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. TOREWQRD

sconown to forveasting is full of {remendous pussibilities for a
develoging seonomy  li%e ours, There have Lacn some aliompts
to buriid macra-coonometric models for the Indica ecomerave  Mact
of thesz eforis arae exnloratry in rature and have baen attempied
in th2 context mzinly of precucing PhD dissertalicns. ately
goma work ia this direction has 2iso been done in the Delri School
of Economics. FLowever, actual forecasting work for the Indicn
economy has barely begun,

Chri N.S. Sortry, Deputy Director, Central Statictical Orgarization
was sponsored undzr the Training Civision's Manpowcr Develcpment
preject to study economic forecasting in actual practize in the
United Kingdor:, He produced this paper on the bacis of his
axmiorations there. Reazlising the importance of dissarinating this
knowladge to a greater number of people intarested in thia and
commacied fizlds, we are briuging out this paper asgqTraining Mowograph,
it is hoped that the monegraph will promote deeper oupreciation aud
wadarctanding cf this complex subject and will be the bacis for farther
ttought, resecrch and activity in this important srea,

%
v’”—"::;—-.—-———»-——.
—

- s

15 June 1978 Eari Mohan Mathur
Joint fSecretary to the
Goverrment of India
Department of Personnel & AR
Trainin Division
Ministry of Home Affeirs
New Delhi
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1. IIm™ ODUCTION

l.1. This report arises out of the author's study
visit to United Kin«dom during 23 April - 15 July, 1976
under the Manpower Develop=ent Projcet, jointly
sponaored by thc GoVnrnneﬂts of UsXe and India. The
nain obaent of “the v1s1t is to gain an undorstandlng

of the aeronordn fornoastlng work in U.X. No offielal

or non-offieial agoney in India is engaged in foreseasting
work for ths Indian enonomys This is an area in

whiech serious work is yet to_be crgenigsd in India. _

1.2 There are four prinecipal agznries in UX whieh
ndartakﬂ cronorie foraeasting and make available to
the publie thelr foreaasts, Thesc are (1) the Treasury,.
an offieial agoney, (ii) the National Institute of ,
Eronorie and SOnlai Resgareh (WIERR), (1ii) the London
Graduate School -of Business Studics zLBS) and (iv) the
Cambridge Enronorde Poliey Group (CBEPG) of “the
Departnont of Applied Beonordies, Urdversity of Cambridge.
The lattor thres are non-offieial agenclgse

1.3 In the Treasury short-teTn foreeasting by
quarter of ths main maecro~eeconorie variables was
developed during late 1980's before the dovelopnant
of any formnal vnonomﬁtrlo rnodale During the 1960's
the graduel arcurmlation of rcasonably long runs of
. data cnablad some relationships to.be derived by
econonairia torhniqudse Thase were at first used to"
assist In tho traditional forneasting expereisese. In
1€70 a eompuser progranne was written to solve the’
exlsting sct of e1¢ft¢ons. In 1973 the gquarterly nodel
for short-uﬂrn foremasting and an annuql nedel for
rnediun torn assessment wera mcrged to forn one. rtarly
nodcl. Tho design of the exlsulng nodel was to a
great oxtont do tﬂrmine at that “inece. Tha latest
version of this rodsl (as on 1 Ontaber 1975) is diseussed .
in Chaptcer 2 of this rcport.

~
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1.4 7 The National Institute of Eecnorde and Social
Res:areh has also a long ﬂlstory of tha regular
produstion of quartorly enonoida forzeasts, Unikd
roazntly the Iastituts's forzeasts were based -only

on an celeetie approanch and -the first artisulated
nocel of the Institute appeared in 1971 in tha book
"The Analysis and Forzerasting of the British Eeonooy™



© by MuJ«CeSurrcy. Sinec 1971, the model has undergono
furcher revisions and tha la%est version is presonted
in Chaptor 3s. Thorc are plans to reviss the ourrent
model very soon and tho now proposals arc also set
forth in the discussion.. . ‘
145 - The London Graduate_8chool of Business Studies
started work on econorile foreeasting in 1967 with the
establishment of the Eeonomie Forseasting Unit under
the leadership of Profe ReJoBall. The first working
version of a quarterly model (developed by this unit)
was published in the Operational Research Quarterly
in 1968. A later version, eireca July 1972, appeared
in-a-volume entitled 'Modelling the Eronoiy! (G.A.
‘Rentonj Editor). In Chapter 4 of this report, we
present the eurrent version of the model (as of November
1975). . ‘ .
Y The foreeasting performanee gf the thrfe
-agencies, vize, the Treasury, NIER and LBS, all of
. whiech produce quarterly seonomie foreecasts, 1s sompared
. din Chapter 5 over the period 1967-74. .
1.7 _In the Departuent of_Applied Econories,
University of Cambridze, a researech group under the
nane "Cambridge Eeonomte-Poliey Group" have been
produecing wmedium terp assessments of the UK esonony,
“the first of whiech has appeared in the Cambridge .
" Beonomie Bulletin, Jane 71 issue. . Sinee then the
-‘group hgs been.vorking on an annual manrosgeonorile
- model. for providing a theoratiecal- fratework to their
eronoiila assesspantse The labest version of this
model (as cn 1 March 1976) is presented in_Chaptor 6
along with a discusslon of the typs of assessments
hade in tholr 'Eeongrie Poliey Revigw, Mareh 1976
- Noa2te. . This fodal Is different fron %he Canbridga
tiodel of UK ccongtin strueture, whiech is based on the
well lmown work of. Prof. Stons and i1s designed to
investigats strustural changes and the inter-industry
flows in the geronorys. = -
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1.8 The Bank of Englgnd anccuired a version of
the LBS model in 1972 and rodified it for its own
partisular purposass by insluding more information
about certain finanrial flows. The Bank runs the
rodel on 1ts romputer to carry out polin~y simlations
but the roculss arg not pubklished. The Bank uses the
nodel nainly to erogs-cheeck and absorb the Treasury
version of gronotile forcmasts so that it ran enter
intc meaningmul diseussions with the Treasury on the
Nanagealiznt of the ceonoy. o
1.9 The Univefsity 3f SSutharmptonl has received
granbs fron the Zorial Seienee Researeh Couneil to
dey~lop a model of the e~onomy., For various rgasons
the projent has run into some heavy water sinee its
ine2ption and has so far rnade no rmark on the seenes
A projeet to examine estimation mathods and the
aprlication of eontrol theory has beon in operation
for somz tinee. The runmp of this work is now with _
Inperial College of London University undsr ProfeWesteott.

1410 A1l the nacro=ceononatrie models rurrently
oporated in UK ar2 ¥eynesian nodnls. A aontroversy
surrounds the epplleability_of the Keynesian models

for dsveloping ~ountries. Vhatever the merits of

tho different viows_In the eontroversy, the rode
buildcr for Indian eeconory mist reeogniss the faet

that the national asnounts data are presented in tho
Keynesian ineono-oxpenditure frameyork and any

attonpt to bulld a non-Keynesian modgl implies the
generation of data to sult the speelal reguirencnts

of the medsle Thgre has boen sone aetivity to build
naero~ceonoietrin rmodels for the Indian ceonory by
individual 'rescareh workorse Most of those efforts
havae becn of oxploratory nature and in the ~ontext

of produering PheD disscrtationse An execellent

survey of this rosearsh work {until 1972) was prescnted
by Moghnad JeDesai in Sankhya, the Indian Jourpal of
Statisties, Sorics By vol. 35, part 2, 1973. DruDosal,
in this ar%ialo 2s w21l as in his porsonal diseussion
wlth the author in_London, enphaslisces that any

future offort at podel building in India should be a
toam ¢ ffort. The erueial features of thg Indian
ceonory ghowld distate the naturg of the models. The |
work should ba organised both under offieial and _
non~offisiel agonericss In this rcontext the Econonetrie
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Model projget for India, eufrently in operation at
the Daolhi Sehool of Eronomines, is a woleone developrent.
It is hoped that offieilal agoneles would also devote
onough raesources to organise thoe work on a contlnuing
. basise .

1411 Finally, the ~uthor wishes tg thank the
British Couneil and the Govornnment of India for
supporting the study visits In partiecular, he 1s
gratgful to Shri S.S.Biscn, Joint Sser:tary, Iraining
Divislony Dopartment of Porsonneli Shri V.ReRao
Dirontor, Central Statistieal Organisation, Ind{a,
and Dr, 5.F.J. Toye of Wolfson Colleoga, Cartbridge
Universitye Mrss CoClissold Joneg of {ho British
Counell has bosn extrenely kind and helpful in
arranging all administralivo aspasts of the vislit.

An annoxe to the roport ~ontains tho instibtutions and
individuals visitod during the programrc.



2+ TREASURY MODEL

2el  The Troasury model is a quartorly eeohonmotrie
hodele Its nyin usss arcs: (1) to provide foraeasts of
thg.ononorv for 2ight quartors ahoad,, (11) to oazdle
diun-torn ceonomia assessnonts for about Tive vears o
ahead, and (iii) %o quantify the efferts of poliny .
changzse The nodel ~onsists of two separate but conneeted
partss (a) inecorr and expenditure and (b) flow of funds.
Related forzsrasting systens exist to provids foreecasts
of variables exoganous to the main model.

-~ I
Jacana and ermandifunas

2e20 In this part of th= modzl the volume of _
expenditure measurcd in 1970 priscs is ddsermined.
Currant erpepditure and fixed investment of publie
authoritiss are exogeonouse Real personal &isposable
income dotermines eonsumsrs? expenditiure. Fropensity
to eonsume is assumed ©o vary aeecordiing to thoe nrature

of inromze Thus distinetion is made babween carngd and
uncarned inecm: and if unearned whgther it is eurrent
grents, impabed ront or dividends and interest rceecipts.
Incone forceasts_arc baszd on expeeted avirags earnings
and the muimber cmvleyed, Employnoent is related to
output and produecivity trand. Personal direet taxos -are
a funecticn_of ineone. Consumers! expenditurs deflator
1s usc¢d to deflate personal disposable income. ALl
price indlecs ussd in She modsl arae doteréincd by unit
vag2 costsy iumpord prices and indircet taxas.

