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I n t r oduc tion 

This pape r seeks to deve lop a s t r uctu ral model of the UK ' s  t r ade in manu fac tu r es , 

t r eating s uch t r ade as dominated by oligopolis tic supplie r s . I t  r epresents 

par t  of  a continuing r e sear ch programme at  the Bank dir ected towards impr oving 

ou r unde r s tanding of pas t  and potential t r ade f lows . Section 1 b r ie f ly 

r eviews ear lier re search ; Section 2 out lines a model of the sector ; 

Sections 3 and 4 r epor t  es timated price and volume equations ;  Section 5 

conside r s the t r acking per formance and s t r uctu ral s tability of  the chosen 

equations ; and Section 6 provides a brief discus sion of like ly simulation 

prope r tie s ,  and conside r s  the ne xt stage s in the re search pr ogramme . 

Review of ear lier wor k 

Pas t r esearch on t r ade in manufac t u r e s  has been concer ned with the 

int e r r e lationships between cost s ,  prices and vol umes : in par ticu lar , whe the r 

re lative prices , r e lative cos ts or both shou ld be included as meas u r es of  

competitiveness in volume equations ;  the definition of demand in the vol ume 

equations ;  the role of home and ove r seas cos t s  and p r ices in the determination 

of t r ade price s ;  and t he impact o f  the pressure o f  demand on prices and vol umes . 

The way in which these r e lationships ar e model led depend s ,  in par t ,  on the 

s t r uctu r e  of fac tor input and output mar kets in manu fac t u r es . For example , 

the inc lusion of cos t  compe titiveness in a volume equation can be j us ti fied 

on the g r ounds that it is a predetermined variable in a reduced form.  This 

wou ld be appr op r iate if wholesale selling prices we re flexible and e ndoge nou s ,  

j oint ly de t e r mined with the vol ume o f  sales , while u nit cos ts we r e  

pr ede termined , being set in fix-price factor input mar ke t s .  To the extent 

that manu fac t u r e s  ar e dif ferentiated products and/or sold by oligopolis tic 

prod uce r s  who se t prices which ar e inf lexible in the shor t r u n , it may , 

howeve r ,  be appr opriate to estimate s t r uctu r al equations as par t  of  a 

r ecur sive sys tem in which vol umes depend , in par t ,  on p r ices , and prices 

depend on u nit cos t s  among other factor s .  

E noch ( 1 978 ) ar gued that , given the dive r sity of  mar k e t  s t r uc t u r e s ,  even 

within r e lative ly nar row categories of  good , it was not pos sible on a p rior i  

gr ound s t o  choose which o f  the var ious meas u r e s  o f  compe titive nes s  be s t  

explained moveme n t s  in t r ade vol umes . He ther e fore sough t to t e s t  
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econome t r ically the various measu r e s  of compe titivene ss by put ting them in 

equat ions incor po rating the maj or factor s  influencing the volume of trade , 

and seeing how far they impr oved the explanation of past t r ends .  In the 

ligh t of these non-nested empir ical test s ,  Enoch concluded that an index of 

r elative unit labour cos t s  (RULC ) pe r formed best at explaining movement s in 

manufactured expo r t s ; and that , using the IMF procedur e to ad j ust cyclically 

(normalise ) the unit labour cost indices fur the r impr oved its explanator y 

powe r .  For impo r t s  of finished manufactur e s ,  the re was less dif fer ence 

be tween the various measur e s . 

The empir ical basis of the use of RULC has , howeve r ,  been que stioned by 

B r  00 k s ( 1  98 1 ) • He compared the manufactur ed expor t equations in the Ban k ,  

Tr easur y ,  National Ins titute and London Busine ss School models :  the Bank 

and HMT use varian ts of normalised RULC , but the NIESR and LBS use relative 

expor t pr ices and r elative non-normalised cos t s  r e spec tively . Brooks 

ar gued t hat it was not pos sible to discriminate be tween these models by 

t e s t ing them against the data (either as ne sted or non-ne s ted hypotheses)  • 
He found t hat the information contained in dive rgences between cost and 

price compe titivene ss did not help to explain movements in expor t volumes . 

Researche r s  within HM Tr easur y,  Richar d son ( 1977) and mor e recently Ritchie 

and Hic klin ( 1981) , have sought to rationalise the use of relative unit 

labour cos t s  (RULC ) as a composit e variable incor porating both supply and 

d emand side influence s .  By identit y ,  RULC can be decomposed into a multiple 

of r elative expo r t  prices , relative absolute profitabilit y ,  and relative 

'relative' pr ofitability . 

RULe = C = 
L 

C * 
L 

Supe r sc r ipt 
Subscript 

Relative expo r t  
prices 

p denot es product price 

C unit cost 
* 

x 
L 
h 

ove r seas 
expo r t  good s 
labour 
home good s 

Relative absolute 
profi t abili ty 

p */p * 
x h 

P
x 

/P
h 

Relative ' r elative ' 
profitability 

The use of RULe in t r ade equations , r ather than all t h r ee of the above-mentioned 

measur es of r elative pr ices and pr ofitability , impose s the (tes tabl e )  r e s t r iction 

that each measur e has the same e f fect pe riod by pe r iod on t r ade volumes . 