23 In tho investrmont soetor, stoek adjusimaent models
ar: used for private industrisl Invostment and invastmont
in privato_dwsllings. Deosircd eepitel storlc of industry
s a funetion of 'Jegged changos in outpuk! and ‘rosl
"eorporata eagh flowt.e Iavoestnont in private houvsing
is rolated t2 'roal personal disposctia dneolle' and ,
tbuilding sorizty advanrosts The Survoy of Iavestnent
Intcnzlons, ecarricd out by tho Departrent of Intustry,
JAs used o qualify the for easts of indusirial investnont.
Slidiarly the data on housing staris and ~omplutlons
adlentod by the Dopartnent of Environment erc us2gd to
qualifly th» forzeasts of private housing investint,
Invzoonent in stoe¥iradlding is rolatcd o lagged rhanges

in outnute
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2.4 Imports arc a funetion of domystlie cxpenditure
and output while cxports are related to world trade
(all in volumes)._ Changos ip prossurd of dewand and in
relative home and foreign prieas and eosts (vhieh arc
of eourse influcnnscd by any rhange in the cxchango rate)
are taken into arcount. In addition, cxport of S
manufactures arc also influenecd by changes in
relative profitability of oxporting.

2¢54 _ _ To sumup, in the ineome and cxpondlture
part of the model %he main determining variables are
publie eonsumption and invgstment, tax rates,.world
trade, oxrhange rate and forclgn average carningse
Bstimates of wages and priecs ar: also required to
detormine ineorme gnd profits, For prises 1t is assupged
that in the long run firms make up on unlt labour _
eosts and import ecosts by a constant amount. Indircet
taxeg arc passed on without a profit mark up. This
systom produces both ineome and eoxprmditurce estinates
of current priec CGDP. In order for these to be
-nonsistent one variable has to be treated as a residuals
. This variable 1s eompany profits.

Iha Flow of fundss ' , 9

246 ° This part of the model provides foreecasts -
for incone,_saving, nect acquisitions, net lending_and
debt 1lpterest transastion for each gf the main sartors
.(personal, rompany, publir and overscas) of_the caonotty.
Subtraetion of etirrent Ineope from eurront éxpenditure
provides savinge Net arquisitions of finaneial

assets are obtained by doduesting rapital expenditure
from savinge Current ineome is affeeted in part by
sontoral intercst flows. Those aroe detormined by
exogenous foreesasts of interest rates and interseetoral
londing. o : . :

247 Focdbanrk botwgen the innome and expenditure
part and the flow of funds part is aechiceved mainly
through the cffent on ronsumers! oxponditure of
dividends and net interost rcecipts, and the offcent

on investmept by the manufasturing and distributive,
industries of rompanics®! eash flowe Saving out of
personal inecome also affeets building soelcoty advanecs
and henece private housing investmente.



Balated foranasting sostanss

2.8 Thesa are used to provide foreecsts of
variables eyogenous to the maln nodel. An intordepart-
menval exsrelss provides foraeasts of world traodes, import
prieces and rocnputitors' cxport prisuse In forecasting
tax rovenuss initisl estimntes ars prodused by Inland
Rovemris and fustons and Exeise Departmontse

Astination nathodss

249 Linecar ralationships are estimeted by simple
regression (ordinary leoast squares). Equations

ineorporating leog strueturzs on the independont variables
are cstlnated by eith.r Almon tgehnique or rational
logss Data over the poried 1958-1974 are used to derive
nost of th: cquationse Swrinl rorrclation in the crror
strueturas (normally suto-regressive) is takan into
arrounti. — .

2410 Thz bias in the esoeffierlents duc to the
csdsteonne of simltancity is investigated opnly to a
limited extonts Not all thn paramcltors ara ostimated

by tima s>rics analysis. For example, the erocffieients
in the priec gquations are alnost entirely imposcd as
nollincarity botwaen import and wage ecosts results

in ¢stinated eocffisionts whieh boar ne resenplance

to thosa dcrived from the input-oubtput tables. In

tho tox seetors, tho eonstantly changing strueture

of taxzation res%rints the use of time sorics analysise

‘Uaug of tha rolals .
2.11 Short-torm forcrasts for upto two years

ehead and mediun-torm assasssponts upto five years ahead
arz dnrived from the modale Tha short-tern results

ars pasoed on the assunption of oxdisting governnint
poliryes _Additional informntion avallable from
inyostnent surveys, agre:d_wage sottlements, retail
s~rlzs ztee on the path gver the next few quartors is
inncrporated ints the foroeastse Tho short-torm
forzensts of 2ronorie aertivity ars published in the
'Fineneial Stntznent. and Budgot Report! proscnted to
the Houso of formrons when opaning the Budaget. For

the nodinh-torn assessnents of the ‘growth apd use
of rosourees', tho modsl is solved for given assumptions
for the lovel of unenployront, the eurrent aceount
balanere of poymonts, publie axpenditure and investnent
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‘

requirenents, by manipulating int:rnational o
asoipetitivoness an® jhe Tturden of porsonal taxation.
The rosults are published in tho governnoent Publie
Expenditure plans doeumcnt in 'Parg 1 - Gonoral Reviow!

2412 The output of tho manro-Ononominumodel Is
alsc usced as_inmut for a number of foroeast oxerrises
such as the fineneial and industrial forecasts.,

Using the sergoral surpluses and deflelts gencrated

by the modely more dgtallgd forceastg are produeed |
for the finaneial flow of funds betwagn various scetors
If this exoreise indieates any finanelal ronsiraints
these arc feod baeck into the maly forueasts Consistent
forneasts of tho demand on key industrigs, surh as
motor vehieles, enginegring, ote. are workgd out using
thoe forueasts of thoe final expenditure copponengs of
tho podol, If supply eonstraints aro indieated by th
industry-wlse forecerasts, then ths maeroecronorda :
forceast is suitably_adjusted.

éols The maeromcronorin model is also of use in
corrying out sirmlation cxereisess Situlations are
run ghowlng tho effont of albternativg assumptions

on cnonomie bshaviour, on poliey gbjactiyes and on the
cholee of instrumcents. Sirmdlar cxereisgs may be
rorricd out to determine the effzets of changes in
variables oubside_government rontrol suech as the

princ of imported oil or in wvariables controlled by
the govornment sueh as the quantity of taxationa

Othar dovaloprontss "

2¢14  _ Currcently a resiarch programme is in progress
to modea the monctary sygtom and to cstinmate its
influenaee on expenditure and aestivitye It is also
hoped to improvg the speelfication of supply effeets
within the odel by allowing investment to affcet the
groyth of produnrtive potential.

Mlsacgldangous notgss .
2415 Tho treasury model eonsists of sond 500

cquationss Tho large numbgr of variables oaesurs
partly beeceuse sone degree of Alsaggrogatlon 1s
nenessary to refleet more slosely ceonomle behaviour |
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and partly bunousg users of thz forielst (such as

other departn: nts) require variables eonsishont thh,

but notessantial to the solution of ths model. For
artple the per"tu suator 1s livided intp

ncnuf eturing, North Sca oil, and the resf; and the

publie scetor intc euntral govorangnt Oﬂ“l authorities

and publie eoopointionse A group ot %o aronotd sts

work on thz modcl, 21l of Thenm plased in the Treasury.

Bofore finallsing the fornnnsts, M seusgions are

held vith the dgpartnunts donling with snuni?ln

msppﬂts of tho seonomy. Initially fdrunﬂstlnb

oxcreises were earricd out by hanle Wth inereasing

sizc of the model, to cnsuras consistoney the systep

was 00Ppu£“rlsﬁdo The mofel morcly providoes a franowork

for prosuming ronsistont foromastse Tha fintl outeone

is largcly detorrined by judgencnt, This ontors in

two wayse Th: nost cbvious 1s in the foroeasts of the

exogenous variablecse The s2eon? way judgencnt conters

1s through the extrapolation of 'rasiduals! produnad

by the equatioas into the futurce Thg modol ig

constantly boing revisyd and imprhyﬂd as furthor

ipfornntiom on tho bchaviour of the_ceonntly boeolics

availablee For instange botwesn Oefobor 1974 anc. .

Ontobor 1975, thoerc have beon many chnngos to o Yhe

Lo”ml. Sane of thesc nhqnﬂ s ar« duae to respeeifiention

of - 1afi)ns, song cun fo thoe ra-sstimation of axisting

Spvﬁillﬁatlﬁng anl som: the rosult of prunlng S otors

where thers was en unnaecssary nunber of variable

Th- molel deseribsd in this note is as it was on

1 Oetobir 1975
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3, NATIONAL INSTITUTE MODEL.

3.l The National Institute of Economic and Social
.Research uses a macro-econcmetric mal el to prepare
quarterly short-term forecasts cof the UeK. economy,
which are published and analysed in the "National
Institute Econcmic Review®. A description «fthe model
(Mocel 1) currently in use is given here and some
proposals tc revise the medel are also mentioned, Like
the Treasury model, the Institute model is also a
Keynesian model, . o ‘
3.2 In the model government expenditure (both )
‘current and capital) is exogenous. Ceonsumers' expenditure
is explained by real personal disposable income, real
value of the personal sector's net claims against all
other sectors,. and lagged consumption.

3.3 " Investment depends on the gap between ‘desired?
capital stock and the actual capital stock. Desired
capital stock is mainly estimdted by using a constant
elasticity of substitution (CES) production function.
Investments in private dwellings, manufacturing industry
and. other industries are treated separately. Investment
© in private dwellings is assumed to depend on : (i) local
authority rents relative to consumer prices = on the
ground that the higher are local authority rents in
real tems the greater is the incentive for council
house tenants to try to become houseowners, (ii) the
rate of increase in house prices and the post-tax interest
rate on building society share accounts = these are used
to proxy the extent to which house ownership provides a
hédge against inflation, (iii) the initial interest rate
in real terms on a mortagage, (iv) real personal disposable
income and (v) a lagged variate to proxy the aveilability
of funds to building societies. The specification of
this equation is conceded to be somewhat arbitrary but
in th. Institute's view there does not appear to be any
simple way to capture all the forces at work in the
housing market, Flexible accelerator mechanisms zre used
to generate forecasts of investment in manufacturing
and in other industries. In these equations investment
depends on (i) the lagged values of the discrepancy
?etween the actual and the desired cepital stock, ,

ii) supply constraints of the firms and (iii) deviations .
from trend of a measure of the flow of cash receipts by



companies, Stockbuilding is treated as a function of
total final expenditure, time, and lagged change in
steckse

3.4 In the case of exports, guods are distinguished
frem servicess Exports of goods (volume) are a function
of world trade, past and current Telative UsKs export
prices and capacity constrazints of firms., Exports of
services are detemined by world trade in manufactures
and past and current temms of trade fcr servicess
Expcrt prices are related tc competitor export prices
and demestic prices. The Export equatizns are not
formaelly included in the model but are run on a separate
PTOgLamme. '

35 Imports of goceds and services are alsc¢ treated
separately, In these equations imports at market prices
are explained by measures of domestic activity, capacity,
relative prices, lagged imports and the level of stocks

at the stert ¢f the pericd. Sterling impert prices are
treated as if these were excgencus. It is assumed that
these prices are recursively detemined from truly
excgenous woerld import prices measurzd in foreign
currency prices and from the exogenously forecast exchange
ratc,. ‘

346 The above items cf finel cdcmand are then used

to cbtain GDP at 197C market prices. Factor cost
2djustment less import taxes at 1970 prices is estimated
scparately and used to derive GDP at factor costs

(1970 prices) frcm GDP at market prices. The model
dilsaggregates the whole of domestic prcductinn into
manufacturing and ncn-manufacturing industry groupse
There are good reascns for treating manufacturing on its
owny cyclical fluctuations in manufacturing industry
cccount for a relatively large part cf the cyclical
fluctuati 'ns in the whole cconomy and be tter employment
data are aveilable for this scctor than for any other,
Equaticns are given f¢r nct outputs in manufacturing
and non=manufacturing industry groups which are specified
in temms of the items cf final demend.
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3e7 In the labour se=ctor of the model, employment
in manufacturing and non-manufacturing industry groups
are estimated separateli. The equaticns depend on
output, capital stock, lagged empleyment and normal
weekly hours of working. . .

3.8 In the income and taxes patt of the model,
‘average earnings' is exogenous. Wages and’ salaries

are then détermined as average earnings multiplied

by employment. Income from self-employment is :
estimated on this basis of GDP (factcr cost), time and
lagged income from self-employment, Other income
identities and equations take intc account forces pay,
employers! contributicns to private and public schemes,
rents received, dividend payments, building society
.share rates and deposits, mortgages and rates of
mortgage. ~Pers-nal taxes depend on. the nominal income
and the rules of the' tax system. Because changes in

tax rules have been so diverse, no equation is estimated
which explicitly inccrporates all the parameters of the
- tax system, and cnly an imposéd equaticn is used. Real
perscnal disposable income ig then determined by means
of an identity depending upon perscnal incomes and taxes
and cotnsumer price deflator.  Indiirect taxes at current
prices are assumed teo depend upon. the average rates of-
indirect taxes-.and the compositicn of final expendituree

3.9 In’the"piiéés' part of the modél,“consumer

price index is related tc lagged unit labour costs, trend|

unit labour costs, unit import costs and unit adjustment
to factor costs. Prices of new houses depend on lagged
bank retes.and building costse GDP deflator is worked
-cut on the basis of 'lagged values for unit labour costs,
tre:d unit labour cpsts and unit adjustment to factor
costse . o o .

i
il

3.10  The model described above consists of 24 behaviouri

~equaticns, It has been in use .since Felruary 19748.
Most of the equations are.estimated using single
equations instrumental =~ .

. variable technique and data dating back to 1566,

On the modelling work, 15 staff members are employed.

.



Revision propcsalss

3.11  The Insl tute has been carrying out significant
research work tc improve and revise 2 current version
¢f the medels Very soon a revised mocel may be put
into operation, which, however, retains the best part

cf the current model.  Sume ¢f the propcsals in the
revised version are; 1) to allow for supply cide
effects explicitly in the model, (2) to eprain bulk

of exports within the model, (3) to ensure that the
procduction functiuns which underlie the pricing,
investment, employment and sectoral cutput equaticns are
cll internally consistent, (4) to previde for more
disaggregaticn of domestic production possibly into
five very broad industry groups - manufacturing, mainly
public industries (mining, qurrrying, gas, electricity,
water, transport and communications), other private
industries (distributive trades, constructi.n, banking
an¢ financizal services, agriculture, forestry and
fishing), public administratiin and defence, and imputed
services of dwellings = and to derive disaggregated am
internslly ccnsistent systems of equations for explaining
net cutputs, investment, emplceyment and price deflators
by each industry group, (5) to include explicit
eguations in the model for net acquisiticns of financial
esscss by each sector(personal, company, public and
cverseas), and (5) tc construct a very rudimentary
financial secctor of the model in which the outstanding
stocks of financizl assets, augmented by the net
acquisiticns of financial assets in each pericd,
deternine the rate of return on equity which, in turn,
is used in the investment equations,



4, LONDON BUSINESS SCHOOL MODEL

4,1 The Econometric Forecasting Unit at the London
Business School wos established in mid sixties. Its
~prime object was to specify and estimate a quarterly
model of the UK economy that could be used for -
forecasting purposes and to study alternative economic
strategies, Stariing in 1966, the forecasts prepared
by the unit appceared three times a yeor in the :
"Sundey Times", Over the period 1967-1975 the model
has grown continuously. .To start with the model contain
26 endogenous and 22 exogenous variables. At present
the model has 251 endogenous and 135 exogenous
variables., Here the current structure .of the "basic®
version of the mdodel, which represents the minimum size
- and detail used for routine forecasting purposes, is
described. Various sub-model packeges are available
for deteiled analysis of particular 2reas eege
consumption by income group and ccasumpticn category,
UK trade by area, but these are not discussed here,

In the beginning forecasts were made for one to two
-years ahead., However, experience has shown that to
"evaluate correctly pclicy packages it is necessary to
~Look at 2 longer period -and.rodsiquently -the Toutine
~forecast period is now four to five years.

442 . The relationships in the model- (of which 113

gregdetermihed,by'behaviOural equatiens and .138 by

identities) are organised in five .major groupings

2 (1) expenditure on"gross domestic product, (ii) factor

“inccmes, {iii) Sector accounts and the balance of

¢P3¥ment5,,(iv).flow;ofounds and’ the money stock and
(v) the labour market prices, interest rates, etce

Expenditure on gross domestic product at 1970 prices:

4¢3  Gross dumestic product is determined from the
expendlyure side. It is typically assumed that
preduction is not supply constraired and that supply
adjusts tu the geing level of demand. '

4.4 Consumption is divided between durable and
non-durable expenditures« Consumption of none~durable
goods depends upon current and past levels of disposable
income and lagged stock of liquid assets of the



personal sectcr. No cistincticn is made batween

wages and other incomee It is, nowever, assumed that
211 itceme from currcat crants (pensicons, uncmployment
bonefits, etce) is s,\ﬂf wn noa~curable censumption,
Duaezble goeds consunption is rclrted to a Wflqntﬂﬁ
averace of current cnd nast lcve’s ¢f disposable income
excluding current grents (the weichis decliaing
exnonentializ into the nast), stugk of liquid assets of
the peaosonal sector, peorsenazl lcoans made by danks, ard
crecit extended by hire purchase comnanies (renresented
by the minimum deposit rates of duretleslt. #Public
cuthezlities cu::ent expeniiture in real temm
exogentus and detemined by governnent pol
indicated in the knite nerb on public e
amended from time ti time in lodgets cr o
stotcments.

In the investment sector, residenti:zl and non-
entizl puklic fixed investments are government
y variables ansd as such are exovgenous to the model,
}o non~residential fixed irvestiment i c*sagchoatcd
\

o O

iy 0O, e

e

I3

i) plant end machinery in mﬂnufac tur
1nt and machinetv in d
striol buildings, (iv
cst {exocyenous), Th
~ronces in the cost of cg
e government ’“pltul alle
thiese varicus categoTies ©
ind the eguatitne is the
“erein replacement of investmen
stocck an a 'desired! level
readl! level of copi stock
of CES productiion fun*ti one Ih
=uagbst rather % :ng lags tin s
upto four years) in invasiaent
» of these lags wather calls in
mm effectiveness of governmant po
e investmante
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4a5 Private residential investment is a function of
tihz nuiber of houses started hut not yet completed,
Housing starts are related to the ceme nd for new houses
(vhich is increzssed by a rise in dls)os ble inccmes
roloiive to the =rice of new houses, and decreasec by

a2 Tiss in the cost of borrowing), speyul ative supply

¢f mew houscs (which depends on the price of new houses
rolative t. costs in the eccnomy as a whole and the
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cost of borrowing) and the eveilability of funds

(which is largely determined by the flcw of new mortgzges
advanced by bullding socieities). Net advances by
building sccieities are determined cn the demand side by
the interest cust of mortyages and on the supply side

by the funds which fhe building sccleities have been
able to attract from savers, This in turn is dependent
upon the vield which bullding sccleliles offer to |
depositors relative to that offewed by banks. It may

be noted that the effect of the existing housing stock
on new housing demand is not captured in the above
specificatione '

407 Inventory investment is estimated ©n the basis
of recent levels of GRP, stoucks, and net acquisitions of
financial assets by companies, - This is based on the
assumption that stcck of inventories adjuwsts to mecent
levels of ocutput as prodne=ws atiempt to maintain their
leng=1vn desired stock-output ratio and at the same

time in the short-run praducers may he forced to
eccnomise on stocks if their cash flow situation in

- recent years has been poora

4,8 Exports of goods are explained in aggregate.
Exports of scirvices cre disaggregeated into government
services, shipping and other services, and travel and
civil aviation. The explanatory variables in the export
equations are volume of world trade in manufactures and
relative prices of UK gocds or services. :

4,9 Aggregate imports of goods are a function-of the
level of final expenditure in UKe Since not all final
expenditure components heve the same import contents,
the varioys categories of expenditure are entered
separately intc the equation. Imports of services are
determired on a disaggregated basis (government,
transport and travel, and other services). These are
related to real disposable inceme in UK, the amount of
vigible imports that have been serviced abroad, and the
price cumpetitiveness of foreign services.