I t  is unlikely that the lag profile of  these factor s ar e ,  in fact , identical , and 

this is a po tentially serious problem with the rational isation . 
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Analyt ical Framework 

In the model outlined below, manufactur ing f irms are pr ice set ters in the 

marke ts for the ir output . In any one per iod, pr ices are f ixed, the 

resul t ant demand be i ng me t by adj ustment s to stoc k s  and produc t ion : in th i s  

sense expend i ture on manufactures is demand de term ined . From per iod to 

period, sell ing pr ices are adj usted in response to change s in un i t  cos t s  

(predom i nantly labour, but al so wholesale mat er ial input pr ices ) ,  compet i tors' 

pr ices and excess capac i ty, the lat ter two fac tors mod i fying the mark up on 

un i t  cost s :  the supply dec is ion is there fore re flec ted in the pr ices set 

for manufactures . Un i t  cos t s, as d e f i ned, are intended to measure average 

var i able cos t s  per uni t  of output; f ixed costs (such as expend i ture 

on plant and mach inery) are excl uded . Trade volume s are determ i ned by 

demand : the overall s ize of the market for manufac tured goods, and relat i ve 

pr ices ( inclus ive of taxes)  and the pres sure of demand . In the rema inder 

of th i s  sect ion, the structure of the mainta ined form of the model i s  

outl ined i n  more detail, var i ous subs idiary hypotheses ne sted w i th in th e 

model are d i scussed, and a number of approaches to est imat ion are cons idered. 

Pr ices 

Manufac turers face a trade-off be tween sales (market share ) and prof i t s, 

compe t i tors' pr ices be ing a key inf luence on the se t of at ta inable combi nat i ons 

of sales and margins . Given the cost of gaining or recoup ing market share 

or adj ust ing product ion, f irms may accommodate fluc tuat i ons wh ich are 

perceived to be temporary in the ir prof i t  margins, the ir obj ect ive be i ng to 

max imi se expec ted prof its  over a number of years : these are the product of 

sales and margins, less a contr ibut ion to f ixed (mainly cap i tal ) cos ts, 

summed over the f i rm ' s planning hor i zon, w i th appropr iate d i scoun t i ng for 

more d i stant peri ods . In the absence of any sat i s fact ory measure of f ixed 

cos t s, it i s  assumed that, in the long-run, the margi n  over un i t  cos t s  

required t o  cover f ixed cos t s  remains stable . 

Compan ie s may not ad just the ir sell ing pr ices immediately in re sponse to 

change s in un i t  cos t s  or compet i t ors' pr ices because such change s may be 

trans ient, and there may be cos t s  assoc i ated w i th changi ng the ir own pr ice s : 

they may have given formal or informal commi tments to cust omers not to 

change the ir pr ices too frequent l y .  Spec i fy ing the equat ions w i t h  d i s tr ibuted 

lags is one way of modell ing the delayed response : the extent to wh ich 
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r ecent moveme nts i n  the explanator y var i ables are  d i scounted would depend on 

the var i ab i l i ty o f  the se r i e s  i tsel f and t he cos t s  of adj ust ing sell i ng 

p r ices . Pr ice se t t i ng agent s ' expect at ions about futur e cos t s  and pr ices 

may d i f fe r  depend i ng on the sour ce of  the ch ange : for th i s  reaso n ,  i t  may 

be wor thwh i l e  to test  whether the shor t run re sponse to ch anges in compet i tor s '  

pr ices ( i n ster l i ng terms)  due to nom i nal exch ange r ate moveme nts d i f fe r s  

f r om ch ang e s  due to ad j us tmen t s  i n  the i r  local cur r ency pr ice . I t  may a l so 

be pos s i ble to ident i f y  the e f fect o f  cyc l i cal f luctuat ions i n  pr oduct i v i t y  

o n  un i t  cos t s ,  and i nc lude such a var i able separ ate ly r athe r than rely 

so lely o n  the d i st r i buted lag on un i t  cos t s. Marg i ns on tr aded good s may 

a l so be var i ed depend i ng on the p r e s sure of demand i n  the home mar ket and 

ove r seas : exce s s  capac i ty could e ncour age mar g i n  cut t i ng i n  expo r t  mar kets 

in  an at tempt to pr omote sales to cove r  f i xed cos t s . [l ]  H igh levels o f  

c apac i ty ut i l i sa t i on could a l so proxy expectat ions that demand i s  only temporarily 

s t r ong , e ncour ag i ng pr of i t- t a k ing (w ide mar g i ns )  r athe r than at tempts to 

i ncr ease s a l e s ,  par t icul ar ly whe r e  v a r y i ng output i ncur s cons ide r able ext r a  

cos t s. Also , companies i n  i ndus t r i e s  w i th dec l i n i ng mar g i nal costs may cut 

the i r  marg i ns ove r ave r age var i able cos t s  as capac i ty ut i l i sat ion or the 

pr e s sure of  demand i nc r e ases . 