4,10 Facter cost adjustment is an estimate of what

the value of taxes un expenditure and subeidies would have
been at the 1970 rates per good (and not per valuel.

Its determinaticn in the model reflects the fact that

the vast majority of such indirect taxation applies to
consumers' expenditures
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Fzc*tor incomess

4,11 Viages and Salaries account for the largest
proporticn of facter incomese They arz determined by
multiplving woges and salories per emprloyee by tie rumber
of ceployees (s deteriined in empleoyment equztica),
Vizges and Salaries per employee are melzted to the
average earnings index cuonsimuciod by the Deparinant of
Employments This, in turn, altaxr adjustment for the
ctfect ¢f threshold poyments under Stoge IIL ¢f the
Inzomes policy of 1972«74, 1s related *¢ the basic hourly
wace rate and the bacic hour equivalent of actuzl hours
werked, The basic hour eaquivaleat is calculated by
adjusting ncmmal hours woerked for overtime aanl shart time
andd for the higher rates ¢f pay for cvertime hours,

Basic hourly wzge rates, when not cunstrained by the
opercti-n ¢f incomes policies, depend n a distzibuted
lag on chserved inflation (es proxy for price expnciations)
and on the long run increase in labour producitiviiy.

4,12 The reclati nship fur stock appreciaticn is an
icdentity which detemines that part of any increase in
bock value causcd purely by a change in the price cf
stocirs neld, Tae price of stecks hold is determinegd
elsewhere in the model, PReat and seld employmont incom
are simply related to the value of G, TRmployers! '
centributions arce related to naticonal health and insurance
contiibutions,

4,13 Public sector ¢ross tradin cs are related
to the value of GUP, The ‘inal el factor incomes
is then compary gross trading proli exc luding steck
apyTesiaiione  This is equivalent to the company sector's

J
‘&

sutolus on operating account l.es Muenue Lesa cperating
cocts. No quartexzly data are availlable on thesa w0
variaples. But annual data suggest thatl company ravenze

(after adjustment for import costs and taxes on expeniliture
and lebour custs have acccunted for a growing proporiion

of GLP and income fr-m employment respectively, but have
tended to cscillate arcund these trends in line vdth

the eycle in industricl producticn. In the estim;ted
equaticn cempany trading prefits are ?ﬁlateJ to the value
of GoP, inceme from erployment excluding forees pqyi the
cyclicel variation of in‘ustrial production arcund its
trord, a time trend and net accruals of selective employ=

ment teXe



Incomes, expenditure and saving by sector:

del14 We first deal with the personal sectorts curreng
acsounte XFerscnal saving is cbiained as the excess of
personal disposable income over the value of consuners!
expenditure (which is the price of conmsumpti-n
exoenditure = determinod elsevnere - multiplied hy the
constant price consumption expenditure chtained earlier).
Parscnal dispesable income is the sum of inccme from
employment (alrsady determmined), government grants, and
other perscnal income, lese contributicn to naticnal heal
and insurance schemes, transfems and taxes pald ahroad
and payments of UK income taxese - Chher perscnal income
consists of the personal sectorls shawe of incume From
rent and self employment (alrcady estimated) and its net
receipts of divicdends and interest ame deterained as a
residual frem total payments less receipts by other secto
“Income from current grants and povmants of national healt
and insurance contributions are determined in the public
sector current accounta

Bl In the calculation of persconal tax liability,
cunlike other macroweccensmetric models, the effect of
distributicn of inccme is zllowed for., ~Cn the basis of
Inland Revenue data, tax units are classified by teisl
ret inzoume, inceme zouurse, marital status, rurber and age
of cnfldren, number and type of dependents, vhethexr
blind or sighted, and whetaer life insurance premiums are
palda oz note This cross classificatinng defines over
20,000 cells of the pepulaticn. The tex liability of a
typlcal meirber is calculeted for each cell using the
relevant tax regulaticns, The tax liability of each cell
is cbtalned by multiplying this typical liability by the
number of membeis in each cell, and by aggregating over
all cells the tox lichility of the eniirs population is
computeds Ferscnal tax paymnents are then estimated as 2
functicn of current and lagged liabilitics t+ income tax.

45).6 In regamd to the company secter current accuunt,
the inccme side comprises gross trading profits excluding
stock eppreciativn (as already detemmined), company stock
appreclation, rent and non-trading income,. and income {10
abroad. Compeny stock appreciati-n and rent inccme are
estimated &s propurtions of total stock sppreciatlon and
rent income respectively (as earlier detennined} :
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Nonetrading income inclv”ev interost =ipis on
mo*‘rraﬁos‘, zilvarced by building socied and on nersonal
.!.‘,2'15 X:‘; el b}]’ ban 1:5:, Lls0 ;ng,lu,rr_.,' rocol 3;5 of deht
interest palid by *hc paublic sectex ntetest recelved
on the stuck of hl*“‘fﬂrfhas; deht 2ding (as
roxiod by the miniman Cesosit rate 'ropsr%/ incone
trom ebreed i3 dotcrmined by gresel Rinterast,
procits ant dividonds: credits® (as ermined latav)
for taxss paid abroad,.
4,17 Company expenditures comprise payments of
‘ordinary divideonds, otaer pavments of dividends and
interest, profits cdue ab road erd taxes peld abroad, and
ccmpany tax poymentse Net dividends on oxdinary chares
are Telated to the maximum possible ancunt of nat
retentions and the p)o*tu* ty cost ol net Jividend
in tems c¢f the nct retenticne fureatne. Cthar pavments
of dividends end interest inclide puyments of interost
on depesits at bullding sccierioes and banks end payments
of intzrest on debentur Dehentute intorest payments
are selated to - lavel f icar=term interest reves and
a proxy for the stock of debenture debt wistanding,
Prcf’ta due ebreed are related teo tha steck ¢f ferecion
d¢itect investment in the UK and the zate ¢f wzecturmn to
thet investnent as proxicd Ly the variction of grouss
{rading pro Fits zhout its trends, Th2 toxaticn of
cumpeny incums has changed significantly three times
since 1961, All thesce vericus taxation schemes are
programmer intue the model,
4,18 Public sector current account is presented on a

seascnally adjusted and on Unab]quC1 asls. Unadjusted
estimates are requirzed to ocnarﬂLe rlnmnc“hl yoear %tctols
an! to fit in with data determining the moneyestock
(“hich is available only c¢n en unadjusted basiste In
prasenting this a count cne of the W°1L1culaL intaxrosts

o stlnq) the guoivc sector berrowing
requirement and i eteminanis. 12 income sicde of the
gccount comdyrises oruss trading suvn‘”ses (2s alrecdy
cetexminad rent, rcC“lHtQ of dividends and interest,
receints of taxes ca inceme (Cetomined as )aymenta by
other sectvrs), taxes on expenditure, and naticnal
healih and insurance ccnw *rixurtions. dent is determinad
as 2 prupoertion of rental inccome (carliecr obtalned).

Pl
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Receipts of dividends and interest are related to the
long .tem rate of  interest and a proxy for the
outstanding stuck of lending by the public authorities,.
Taxes on expendituve are determined in a fairly
diszggregated manne>, s0 as to evaluats correctly the
effect of thesbudgst on the econcmy. It is assumed
that 50% of any ircvease in govemnwent grants.will be
financed by higher natiunal insurance contributiong,
This represents approximately the government behaviour
in the pasts o -

4,19 Fublic current expenditure comprises public
authorities current expencditure on goods and services
(determined by multiplying the constant price estimate

by its price intex determined lateri, subsidies, current
grants and payments of debt intersei, Subsidies are
related to the volume of non-durable consumpition.

Debt interest is related to the current level of interest
ratas and a proxy for the naticnal debt., For forecasting)
it is assumed that the real value of governmment grants toi

perscns is maintaineds :

" 4,20 In the overseas socter, the model is designed

t2 generste estimat:s of the current . balance of the
balance of payments, Work is in progress to gesnerate
estimates of the capital account also. The visible
balance is estimated by multiplying the ccnstant price

" estimates of exports and imports of goods hy their

respective price indices (Jetermined later). A similar
priezedure is fllowad with invisible trade. With net
transfens abroad excgencus the final element in the
current balance is the net inflow of interest, profits
and dividends, :

T 4,21 Interest, profits and dividends credits are

divided into three categories = direct, pertfolio and othe
Income from direct investment is related to the stock

of UK direct investuent abroad and the rate ¢f return

t¢ that investment is proxied by the variation of an
appropriately welghted production index around its trend.
Income from portfolio investment is related to the stock
of UX pertfolio investment ovarseas and the level of
international interest rates as proxied by .the US :
Treasury bill rate. Other investment income is dominated



m i Y N - ~ A
4,22 Tne mechanical and cut A

effect of changes
invigikle acccunts
del,  ¥Ath the

f,/r

o

is 21lowcd for in the atruC'”»C @f de

abandorment of the u~f1b1q1 exchanas parity soma metho
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4023 t ecquisition of financial
assats ving f{including copital
“transte ncome over and above 1ts net
acquisi In ¢ther woxris Lt is the
lending Jauhaslng power tc¢ anothezr sector,

i ale th

4424 In most macro=économic mocdels -in which mfney hﬁs

been consicdered, it has been the cusium to specify a

cdemand for gco”s and a demand for monoy omitiing tﬁc

demand for bonds, on the assumption that this is detemined
by the buiget identitye. Jn the Business Schocl model,

however, the demend is specified for goods, cwedit and bonde

leaving the demand for money to be determined by the
budget 1o;ﬁu*ty. The behavioural relotionships are
ceneistent with the stock adjustment theory of po;t*cllo
behaviouzs The desired stock of ecach asset held

asgumod to depend upen such fzctors as wealth, expected
yields on thet and competing assets. In ecach pericd

the actual stcrk is adjustes towards the desired stock
but vnly by @ proportion of the difference. Influences
like credit ratiovning are teken into account.
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4,25 The money supnly identity may also be written a
o Noney + Bonds = Public Total £ Bank lending
j , Seotor  + fleow + 45 non bhenk
Learreney borsowing O non private
requitenent bank sectur
nrivate
sector
from
gverseas

" In this form.it highlights the intexdependancy between
‘monetary and fiscal pelicy, Witk no change in bank
“lending and overseas currency flow 1o the non bank
privats sector, any increase in the berrowing requiremel
has to be financed by either printing money or selling
bonds. To holid the money supply constant, the governmel
has to increase interest rates so as to sell more bonds,
To hold interest rates constant, the government hes to
forint® the required amount of money. Given fiscal
policy it can determine either interest rates or. the
- .money supply, but not both,

The labour market, prices and interest rates:

4626 Employment is derived as a partial adjustment
of labour pwoductivity to an equilibrium levet of
productivity (detemined essentially by a time tra&ﬁ)h
noxmal weekly hours worked, and a cyclical element
represented by the ratio of GDP to its four quarter
moving averages Unemployment is also obtained from a
partial adjustment mechanism in which the equlibrium
level is determined by the level of GDP and a time
trend. In these e¢quations the long temm rate of
productivity is teken up in the time trends. The laboul
force is determined by an identity. The amount of short
time working is negatively related, and the amcunt of
overtime worked positively related, to the pressure of
demand in the economye.