The impact of  cer t a i n  taxe s on mar g i ns could war r a nt the i r  i nc lusion as 

a separ ate va r i able . Taxes on f actor i nput s , howeve r , such as nat ion a l  

i n sur ance , a r e  al r e ady i nc luded i n  un i t  cos t s  and the re seems t o  be l i t t le 

r eason for separ a t i ng them out un les s  they g i ve r i se to a d i ffer ent i al sho r t  

r un r esponse. [2] . On the othe r hand,  t axe s on ( ne t )  output , such as value 

added t ax ( VAT) , and pur ch ase taxes , do not appe ar to be ful ly r ef lected i n  

s e l l i ng pr ices i n  the sho r t - run [3] , and i t  may be appropr i ate to include a 

t ax var i able i n  the impo r t  pr ice/mar k up equa t ion : expo r t s  are not subj ec t 

to va lue added t ax . I f  the impac t o f  VAT on impo r t  marg i ns i s  the same as 

that on dome s t ic ma r g i n s ,  i t  may be pos s ible to model the behav i our of i mpor t 

pr ices ( exclus ive of  VAT ) us i ng domes t ic wholesale pr ices ( also exclus i ve 

[1] W i nter s (1976) h as noted that a dec l i ne i n  total sales ( at home and abr oad ) 

could nece s s i t at e  h igher mar g ins to cove r  i nc r e ased f ixed cos t s  pe r un i t  of  

output . S i nce f ixed cos t s  a r e  largely sunk cos t s ,  th i s  argume nt should 

pe r h aps be g i ven l i t t le we i ght. 

[2] If n a t ional i n sur ance con t r i but ions became an i n s tr ume n t  of shor t - r un f i scal 

po l i cy ,  th i s  migh t g i ve r i se to a d i f fe r en t i al r e sponse fo r expec t at ional 

r e asons . 

[ 3 ]  ' B ank o f  E ng l and model of  the UK economy ' .  D i scu s s ion Paper , S eptembe r 1979. 

J 
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of VAT ) as a regres sor; however, the impact of tari f f s  on import marg ins 

cannot be avo ided because of the wedge dr iven be tween re lat ive marke t pr ices 

and re lat ive f actor costs. 

The maint a i ned form equat ions are there fore spec i f ied as follows : 

UXGM
t 

= f (COST, NORD, WPIM.ERUK, EER, POD)  

UMGM
t 

= f (WOST.ERUK, NORW, PIMO, EER, POW) 

Where : UXGM Manu f actured export pr ice 

UMCM = Manu factured i mport pr ice 

COST = Dome s t i c  u n i t  cost s  

WOST.ERUK = Overseas uni t  cost s  in ster l ing terms 

WPIM.ERUK = Overseas whole sale pr ices in ster l i ng terms 

PIMO = Dome s t ic wholesale se l l ing pr ices ( exclus ive of taxes ) 

IDRD Domes t ic cycl ical var i at ions in product ivity 

NORW Overseas cycl ical var i at ions in product ivity 

EER Ef fect ive exchange rate 

POD = Capaci ty ut i l i sat ion in UK 

POW Capacity ut i l i sat ion overse as 

The u se of overseas wholesale pr ices d i f fers from e x i s t ing Bank pr act ice in 

wh ich overseas exporters' pr i ces have been employed. The latter may h ave 

been appropr i ate in the past when UK exporters' main compe t i tors were 

exporters from t h i rd countr ies. More recent ly, however, UK exporters have 

become more dependent on West Europe.an and Un i ted S t ates marke t s  where home 

producers are often the pr ime r ivals. For th i s  re ason, overseas wholesale 

pr ices may be a bet ter measure of compe t i tors' pr ices than overseas export 

pri ces, although the two tend to move together. 

The exi s t i ng Bank model equat ions do not use un i t  cos t s, bu t home pr ice s : 

dome s t ic wholesale pr ices in the manufactured export pr ice equat i on, and 

world manu fact ured export prices in the import pr ice equ a t i on [see Bond 

( 1981 ) ] • The use here of unit cost s  rather than dome s t ic who lesale prices wou ld 

requ ire that dome s�ic marg ins do not have an independent influence on expor t 

marg ins : i t  i s  arguable that there i s  no reason for f irms to equate export 

marg i ns w i t h  marg i ns on home sales, even in the long run, so long as  the se 
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marke t s  rema in segmented by geography, language etc ( incomplete internat ional 

consumer arb i trag e ) . As a result, i t  may not be appropr iate to include 

marg i ns on home sales as a mod i f i er var i able influencing export marg i ns. 

Although selling pr ices re flect un i t  cost s  wh ich are predeterm ined at the 

t ime of th e i r  sett ing, marg ins may exert a feedback e f fect on un i t  cost s  in 

the longer term. A deter i orat ion in cos t  compe t i t ivene ss wh ich squeezed 

export ( and dome s t ic )  marg i ns rather than rela t ive pr ices, would be expected 

t o  encourage ( over a long per iod of t ime ) a red irect ion of inve stment and 

s ourci ng t o  other countr ies. Reduced i nve s tment would reduce product iv i ty 

relat ive to that wh ich would otherw i se have occurred, rais ing u n i t  cos t s  and 

reduc i ng pr ice compe t i t i vene s s. 

In pr inciple , there fore, the e f fects of ( relat ive )  prof i tabi l i ty should be 

modelled by way of  an inve s tment funct ion, and thence the e f fect of the 

cap i tal stock ( and other factors ) on labour ( and non-labour) product ivity. 

Thu s, supply s ide factors are import ant in the determina t i on of trade 

volumes, bu t, in th i s  approach, they influence trade v i a  pr ices and thence demand. 

Volume s 

Pr ice compe t i t ivene ss and the overall s ize of the market determ ine the 

volume of  demand for manu f acture s. The demand schedule i s  ident i f i able 

g iven the as sumed inf ini te elas t ic i ty of supply at predetermi ned pr ices. 

I n  the short run, shocks to demand could g i ve r i se to involuntary des tocking ,  

ou tput- based measures of market s ize thereby underst at ing e x  ante demand. 

The pres sure of demand may, to the extent that reta ilers and dome st ic 

producers expect demand always to be normal, act as a proxy for involuntary 

destock i ng and res ult in a short run " overshoot ingn e f fect, w i th trade 

volume s play i ng a bu f fer role. Rather than insert an expl i c i t  var i able to 

capt ure t h i s  e f fe ct, rat i onal lag s in the es t imated equat ions will allow 

such a re sponse i f  cons i s tent w i th the data. 

been spec i f ied as follows : 

XGMA f ( UXGM/WP IM.E RUK, TW IP)  

MGiA = f ( UMGM/P IMO, MAND) 

The volume equat i ons have 
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Where : XGMA = Manuf actured export volumes 

MGMA = Manu f actured import volumes 

TWIP = UK trade we igh ted DEeD industrial  product ion 

MAND = UK demand for manu factures 

UXGM/WP IM . ERUK 

UMGi/P IMD 

manu factured export pr ice compe t i t ivene ss 

manu factured import pr ice compe t i t ivene ss 

The use of UK trade we igh ted DEeD industr i a l  product ion ( TW I P) as a measure 

of overseas demand d i f fers from ex i s t ing Bank prac t i ce in wh ich a meas ure 

of world trade has been u sed . The inclus ion of demand for home produced 

good s is consis tent w i th the use of dome s t i c  whole sale pr ice s  as a 

measure of the pr ice of compe t ing goods. TWIP has def icienc ie s : 

i t  includes some non-manu factures and excludes non-DECD countr ies, and 

requ ires the expl i c i t  spec i f icat ion of the dynam ic response in the 

equ a t i on .  [ 1 ]  To the extent that DEeD countr ies meet non-DEeD countr i e s' 

demand for manu fact ures, however, i t  w i l l  re f lect the ir demand, but the 

we ight ing of countr ies wh ich meet non-DEeD demand should be rev i sed to al low 

for th i s . Strict ly speaking, overseas industr i al product ion wh ich mee t s  OK home 

demand should also be excluded . Dou btless the overseas demand var i able 

cou ld be re f ined in various ways ( see d i scuss ion of MAND i n  sect ion on 

import volume s ) , bu t for pre sent purposes it  is  regarded as adequate . 

Est imat ion 

Given their short run inflex i b i l i ty, unit cos t s  can be treated as be ing 

we akly exogenou s in th e import and export pr ice equ a t i on s .  For the use o f  

ord inary least square s est imat ion to be val id for the export pr ice equat i on ,  

the re asonable as sumption h as to be made th at there i s  no cont emporaneou s 

feedback of UK export pr ices onto overseas wholes ale pr ice s. Dn the import 

s ide, import pr ices and domest ic wholes ale pr ice s  are more l ike ly to be 

s imu l t aneously determined, requ ir ing the use of s imu l t aneou s e s t imat i on 

techni ques . The short run inf lexibi l i ty of pr ices w i t h  re spect to vol umes 

may mean th at the regres sors in the volume equat i ons are weakly exogenous, 

al low i ng s ing le equa t i on DLS est imat ion .  

[1] To the extent that the lagged e ffect o f  world demand on UK expor t s  is  
not atyp ical, the dynamic response of  trade to ch anges in demand w i l l  
be incorporated impl icitly i n  a world trade var iable. 
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Fa iling th i s, a number of ot her approaches to e s t imat ion can also be tried. 

Subst i t u t ing the pr ice equa t i ons into the volume equ a t i ons y ields a reduced 

form for (export )  volume s in terms of dome s t ic u n i t  cos t s  and overseas 

pr ices. I f  overseas pr ices are determined as a mark up on overseas uni t  

cos t s, such an equ a t i on could be subs t i tu ted for overseas pr ices, yield i ng 

an equ a t i on rela t i ng volumes d irectly to u n i t  cos t s  at home and abroad. 