4027 The price of gross domestic product may be
generated in two wayse The first is to generate price
estimates for the individual expenditure categories and
tC weight them together using an identity. ~This.may
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give gued estiactes for sume individual prices but it

is difficult t. cnsure ta2t 2ll rclcvant costs z2re correct-
ly passcd on at th. aggregate level., The second is to
determine a central price as a direct function of aggregate
ccsts, etce ond explain individual prices by adding in
specizl factors waich may caus: devieticns froem the
central pricc.s With this prccedurc the aggregate pass

is unembiguous. In the model estimates of prices are
derived using both the procedures and then a reconciled
set ¢f price estimates is arrived at.

4,28 Initial functi ns ore set up for the individual
expenditure categrries. They ere constrained s. thet the
preportions cf import costs and indirect taxes contributed
by each categcery is the scme as thoss known for 1670
from input-cutput tables. All prices are related to
unit labuour costs, In additicn the price f export is
reclated to the price ¢f world expurts of manufactures,
and the price of current government cxpencditure un gouds
and services related to productivity in the econcmy.
Determinaticn of the central price estimzte is vn a ccst
plus basis., Unit l-biur custs are entered into the
function as a weighted sum to represent scme measure of
'Stendard' rather then actual custse '

£.29 As a result of recent world develcpments, a
deteminaticn f impcrt prices by commodity grouping is
included. The price ¢f fuel as determinated in foreign
currencies is treated cs excgenous.

4,30 In regard t. the interest rates, it is assumed
that the authorities set the Minimum Lending Rate (MLR),
and given fiscal pclicy stand ready to supply the amount
of m.ney demanded at tnis level f interest rate. Shcrt
term interest rates as represented by 91 day Trecsury
bills are related to the MLR. At the lcnger temm end
the important deteminants are the expected short-temm
rate ¢f interest and »Tice expectatiuns. The interest
rate charged by the building s.cicities on mortgages 1s
equal tc the cust of bcrrowing funds plus an allowance
tc cever service custs. Dividend yield is related to¢ the
short-tern ratc of interest and legged dividend yield,

Estimaticn methcds
4,31 Experiments were cunductcd 2pplying different

estimati n technicues t. the mccdels The results were
not unambigucus énd for the moment the stichastic



relaticnships in the mcdel are updated using crdinary
least squares., The model is scvlved using = Gauss-seidal
algorithm, The listing ¢f the equaticns gives the

datza base of the equaticns. .

Uses of the model:

4,32 In additicn to the preparatisn «f regular
quarterly forecasts ¢f the ecuncmy ¢n the basis of the
econcmetric mudel, extensive simulaticn work is alsc
undertaken t- aid on assessment of economic policy.
One example uf this is contained in the ‘'balance of
payments study' of the Unite A current study is in
hand examining the inflaticnary process over the
pericd 1970-75. Other such studies relating tc the
effects «f fiscal policy, monetary pclicy and
strategies for full employment are planned. It is
hcped to bring cut a bovk containing all these studies
An ccllaboratin with the North Holland publishing

. ccmpany. A separate boovk on fiscal and tax pclicy may
" alsuhappear, '

Involvement in Project Link:

4,33 The making of fcorecasts for individusl cruntries
is cumplicated by the need tc take a view abuut certain
Cimportant internaticnal ecuncmic variables, especially
world trade and productiine Praject Link is a large
ambiticus project which seeks t» attack these prublems
by 2 jeint sclutiin of economic models for different
countries and regicns ¢f the werld simultanecusly. The
Economic Forecasting unit of the Business School
~participates in this priject and undertakes the werk on
UK ecincmy. This project is financed by the Internation
Munetary Fund, the American Naticnal Science Foundaticn,
Ehe Federal Resemve Board and certain cther Central
anks.

Future developments:

4,34 There is a proposal t¢ expand the Eccnomic
Forecasting unit int> an Institute of Ecunomic
.Furecasting within the Londuvn Business Schoul. Inter-
industry analysis, ec.nomic analysis of specific
industries and sectors of the ecuncmy, and instituticen
f adequate training programmes for the develipment of
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4,35 The current reseamxh stoff cunsist «f four
Principal Investigators, tw. Senicr Research Officers,
twy Researcih Officers, three Research Assistants zad a
Secretary.



%, FORECASTING B RFORMANCE OF QUARTERLY MODELS

501 T ascessment of fcrecasts is not a simple
matzer f.r o variety f reascns., Soume of the errcrs
that enter int. the making of a2 forecast using a
cvmputable model ¢f the eccnomy mey be listed as follows

(a) The starting point fcr the forecast may be
incorrectly assessed due tr the revisiuns
made subsequently to data.

{b) The input data relating tc previcus periods
may also be inccrrect,

(c) Errors may result from errors in forecasting

gxogenous variables. ;
(d} The model structure may be in errar.

{e) The preparation of forecests requires a
careful interccticn between the model and
the judgement ~f the fcrecaster and a
mixture of human and machine errors is a
clear possibility.

{f) Events of significance abcut which there
is nu historical experience may <ccur and
vitiate the furecastse '

5e2 Informative analysis of forecasts is, therefore,
a cumplicated process and chservatiins based on some
cumpariscns of grass figures must be crude. The analys
that follows is thus crude but nevertheless provides
scme idea of cxders of magnitudes The forecasts prepar
by the three agencies, viz, the Treasury, NIESR
{Naticnal Instifute of Eccnamic and Social Research}
and the LBS (London Business Schecl) over the eight
year period 1967=74 using their quarterly eccnometric
models are put together along with the actual cutccmes
and average absclute errcrs in the forecasts are
computeds Essentially, the data relates tc¢ the
forecasts made ot the time ¢f the Budget and refers

t. the year in which the forecast was made, i.e. the
forecast for 1967 made at the time of the Budget of
‘1967« The furecasts discussed are all made on the
assumption of unchenged policy within the ferecast
pericde Cumparable data frum the three agencies are
not available fur sume aggregates over the entire
period of eight years, The data have, therefore, been
divided intc two periods = the first and second four
years, and c.mparisons(wherever pcssible) have been
attempted, 1
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5.3‘ The average err.rs in GD® firecast f-r LBES and
NIESR 2re exrctly the sima cver the eiont vesr period
as 2 walle =t abut on: percente The NG per%crmed
better in the firzst § ur years, wiiis L35 had 2 better
record in tne secund Y.ur years. F.T the sec-.nd half
the Treasury perfirmence was eporixinmately the same a;
the NIESR {zbhuut .no purcentle

5.4 For t:tzl rmz2) consumers
. CoE
ot

. T ® axpenditurs, the errcr
for the elcgat vonr 2 t

. tne perxcent for LBS
c.nd fiur year pericd, the

-
perfurmence «f the L3S improved marksdly and matched by
that <f Trecsury at about half of <ne percent errur,

569 In the case .f expurts, over 1947-70, the errcrs
f<r L3S and NIESR were 2,% and 2.1 percent. In the
pericd 1971=-74, the correspinding err.rs for LB3, NIESR
and theo Treasury were 2,0, 2.4 and 2,8 percent. For
imports, over 1957=-70, tne erccrs were 3,2 and 1,3

) v ~7’) .
. pewment - for LBS and NIESK, During tne period
1971~74, the correspunding err:rs were l.b, le2 and 1.8
pexcent fcr LBS, NIESR and the Treasury. On the vhcle,
for the balence of paoyments, the forecast errcrs ky LBS.
and NIESR must be ccnsidered as 'large'. No cfficial
f.recasts of balance <f payments are issued,

5.6 In the case of private residential investment,.
cver 1667=70 the errirs recorded for LBS and NIEER were
10,0 and 4,6 percent, Similar results fcor 1971-74 were

601 2nd 7.0 percent respectively. For private fixed
ncn-residential investment, over 1967-70, errcrs

reccrded were 5.4 and 5.7 percent for LBES amd NIZSR.
Ccrrespunding Tresults over 1971-74 were 2.0 and 2.1 percent

567 For c.nsumer deflater (p=oxy for inflaticn),
over 1971=74, the errors were 2,2 #nd 1.6 percent fcr
LES and NIESR. No official fcrecasts are issued cn this
item,



6o NEi GAVBAIDGE MCDEL

6ol The New:Cambridge macr:i~ec:nomic model is used
by the Cambridge Ecuncmic Policy Group (CEFG) to produce
- medium=-tem assessments of the UK ecocnumy cver a period
Cof five vears ahead at annual intervals. This model is
Cdistinctly different foim the 'Cambridge medel of UK
economic structure' {opersted under the guidance of
Professcr Stine) which is” designed to investigate
structural changes In the econumy -in relation to
econcmic’ polisy. The verziun of the CEPG model described
here is that used tu grnerato forecasts ¢f the economy
uotc 1980 which ame puilished in the Group's Economic
Policy Review, #larch 1976, Noc.2. :

6e2 The overall structure of the mnodel is similar

te that of most aggregative Keynesian medels. Prices and
volumes of expenditures determine ovutput and factor
inccmes, which are then redistributed, mainly via the
“tax system,.es disposable incomes, = Private expenditure
©ip money terms is mainly determined by private
disposable incumes, public expenditure on gonds and .
services in rezl terms is the result of government
decisions, while imports and exports are functicns of
demand and relative custs or prices (unless import
restrictions are assumed tt be in forcel. - Prices are
determined by costs. The relative behoviour of dumestic
" and world prices alsc influences the prices cf exports
and imperts, Lasbour ccsts are governed meinly by wage
settlements, which are themselves the cutcome of a

model of the bargaining prucess. The model contains no
explicit behavicural hypothesis about the trend of
prcductivity and industrial capacity.

6e3 In the medel pruduction sectors are classified
intc 'Public Services', '3Business sector! and 'North
Sea! in order to provide an explicit analysis of (i) the
effect of future levels «f public service employment cn
the growth cf overall prcductive pctential and (ii) the
effect of future development of the North Sea oil and
gas on naticnal cutput and income. Private disposable
inccme is divided intc three components: household
grants, wages and sszlaries, and prcperty income., The
last cimpenent includes rents, income from self=-
employment, cumpany prcfits, interests, etc, This
divisicn allows explicit account to be taken ¢f the
effects of future policies on the distribution of
private income and on the timing and composition of
private expenditures Indirect taxes and subsidies are
divided into two categories -~ sales taxes which are
specific to different kinds of final expenditure, and
those which feed into business costs generally. This



- 29 -

analysis fcrms the besis of a distinction between
“expenditure valued 2t market prices and ot 'full cost!,
The lattrr excludes toxes and subsidies on cutputs

but includes net taxes .n inputs which to the business
sector ¢ mprise lccel authority rates, protective
duties wn imports, riyalties on North Sea supplies of
¢il and gas, less subsidies tc public corporaticns,

All imports, whether ¢f intemmedizte <r final gouds,
are assumed tc enter. the productiin pricess as inputs;
imperted final gouds re-emerge in unclronged foom but
after szles taxes and adaiticn of distributive margins,
etcs The valume series for the cumponent items cof
business sector domestic sales = consumers? expenditure,
public curzent expenditure (escluding public services),
public end private fixed investment (excluding the
N.rth Sea) = are meosured at factur cost inclusive of
the relcotive price effecte The price .¢f husiness
secter domestic sales 1s the basic domestic price
variable in the system. .

fed. It may be noted that the definitiuns of the
above variables in the model are scmewhat different from
the normally used definiti ns in c¢fficial statisticse
This necessitzted reconstruction of bhasic data

aveilable from official statistical series to suit the
requirements of the model., Such reccnstructed annual
data ccvering the period 1960~1975 formed the main

.data bzse ¢f the model, It is claimed that the variables
¢f the model have been chesen and defined in the abive
manner tov permit a simple but cumprehensive descripticn
¢f key short and medium—~term chjectives, instruments,
excgenous counditiins, end structurzl-relaticonships which
cinstrein macru-econcmic pelicy in UK In the following
paragraphs the main behaviiurel hypctheses of the model
¢re bricfly summarised.

Private expenditure:

645 Previvus: work by the CEPG, based .n analysis of
post-~war UK dota from 1994 cnwards, hes empha51§ed the
stobility f tctel privete expenditure in relativn to
total privete dispcsable inceumes In the model two
equaticns ore specified to determine private expendi ture
cn consumpti-n and fixed investment (excluding
investment in the North Sea) separately at current )
market prices ¢n the basis <f curient and lagged values
of the three czteg.ries (wages and salaries, household
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. grants and priperty income) of private disposcble

inccme., The consumptisn equaticn alsc centains a term
for the effects of hire purchase credits The twu
equati-ns when aggregated possess the cverall priperty
of private expenditure in relation t2 private income -
ie.eo the cuefficients of each categury «f Jncome sum . to
approximately unity, -althuugh the timing and compusitiun
of expenditure are sensitive tc the distribution of
private incume, Specificatiin of the equaticns in
current price temms implies that the «verall ratio of
private net acquisitiin c¢f financial assets (disposable
inceme less expenditure cn consumption and fixed
investment) to disposable income is positively asscciated
with the rate of inflaticn.

Stuckbuilding:

66 The hypothesis for Stockbuilding is a
crnventicnal stock=adjus tment mechanism, with tctal
steckbuilding in volume terms depending con changes in
real business cutput in the current and proceeding years,
There is an implied slow trend decline in the stock

- output ratioc, i :

Foreign trade volumess

€7 Imports of gcods and services are divided into
six categories - foud, drink and tobacco, fuels, basic
materials, semi-finished manufactures, finished
manufactures, and thers (mainly services) - and exports
inte fuels and cther exports., Of these, imports of
feud, drink and tobacco and services, and expcrts cof
fuels are forecast excgenously. For the remainder the
general fomm of equaticn includes a demand variable and
a gecmetric lag temm :in relative prices or costss The
demand variables are world trade in giids and services
in the case ¢f expcrts, real busines$ sector final
sales for imports of finished menufactures, and real
business ~utput for impurts of fuels, basic materials
and semi~finished manufactures, Equations for the
latter twoc alsc contain a stock building teme

Empl.yment

6.8 Total emplcoyment is disaggregated intc two
categcries corresponding to the preduction sectors of
the mcdel: public service employment and busine ss
sector employment. North Sea labcur costs are treated
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2s part of imports f services pricduced in the UK
business sect.r ond therefcire empliyment in the ikrth
Sea is 2ls. attributed t. the business sectur. Levels
cf empliyment in b.th the sectors are measured in terms
«f male full-time ezrnings equivelents in crder t-
alliw f.r changes in the comprsition of empl:-yment and
simplify the cdeteminatiin ' f the overzll wage and
salary bill, waich can be cbteined for each secter as
emploiyment multiplied by everage earnings per male
full-time equivalents Employment in public services

is exrgencus, aport frim a small coc-mponent related

t. the level f unemplcoyment. Employment in the
business sectcr partially adjusts t- its desired level,
with desired empliyment determined in relaticn to
cutput and the pressure of demznd. The expressiin for
unempliyment incorporates a marginal prepensity to
register as unempl.yed which varies inversely with the
pressure .f demand fc¢r lebour in the ec-nomy,

Earnings: .

69 Standard (cyclically-adjwted) weekly earnings
per male full=-time empliyee depend ~n a weighted
average ¢f current and lagged values ¢f wages at
settlement f r manual and non-manual emplcyees and on

a term répresenting cost=cf=living and threshold
payments. Adjustrants are made for the effects of
changes in normal weekly hiurs, The trend ccefficient
in the equati-n represents regular additi~nal increases
in earnings (abwut 2% per annum) due tu wage drift and
structural changes in empluyment, The weights used in
ccmbining current and lagged values of wage settlement
index for manual empliyees vary as a part ~f the
cdjustment f wage determinati.n t- changes in the

rote -f inflati.n, sc¢ that an increcse in the rate of
inflati.n increcses the weight attached t: current
wage scttlements, The weights als® take intc account
the avarage time between settlements, the proporticn of
w.rkers c:vered by wage settlements in the year, and
the bunching ¢f settlements at certain times during the
ycar, Much detailed informati.n is not avallable fer
settlements ccvering griups of ncn-manual emplcyeess

6610 The effects of inccmes pclicies c¢n wage
bargsining are als acccunted fcre  The level of mcney
wage settlements is assumed t. be set, under ccnd}tlans
of free collective bargaining, by attempts to achieve

a particular real disposable wage a2t the settlement
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date, allowing for the lag between the date of
settlement and the dote of implementaetion of wage
awardss The operation of incomes policies is assumed
to determine the level of money wages at settlement,
with the real wvaluoss of the wage bargain uider these
circumstances emerging as a consequence of inflation .
and fiscol drag. The s elDLu of incomes
policies can then be cssessed on the basis of their
consequences for real post-tax wages.

The public sector:

The model incorpordtes -a full set of public
sector ‘accouhts. ‘

(a) Expenditure on goods and services:

6011 Current expenditure on goods and services is
split into two compqnents: wages and salaries (public
service expenditure, and other expenditure, FRublic
service expenditure is equal to public sexrvice |
gmployment multiplied by-the average wage. Public
service employment (measured in meale full-time
equivalents) is largely exogenous and derived from

the latest Public Expenditure ¥White paper. Average
money earnings per male full-time employee in public
services are procjected on the basis of an assumed
relativity with standard average money earnings in the
business sector. Other current expenditure and fixed
investment, in volume terms, are derived from official
projections in the Public Expenditure White paper.
3oth series cre inflated by the general deflator for
business sector domestic sales. Public sector stock
‘building at current prices is derived as a residual
from totel and private stockbuilding.

(b) Direct taxes:

6el12 Direct tax receipts (including national
insurance contributions) are divided into four
categories, For household grants and private property
income paid zbroad, tax revenue is derived by applying
effective ‘average tax rates to income. Tax on ’
domestic property income (which includes income tax

on self~employment and unearned income, as well as
Corporation Tax) is calculated by applying the effective
tax rate to estimated taxable income - preceding two
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years gross income less investment allowances, and
stock relief, Direcct taxes on w:iges and s-laries
consists of both inceme tax and employee's and
emnloyer's naticnal insurance contributions. Income
tax revenue is estimated by avplving an excgenous
nmarginsl tax rate to totol inceme from employment,

and deducting from this sum the value ¢f income tox
allowances (tne avercge par cepita value of a2llowances
multiplied by the estim-ted number employed).

(c) Grants: .