The manu factured export volume equat i on e s t imated by Enoch (1978) can be 

interpre ted as such a reduced form w i th a number of impl i c i t  re strict ions. 

Further subs t i tut i on of equ a t i ons y i elds a reduced form relat ionsh i p  between 

volume s and the capi tal stock (see, for example, Batchelor (1977) ) .  

The use of reduced form equat i ons can g i ve r i se to problems when interpre t ing 

the propert i es of the trade sector as a whole. In the past, manu factured 

export volume s in the Bank model h ave depended on relat ive costs; export 

pr ices on home and overseas pr ices. Of i tself, a change in export pr ices, 

w i th cos t s  unch anged, would h ave no impact on volume s. Th is has somet imes 

be en j u s t i f ied on the grounds that the adverse relat ive pr ice e f fect on 

demand i s  of f set by the bene f ic i al e f fect of increased marg i ns on supply. 

However, i f  the marke t for expor t s  i s  in equ i l i br i um or in exce ss supply, 

red uced demand would constra in act ual export deliver ie s :  the marke t would 

be in (further )  excess supply. I f  the marke t i s  already in exce ss demand, 

export deliver ies might incre ase. It seems likely that a change in pr ice 

compe t i t ivene ss, cos t compe t i t i vene s s  rema i ning cons tant, would have some 

impact on volume s. 

The use of cos t  compe t i t i vene s s  in a reduced form equ at ion has alre ady been 

j u s t i f i ed for markets in wh ich output pr ices are endogenou s (flex-price ) ,  and u n i t  

cos t s  are predetermi ned ( f i x-pr ice ) .  I f  th i s  were t h e  case, however, the 

pr i ce equa t i ons should include the same var i able s as the volume equat i ons : 

u n i t  cos t s  at home and overse as, domes t ic and overseas demand. We are not 

aware of a set of e s t imated pr i ce and volume equ a t i ons (for manu f actured trade ) 

wh ich are cons i s tent in th i s  sense and h ave plau s i ble propert ie s; moreover, such 

a sys t em of equa t i ons i s  under- ident i f ied so the reduced forms do not throw 

any l ig h t  on the proces s  whereby costs a f fect pr ices and thence volumes. 

F inally, a number of researchers have included both supply and demand s ide 

var i able s in equat i ons determ ining pr ices and volumes. Clearly, equat i ons 

of th i s  sort cannot be reg arded as  s truct ural. Batchelor (1977) j us t i f i ed 



9 

an export volume equat ion, wh ich included re lat ive pr ices and prof i t abi l i ty 

as regres sors, as  a reduced form from wh ich est imates of their s tructural 

parame ters could be der ived. In h i s  model, export marke t s  sw i tch 

back- and- forth between reg imes in wh ich del iver ies are supply and demand 

constrained depend i ng on the pres sure of demand. Wh i le the analyt ical 

bas i s  of B atchelor's approach is of  cons iderable intere s t, i t  is of use for 

interpret ing deve lopments in trade only i f  i t  y i elds credi ble es t imates of 

the s tructural parame ters of the mode l, and if it is pos s i b le to make 

sat i sf actory forecasts of the extent to wh ich marke t s  are going to be supply 

or demand constra ined. Our at tempt s to est imate a vary i ng parame ter mod e l  

s im i lar t o  Batchelor's me t w i th only l imi ted s ucce s s  [see Hotson (1982»). The 

supply s ide var i ables - relat ive prof i tabi l i ty and the capi tal s tock - tended to 

be ins ign i f icant or have perverse s igns. Omi t t ing the supply s ide var i ables 

gave r i se to volume equa t i ons s i m i lar to those reported in Sect ion 4 .  
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3 

Est imated P r ice Equat ions 

Equat ions we r e  est imated for the u n i t  value i nd i ces ( UV I )  of  manufactured 

expor ts and impo r t s  ( S ITC 5 to 9, i nclusive o f  er r at i c  i tems ) . Th is 

d i f fers f r om ex i st i ng p r act ice in the Bank model on the impor t  side, where 

sepa r ate equat ions are est imated for  semi and f i n ished manu fac t ures .  Th is 

wou ld be usef u l  if i t  wer e  possi ble to d ist i ng u ish between the pr ice of impor ts 

used as i n te r medi ate inputs ( af fec t i ng domest ic u n i t  costs) , and the pr ice of 

compet i ng impo r ts ( a f fect i ng mar g i ns) . Unfo r t unately, the semis/ f i n i shed 

c atego r i sat i on in the t r ade stat ist ics does no t sa t i sf ac tor i ly c apture th is 

d ist inct ion: a sig n i f icant propor t ion of  f i n ish ed goods appear to be intermediate 

i npu ts and some sem is are both intermed i ate inpu ts and compet i ng goods . 

A log- l i nea r funct ional form was used t h r oughout, as were r at i onal lags . 