613 Housenold grants comprise~ all social security
benefits and student maintenance grants. " The cverage
pension is linked, with 2z lag, to average money
errningse The numbers of persons receiving grants,
excluding the unemployad, is expressed in terms of
pensioner-equivalents (using as weights the ratio
between average grant received in ezch category and

the avernge pension) and projected exogeneously using
Government Actuary Statistics.. Household grants are
obteined by multiplying the weighted numbers plus the
unemployed (similarly weighted) by the average pension,
Other current and czpitel grants to the private sector,
and current transfers sbroad, are all derived in volume
terms from the Public Expenditure white Peper and
linked to genexral inflaticn,

(d) Indirect taxes:

6014 Indirect taxss, including subsidies, are
divided into those which affect business costs - local
rates, protoctive duties and subsidies to public
corporations - and those which do not, such as VAT
(value =dded tax), specific duties and food 2nd housing
subsidies., In the latter cotegory sales taxes on
consumption are split into tharee components: (i) those
which are income-elsstic and are assumed to vaery with
the value of expenditure (most of VAT, car tax, bettin
and goming duty and specific duties on alcoholic drinkJ;
(ii) other indirect taxes (specific duties excluding
thcze on clcoholic drink, VAT on tobacco and hydrocarbon
0il, and st-mp duties) whose yield is projected in real
texms; and (iii) subsidies, mainly on food and housing,
whicn ~re projected in money terms on the basis of
forccasts in the White Poper. For sales tax on other
evpaniitur~ itens, and also protectlve.lmport cdutles, )
effective cverage rates of tax are projected exogenouslys.
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Local authority rates are related to average ecrnings
in public service employment; subsidies to public
corporations move in line with general inflation, and
aTe inversely related to real output.

(e) Property income and debt interest:

6.15  Trading income and rent of public corporations
and othexr public enterprises are assumed to move in
line with general inflatien and with movements in real
output, Gross debt interest payments in any year are
expressed as payments in the previous year, plus the
net addition to debt - a weighted average of this
year's and last year's borrowing requirement svd the
debt to be rolled over, multiplied by the average
current rate of interest and minus the interest saved
from current redemptions, Net debt interest is then
derived by deducting interest receipts, which are
projected to move in line with inflation, from gross
payments. The average rate of interest payable on new
‘debt is related to the level of world interest rates
(which is exogenous to the model) and to variations
in the exchange rate.

(£) Bublic sector horrowing requirement:

6016 Public sector disposable income consists of
revenue from taxes and trading income, less all grants,
transfers and debt interests The borrowing requirement
is then obteined as total expenditure on goods and
services minus disposable income (equals the public
sector financial deficit before capital taxes) minus
taxes on capital plus asset transactions (acquiSition
of private sector assets through nationalisation, etcs)s

Jhe North Sea:

6017 The volume of production of North Sea oil and
gas, together with operating costs and imports of
capital equipment, all expressed in real temms, are
projected exogenously on the basis of latest available
information. The average price of North Sea production
is projected to move in line with.the price of imported
fuels, but taking into account a composition effect

as the proportion of ocil in total production rises.
Ro¥alties are assumed to be levied at 1243 of total
S3LeSe
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6418 North Sea wutput at current factor cost is
defined -s sales less cperoting costs less royalties,
and forms the bhzse on waich taxes within the rins
fence (corporation tax cnd Petroloum revenue taxa

cre levieds Fost-tox profits p-id ohroad and to the
UK are projected »n the bosis of assumption cbout the
distributicn of future prwduction and profits between
domestic =2nd for:igyn compenies, DBalance of payments
capltrl inflows ame projected in real terms and
convcrted ts current prices using the defletor for
North Se- imports of cepital equipment from zhroad,
There are other relaticonships in the model which
generate various accounting magnitides ond thesz are
used to disaggregats production between the Public
Services, Nortia Sez and the business sector.

—— e

6. 1C Prices of exports znd imperts ars determined

- ! .
with a leg, partly by domestic costsiadjusted for
indirect toxes) and partly by foreign prices, expressed
in sterling, depending on the extent t» which the UK
acts ¢s 2 price-trker on world mazkets in the various
ommealty groupse For exports ond imports of finisned
manufoctures and services, the foreign price variehle
is an index of werld orices of monuf:ictured experts,
while foxr food and basic materials an index of world
prices ¢f focd and moterizls is used. A -welgnted average
of tacs~ tw: foraign price indices is used in the
equation for the price of semi-finisnhed manufactures,
Fuels (cil) hove tieir own world price index. Tae
rolaticnships alsc alloew for different lengths of lag
in the odjustinent Of prices, with the lag being lengest
in tne ccse of foucd,. o

".;’1?_11? ’?CF Lf_ Pr_ym;en_ts :

6020 In the mcdel, the current occount of the
bzlance of payments ond the basic belcnce on current
and ling=torm copital scccunt are determined., The
current brlonce comprises. the balance of trade in
‘gouds ond services expressed at current prices (which
mry ke determined :n ths basis of fcreign trade volumes
and prices) ond net priperty income ond transfers

foom abrond.  Privote interest, profits, dividends

and transfers pcid zbroad from the business sector,

me~sured befcre tzx, ars related to total private
Susiness foctor income. North Sea prefits poid abread
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are already treated under North Sea factir, The
correspending inflows are prijected in relatiin to

the level of ectivity and of prices cf manufactures

in the world ecunumy. Public sector interest payments
are detemmined by the cumulative tietal of deficits on
the basic balznca »nd the level ¢f world interest rates
wiich determine the teims on which .verseas borrcwing
is made, Government transfers cbread are projected in
velume terms tn the basis f the public Expenditure
White Paper and linked t. gener2l inflati-n,

6021 The bosic balaznce of payments (n current and
long-term capital acccunt is required in the midel to
generate interest payments «n overseas borrowing.:
Public sectcr net long-term capital inflows are
projected excgencusly, whilst capitel inflows tu the
Nerth Sea are discussed above. Other private inflows
and wutflows zre prujected in relaticn t. the
correspnding reverse flcws ¢f private property inc-me,
since a substantiel proporticn «f profits earned by UK
companiles abroad, and by foreign companies in the UK

. fre retained tc finance investment rather than .
"repatriated to the nost country. Net trade credit is
"derived from changes in gross import and export credit
outstanding resulting frum changes in exports and
imports and in trade credit raotius,

Prices:

6022 Tne basic price variable used in the mcdel is

" the price of business sectcr domestic sales ot full
coste This is defined as the zTati~ of the sum of
expenditures: consumers' expenditure, public current
expenditure (excluding public services) and public

and private fixed investment (excluding the North Sea),
all measured at current full cost, tc the sum of the
equivelent items mezsured at cunstant factor cost.
mevements in this average price reflect movements in
taxes on business sectcr inputs as well as in cost of
domas*tlc factcer inputs and in import prices themselves,
Average market prices «f the variius cumponents of
demestic sales are derived where necessary by applying
the appr.priate sales tax rate ti. the full cost price.
The original vclume series at factor cost which are
used t> gener-te the average full cost price for past
years, and which embody different implied full cost



in the midel by series vhich are

prices, are reploced
f the rezloative price effect, i.e. waich

inclusiv~

shere the szmo full ¢ st price.
BANG Tas nrice of domazs 2l:zs is nssumed to be
Gotrrmainoes nus prices a22¢ set

1
b=l
03 2 GnTdeup On hishol costs, where
histori: costs ~xe simp
-5

ctsts, with

tic ¢ 5
¢n 2 cositeplus basis, Th
Iy GTmNI i
S

lagged funcztion of current

y of ahout cne quarter,
Curient costs < essed 2as 2 welghted ~verage of an
index ¢f domestic s oz unit of nomcl business
output and zn index ¢f import costs p=r unit cf imports,
witnh the weights being a2ctual business output and actuzl
imports respectively.

6e24 Domestic costs comprise l-hour costs per unit

of noranl output, expressed as standerd money earnings
per mcle full-time employee divided by trend v-riuctivity,
tojether with rotes, form profits, private reats, less
subsidies to public corperztions, all expressed per unit
of normnl output. Rotes and subsidies to public
corperations are those indirect taxes which are treated
as levied on domestic primery inputs., Fomm profits

axe fancluded te teke account of the fact thazt prices of
domestic agrizultux:l products ~r» not s»t ¢n a cost~-
plus brsis but 2re largely detemined by EEC policies,
so that demestizc farm prices and profits ars reloted

‘to prices of food imports, the effect of wnich is

explicitly incorporated in the
Private Trents are projected to
inflation, All domostic costs

ecuation for farm profits,
meve partly in line with
are expraessed per unit of

normal output, on the zssumptioun that firms set prices

in relatien tc nomnal,

‘r~ther than actual costs,

Normal

gutput and trend nroductivity sre both defined by
logarithmic trends, Import costs consist of the average
cost of imports to the business sector, including
~protective duties cn imperts and the cost of purchase

of fuel from the ilertn Sea. Exports of fuels from the
North Sen are excluded 2s not affecting business costs
on prices except for sn ~ssumed profit margin of 20%.

Estimstion methods:

1, e

6.25 - The generzl formm of behavioural relationships
specified in tie model is: =+t + u; gly) = y or
lny, where y is the dependent varid%le,ﬁéoand n(lare
'trend! parameters, t is a.linear time trend, f 18 2
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(non-linear) function of parameters p and current or
lagged values of other variables, x, and u is a
disturbance term, The values of structural parameters
p are assigned 2 priori, generally on the evidence of
time~series estimation conducted separately. These
estimates are often based on more complex stochastic
specifications( e.o. first or second order serial
co~relation or moving~average disturbances) and may also
makKe use of additinonal specification of the function f,
which is not incorporated in the model because of its
limited relevance or cost in terms of adding extra
variables. The values of the trend parameters o andd ¢
are obtained as OLS estimates of gly) = f(pyx) =oly + o t4
u, over a uniform time=period (1962~74).

6626 The model, thus constructed, is used both to
interpret the causes of past developments and to obtain
conditional predictions of the effects, past or future,
of alternative policies and external circumstances,
Its structure is verified in two main ways. First,

the actual past values of vaoriables predicted by
behzavioural hypotheses are compared with the values
which would be predicted by the equations, taken one
at 2 time, in tne absence of disturbances or *residual
errors'., This test is strongest when applied for data
which have not been used to estimate any parameters in
- the equations, and generally 1975 data are used for
this purpose. The second kind of check on the model
is tc examine its properties as a complete system -
for example, the response to an increase in export
demond - to ensure that the overall behaviour of the
model is in reasonable sccord with what might be "
inferred from past experience. This is an ifmportant
.check, beaczuse a set of hypotheses each of which seems
plausible on its own may easily give implausible
results when the hypotheses are combined.

6027  To obtain conditional predictions for future
years from the model some extra specifications are
needed. The record of residuals, u, in behavioural
equations must be considered to see whether current
residuals are likely t6 persist in future wars. In
the predictions the disturbances, u, are either
assumed zero or carried forward by a serial correlation
process, starting from the latest past value (1975),
with a priori coefficients. In specifying the trend
values of Tsemiwendogenous' variables for each future
year, the trend may.either be modified or the entire
tem o (+&,t + u be overwritten, Finally assumptions

must be provided to define the future values of exogenous

variables,

|
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623 Twe moin cdvantrgas derive from incorperating
linexr trends into tnﬁ specificztisn of 211 behaviwural
relctionsanipss Fizrst, it pemits = convenient displcy

of of f=trend pest behoviour in which, writing an
asterisk ror trend valugs, the vzlues ¢f w“cn cenencert
varizble con be cnalyscd as g(y) ot = [ r(p, - £¥74
A culclt cacck is then possirle ~f the extent 1o whic
the s*irctural n}pbkit is ffp, x) evpleirs pest
fluostuations about the trend of gly,s  The szcond adventagee
is that projections of the bhshavicursl relatic nships
for future years will generally be rather retust, in
that they will not be very sensitive to the exact velues
specified for pe Althcugn tnis preperty is convenient

o

]

0 \_)‘

for projecticns, not tce much shculd bz made of ite
In particuler, it has no rolevar‘e at 21l to comparisons
between alternstive projeciions feor tno same future yeor,

for wnich purpose rew-sounthly *ccu“*tn sprcification of
values of structural parimeters is esscntial,

US(‘ cof t’ie “Odu,l

6429 The system fer analysing the model pemits any
subsét of exoaencus variables to hYe defined as instruments
winose values in e2ch year are to ke determined so that

a subsct ¢f zn cqual number of enuug”nous vaTiables
attain tanget valuzs in that yezr. Thus, for example,
toxes <on censumptivn may he detemined sc as to cchieve
given target current bolance of pazyments cr public
sector dericlt, the sterling eXﬁhnnwa rate moy be
deternined s¢ 2s t: sciaisve a given level of cos*

compe titiveness, or wzge settlements muy be detemined
sv as tw achleve o gilven m2te of inflaticn, Txc

pus 5¢ollltv vf defining a set of Lnst“umento to¢ achileve
given tzirgets-is of cuurse limited Ly the struct ure of
the model 1tself, because certain cumbinations of targets
mcy not be feasible wita the d: ¢1nbd set of instruments,.
Altzrnotive prJeCtl ns, vhonever attempted, hive Leen
made curperadle by employing tﬂu seme assumpticns in
ecch, eAV_pt for tacse differences which directly and
explicitly stem from the definiticn of the cconomic
stratzgy illustraoted in each projection.

6639 “hen the results of projecticns are used for
“nclyCis, the most important uncertainities are cften
indicated ond 2 measure of the sanSLtlvlty of the predicted
outceme t+ 2 change in assumpti-ns is given. The
prujecticns are also CCﬂOltlunal on behavi~ural hypctheses,
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sume of which would bs disputed by some other mzcro-
ec nomists. The sensitivity of the results to changes
in the main behzvisural hypotheses have not been
investigated, and the whole analysis is therefcore
clearlv dependent on CEPG view abctut how the UK
econcmy works,

" 6e31 The main features c¢f the eccnomic situation in
UK axe = balance cof payments deficit, low growth of
output and income, high unemplcyment and inflation,
Based 'n the accounting system and model described
ab ove, the Ci¥G have provided in their March 1976.
Review tables giving annual accounts for the main
topicss (1) employment, Cutput and nati-nal income,
(2) disposable inc me and expenditure, (3) earnings,
custs and prices, (4) balance of payments, (5) private
sector accounts end (%) public sectcr accounts.

These tables record histurical data fecr 1963-75 based
on the latest avoilable of ficial statistics. (basic source
National Income and Expenditure, 1964=74) as well as

. present the results of three prcjections for 1967-80
“Wiiich iliustrate possible wutccmes urd er, respectively,

existing arrongements, large=-scale devolueticn, and

broadly based permeanent restricticn of impcrts (the

two lotter stratzgies being assumed to be implemented

from 21d=1976), Hesults on output, income and
expenditure are all expressed at cunstant {1975) values.

The definiticns of alternative prcjecticns are briefly

described in the following.

6,32 The assumptions made to derive alternative
future prijectins can be divided into thuse which are
commen te each and those which are specific tu the
particular strategy illustrated.

6.33 Common assumpticns:
(a) Growth ¢f wurld trade at an average rate of

just cver 9% a year 1975-80),world prices of
manufactures rising 5.5% a year (slower at first);
the world price of raw materials relative tu.
manuf ac tures rising slightly, and the world price of
0il relative t: monufactures remeining cinstant
after 1976,
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(r) Gruwth of ptblic excenditure a2s fcreseen in the
walte peper: prblic expenditure to 1979-80,.

(¢) Fixzd tox rotes ( cdjusted for inflation) other
than taxes .n consumnii-n (used as the instmment cf
buigﬂt*ry adjustaent)s

(¢) Eelance~.f=paymants current qeoc unt taraets
i"n,cvwnq frm an expactad £(3575) 2.4 51111 n ceficit
in 1575 15 a suiplus of £(1975) 1 Filiicn in 1580,

4

P

6.2 Tae m2in ‘if? ances betvieen prijec i¢ns are i
ta2 snecified taroot and instrunents,

(i) Eristing azzongerents are acsunad to mean a 2y

peT yé<rn gein in exnu Tt cost competitivers ss afier 1576
via deprecicti.n of sterling, vwhila minev wage setilements
fall t: 1l%ayecar end the frecuiney of settloment is
limited t- annual bargaine. The balanczetf=paymenis
targats after 1976 have to ke mot by regulating groiwth ¢
domestic demend throuch taxes on consumpiicrne

(1) Devoluaticn is essumed %o mean 2o lerge fall in the
exzharge rtote in mi2~1375, ard subsequeni depreciaticn,
so as i p::vide a vncosard ~fo~221 mainteinea change
in erpirt ezt eompetitiveress suifinient 4o reducse

unaToloyment ‘tv ﬂ377?CO by 193N, Miney wage set*i~ments
ate liritad t2 7.5% a }e”r from 1977 cnwaidse The same
vixents tarcets havae to be mel Ly regulatiin
cmand through t Xes on c;ncurpt;ono

(i31) Roctristi.n of imports ds assuvmed t: mean direct
Liad a0l n ol Tn chds T madufas tures to fulfil tha commen
balence=cf=payments tazcets - hile taxes are adiusted 1o
reduse unamplivment te 1,050,000 in 1977, felling to

GCO, 0L in 1939, Foxr cumpamative purposes the same money
wize settloments are assuned as undexr (i), Tie exchange
rata is cdjusted to moinsain cust curpetitivencss at its
1555 levale Trade rectriciiins bv cther ccuntries are
a%:u“eﬂ t; reﬂu:e the level of UK ey"t*uv\ zuoliding fueIS)
by ebiut 3% in each yeaer frum 1977 crwerls pelow wiat
w.uld be expected in tne aksenzs f restrictiins,

5635  Tha analvsis owozv*ng fr.m an examinaticn of the
tables niving historical data znd reesulis of
alternaiive furecasis may be surmarised as follows,
$.35 Gonventl nal policies{existing arrangements) /
cannct rejcree the pnqt trend cf low ex ,ort‘ grcwth and
penetratiin 1o the extent necessary to achieve fast
eccinemnic griwth, Devzluation end import restréctl n are
oith in principle effective methods of sclving this
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prcblem but neither is pcssible, con the scale required,
under exlsting instituticnal arrangements,

6637 ~ Neither a lamrge-scale devaluaticn ¢f sterling nor
the 1mpoc1t1un of broad impoxt restrictions wculd prima
facig be acceptable t¢ the EEC ard cther major ccuntzies
and Tnternatinal institutions. Attempted devaluatisn
mignt alsoc invite ganciicns fxom Vllwprcoucers with laxge
stérlirg holdingse

6438 Denes®ically »he prolem of the inflationaxy gap
will remain acute LU“ at lezst another two yedls, vhatevel
strateagy is ad ~-~ic s*r*-eﬁy of protactior(import

restriction} weuld be the least L damaging t0 real wages anc
the least vulnerable, in terms vf Its ability o br~ng

-down unempleoyment, to any future aceeleratisn of inflaticr
b Yy

Under conventional pclicies, and still more oftex xurqe-

sral'3 de va_uatlcn, the conticl of futare inflaticn i3 a
ital pre-raquisite for eccnomic growth, Yet these

otr“teq:os would sharply reduco rcal wages, making future
mltatl‘n f money wage setilemenis far more diffiulte

033 . Vhefher either stratOOy(dewaluatlﬂn or impoxt
reJcrlrt on) shculd be attempted, and if sc which, is a
fundamental political issue invclving cther ccnsiaeraticns
becides the ecounsmic effects discussed here,

640 I; any’vizble arrangement ran be reached which
removes the bzlence=uf=tayments ckstacle to future growth
ot demand, e Ehi;i hoeconomy should ndw be rapablie of a

.pexicd of very fasht growth’ (’y the standaxd of pest,

perfornance) at a L5u31n9d e uf 5% a ye»I OI more for4

a transfoimeticn ot industry and “the economy in waich the
critical structural prechblems existing today cculd ke
resolved, In CERG's - vlev it is essential that the agent of

.e“pAn izn for'a sustaingble growth t“a+ogy sheuld be

rising expcrts or reduced import oonefraﬁlnna

6441  Ten Tesearch w¢iier are enqa ged in the
“develcpmznt 2nd cpexaticn of lhe mudeds Tney axe lcg ataed
age

in the Dopartment of Applied Econcm; ;6 ¢f the Gambri
University,
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