I n  the ma i nt a i ned form, lagged dependent var i ables w i th lags t-l and t-2, 

and i ndependent r eg r essors w i th lags t and t-l wer e  employed . The components 

of u n i t  costs - ear n i ngs per man-hou r ,  the volume of  net ou tput per man-hou r ,  

who lesale buy i ng i n  pr ices - wer e entered a s  sepa r a te var iables i n  log ar i thmic 

for m .  [1] The rest r ict ion th at  the response of pr ices to ch anges in ear n i ngs and 

p r oduc t i v i ty were equal and oppos i te was tested aga i nst the data, and found to be 

accep t able . Measu r es of  output per u n i t  of  non- labou r i nput wer e  not ava i lable: 

no attempt was made to ad j ust for product i v i t y  improvements for non- labour inputs . 

I n  the ma i nt a i ned form, the f r eely est imated relat ive we igh ts on u n i t  labour costs 

Who lesale 
[1] COST = ( E a r n i ngs) 

a
. ( ( P r od uct i v i ty)  

b
. ( buy i ng i n) 

c 

pr ices 
Ear n i ngs = ECMM/HMT 
P r oduc t i v i ty = MPRO/HMFT 
Who lesale buy i ng i n  pr ices = MB IP 

The mul t ipl icat i ve form was used so that COST was nested w i t h i n  the log-
l i near ma i n t a i ned form i n  wh ich i ts components wer e  i ncluded separ ately . 

Analogous IMF data was used for ea r n i ngs and produc t iv i ty i n  10 over seas 
cou n t r ies w i t h  exponent i al  UK manu f actured impo r t  we igh ts . A ser ies for 
overseas wholesale buy i ng i n  pr ices is not ava i l able, and a proxy was const r uc ted 
us i ng ava i lable pr ice i nd ices for var ious c ategor ies of r aw mater i a ls .  

The i nd i ces we re i n i t i a l l y  i nc l uded as f r ee reg r esso rs i n  the general 
form: e l im i nat i ng i ns ig n i f icant var i ables led to the use of  ( 0 . 25 ln 
PFO$ + 0 . 75 ln UNME ) , the weights approx imat i ng the sh ares of  energ y  and 
other r aw ma ter i als r espec t i vel y i n  tot al  non- l abou r  i nput cost s .  
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and non- labou r input cos ts were found to be 45: 55 r espect ively fo r export 

pr ices ; 55: 45 fo r impo r t  pr ices . The expo r t  pr ice weig h t s  were not wel l-def i ned 

however (un i t  labour cos t s  and wholesale buy i ng i n  pr ices we re h ighly 

col l inear ) ;  60: 40 we igh t s  were thought to be more plaus i b le, and imposed a 

pr ior i on the bas i s  of input-output dat a ;  these we igh ts wer e  not r ej ec ted by 

the dat a . The 55: 45 we igh t s  were ret a ined for the impor t pr ice equat ion . 

The sequent i al exc lus ion of the longest lag s  where they were ins ign i f icant 

y ielded the fol low i ng res t r ic ted form equat ions (COST
t 

and POD
t 

were exc l uded 

last bei ng i n s ign i f icant ) : [1] 

- 0 . 770 + 0 . 623 In UXGM 
1 

+ 0 . 269 In COST 1 
(3 . 5) (15 . 4 )  

t-
(6 . 2) 

t-

+ 0 . 119 In (WP IM . ERUK ) + 0 . 167 In POD 
1 

(6 . 8 )  
t 

(3 . 4 ) 
t-

SEE = 0 . 0104 

-2 
R 0 . 9996 

1967 I to 1981 IV 

LM test fo r res idual autocor rel at ion: X
2

(5 ) = 3 . 1  

For impo r t  pr ices: 

In UMGM
t 

= 0 . 023 + 0 . 510 In UMGM
t_1 

(11 . 3 )  (9 . 8 )  

SEE 

P IMO + 0 . 102 In (
1 + TAR

) 
(3 . 4) t-1 

0 . 0145 

-2 
R 0 . 9993 

+ 0 . 387 In (WOST . ERUK )
t 

(12 . 4 ) 

1967 11 to 1980 IV 

LM test for res idual autocor relat ion: X
2

(5) = 6 . 6  

[1] The select ion o f  the res t r ic ted form spec i f icat ions o f  a l l  the equat ions 

f r om the i r  ma i n t a i ned forms i s  out lined i n  Annex 11. 



1 2  

The expor t pr ice equat ion was est imated using or d i nary least squares, the 

ma i n t a i ned form impo r t  pr ice equat ion us i ng two stage least squares because 

o f  the poss i b le s imu l t anei ty between domest ic who lesale and impo r t  pr ices . 

The rest r i cted form impor t pr ice equat ion was however fou nd to be recursive w i th 

r espect to domest ic who lesale pr ices . Tar i f fs on impo r t s  impose a wedge between 

impo r t pr ices (UMGM ) and the f i nal sel l i ng pr ice of impo r ts, wh ich could a f fect 

the i r  mar k u p .  A n  at tempt was made t o  al low for th is by ad j u st i ng domest ic 

pr ices ( P IMO/ ( l  + TAR) , wher e TAR = tar i f f  r ate) [ 1 ]  on the assumpt ion th at a 

t a r i f f  is s im i lar in its ef fec t on net impo r t  pr ices to a subs idy on domes t i c  goods . 

The expor t  pr ice equat ion is sl ightly over-homogeneous, the relat ive long 

r un we igh t on home un i t  costs and compet i tors' pr ices bei ng 7 1 : 32; the 

impo r t  pr ice equ at ion is homogeneous, the relat ive we igh ts be i ng 79: 2 1 . 

Long r u n  homogene i t y  could h ave been imposed i n  the ma i n t a i ned form of  the 

expo r t  pr ice equ at ion on a pr ior i g r ounds: t h i s  was t r ied but gave r ise to 

an equ a t i on w i th less plausible proper t i es - the relat ive we igh t on domes t i c  

u n i t  costs was ma r kedly lower and au tocor r elat ion was prevalent i n  the 

r esidua ls. Non-homogene i t y  may be a feat ure of est imated equat ions because 

of measu r ement er r o r s ;  th is proper ty should be bor ne i n  mi nd i f  such 

equ a t ions are s imul ated over long per iods. The shor t  r u n  d i f ferent i a l 

r esponses of  pr ices to ch anges in both product i v i t y  and the nom i nal exchange 

r ate wer e  fou nd to be insig n i f i cant or per ver se, and were exc luded. 

C apac i ty ut i l isat ion was found to h ave a sig n i f icant pos i t ive 

ef fect on expo r t  ma rg i ns, but no sign i f icant ef fect on impor t pr ices. [2] 

[ 1 ]  TAR is the aver age ex post r ate of protec t ive dut ies on impor ts 
of S ITC c atego r ies 5-8. Cur r en t  value data is ava i l able on an annual 
bas i s  in the Annu al Repo r ts of HM Customs and Exc ise. Th is is d iv ided 
by the cu r rent value of manu f ac t u r ed impor ts to der ive the r ate. 
L i near i n te r po lat i on was used to obt a i n  quar ter ly obser vat ions . 

-
[2] Domest ic capac i ty ut i l isat i on is def i ned as MPRO/MPRO wher e MPRO is a 

l i near i n ter po lat ion between peaks wh ich occur r ed i n  1 965 Q2, 1 970 Q4, 

1 973 Q 1 ,  1 974 Q2 and consta n t  si nce latest peak in 1 979 Q2. 

Over seas capac i ty u t i l isat i on is def i ned as TW IP/TWIP, peaks occur r i ng i n  

1 960 Q 1 ,  1 974 Q 1  and 1 980 Q 1 .  [A mor e  soph isticated model o f  poten t i al 

output, usi ng an agg r egate prod uct ion funct ion fo r the man u f actu r i ng 

sector would be pr efer able leg A r tus ( 1 977) ] ,  but r esea rch h as so f a r  

fa i led to f i nd o n e  cons ide r ed adequate for use i n  t h e  B a n k  model. ]  
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4 

Est imated Volume Equat ions 

Volume equat ions we re est imated for manu factur ed expo r t s  and impor t s  (S ITC 

5-8 , exc lus ive of er r a t i c  i tems , seasonally ad j u sted )  (1 ) . We r e  i t  pos s i ble 

to ident i fy goods sold on f ix- and flex-pr ice mar kets  f r om the t r ade s t at i s t ic s ,  

there would be a case for modell ing t r ansact ions in these ma r ke ts sepa r a tely. 

Unfor t unat ely , the S ITC categor ies agg r egate ac ross good s  sold in both types 

of  mar ke t .  At a di saggregated level , i t  may , in any c as e ,  be d i f f icult to 

obt a in su i t able measu r e s  of mar ket demand or relat ive pr ices. 

Both A log-l ine ar func t ional form was used th roughout ,  as  we r e  r at ional lag s .  

manu fact u r ed import and expor t vo lumes we r e  adj u sted for tempo r a r y  

d i stor t ions t o  t r ade ident i f ied by the Depa r tment of  T r ad e ,  and the res id ual 

e f fects on expor t volume s of str i k es in 19 67 Q4 (dock s t r i ke ) , 19 72 Q3 and 

Q4 (dock str i k e )  and 1979 Ql and Q2 (road haulage d i spute) we r e  smoothed out 

by l inear i�te rpolation . [2] 

In the expor t volume equat ion , the second lagged dependent var iable and the 

l ag s  on TWIP we r e  insign i f icant , and excluded . A l ine ar Almon prof ile w i t h  

a s i ngle (lead ing )  endpo int const r a int was ut il i sed in o r de r  t o  ensu r e  a 

s t at i s t ically- s igni f icant cumulat ively negat ive r e sponse to a ch ange in 

r elat ive pr ices : in the f r ee est imat ion , the only s ign i f icant lag was at 

t- 6 .  The rest r ict ions we re accepted by the data,  though w i t h  some ev idence 

of induced r e s idual au toco r r elat ion .  

in XGMA
t 

= 3 . 710 + 0 . 300 in XGMA
t_1 

+ 0.700 in TWIP
t 

+ 0 . 181 in SPEC 
(6 . 1) (2 . 8) (6 . 5) (4 . 6) 

+ 
7 

L 
3 

a. in {UXGM/WP IM . ERUK )
t 

. 1 -1 

(1) The r e  i s  some small incon s i s t ency in th at the pr ice equ at ions include 

e r r a t ic i t ems and S ITe 9 .  

[2] The u se of  lagged dependent var i ables imposes a ' ta i l' on s t r i k e  d umm i e s ; 

th i s  could be avo ided by imposing non- l i near r e st r i ct ions , but such an 
exe r c i se seems excess ive for what is a fa i r ly minor  problem w i th the d a t a. 



a
3 

a
6 

= -
= - 0 . 0171 

0 . 0682 

a
4 

0 . 0341 

a
7 

= 0 . 0853 

14 

a
5 

L: a . 1 

= -

= -

0 . 0512 

0 . 2559 

SEE 0 . 0236 
-2 = 0.9852 R 1967 (1) - 1981 (IV) 

LM t e s t  fo r r e s idual au tocor r e la t i on: 
2 

X 
(5)

= 9 . 5 

(4 . 3) 

The long- r un e l as t ic i ty of  XGMA w i t h  r espect to TWIP was found in it i al l y  to 

be g r eate r than un i ty . To some extent , th i s  may r e flec t  othe r f actor s 

s uch as the incr eased l i be ral isat ion of t r ade f lows in r ecent ye ar s .  

Fo l low i ng Beenstock and Warbur ton (1983 ) , the r a t io of  wo r ld manu factur ing 

t r ade to outpu t  (SPEC ) was inc l uded as a sepa r ate var i abl e ,  although a 

s imple exponent ial  t ime tr end seemed to f i t  the d a t a  almos t  as c lose l y  with 

l i t t le ch ange in the e s t imated par amete r s .  The inclu s i on o f  an add i t ional 

var i able , be it SPEC or a t ime t r end ,  in an at tempt to capt u r e  such inc r eased 

r e a l  inte r nat iona l " openne ss" r e su l ted in long-r un homogene i t y  be ing accepted 

by the data. The u se of  the t r end var i able led to an unamb iguou s impr ovement 

in the goodnes s of f i t , but the extent to wh ich such a me asure r e flects 

acc u r a t e ly the r educt ion in g loba l  protect ion ( fo r  example)  ove r the data 

pe r iod is unce r t a i n .  SPEC i s  plot ted as C h a r t  1 .  

The long-r un r el a t ive pr ice elas t ic i ty i s  -0 . 37 ,  w i t h  a me an lag of 6 . 1  qua r t e r s  

(the cumu l a t ive r e sponse i s  shown i n  Cha r t  2) . 

For the impo r t  volume equat ion ,  no s a t i s f acto r y  d i r ect me asu r e  of  the vol ume 

o f  UK demand fo r manu fac t u r e s  i s  ava i l able. A sales of  manu fac t u r e s  se r ies  

i s  pu b l i shed by the CSO (1) , but  int r a- indu s t r y  t r ansact ions a r e  double 

counted and no co r r e spond ing pr i ce de f lator is ava i l able . An ind i r ect 

appr oach i s  needed: manu fac t u r ing value added i s  known , and input-output 

dat a can be used to gross up the se r i es  to incl ude total non-manu fac t u r ed 

inputs to the manu fac t u r ing sector (2) . 

measu r e  o f  UK demand . 

Impo r t s  c an then be added to g i ve a 

I n  keeping w i th previous B ank r esearch , a g r oss mar ke t  for manu f ac t u r e s  net 

o f  d i r ec t  intr a-sector dupl icat ion (MAND) was d e f ined as: 

(1 ) B u s ine s s  Mon i to r  PQ 1002 . 

(2) I f  impo r t s  a r e  to be added to domes t i c  output to form a s ing le mar ket for 
manu fac t u r e s ,  i t  may be des i r able to value both se r i es on a cons i s tent b as i s .  
Impo r t s  a r e  me asur ed g r os s , and i n  the absence o f  inpu t-ou tpu t  data for the 
r e s t  of the wo r ld it is  e as ie r  to g r os s-up dome s t ic ne t output th an to 
at tempt to obt a in the ne t equ i valent of manu fac t u r ed impor t s . 
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Chart 1 

Ratio of World manufacturing trade to output 
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MAND = (a) Inpu t s  o f  domest ic non-man uf ac t u r e s  to man u f ac t u r i ng sec tor , p l us 

(b) I npu t s  o f  impor te d non-man uf ac t u r e s  to man u f act u r i ng sector , p l us 

(c) I npu t s  o f  i mpor ted manuf ac tu r e s  to man u f act u r i ng sector , p l us 

(d ) Value added i n  domes t i c  man u f ac tu r i ng ,  plus 

(e ) Impor t s  of manufactures to f in a l  deman d ,  plus 

( f )  I npu t s  o f  impor te d m anuf ac t u r e s  to non-man u f actu r i ng sector. 

(a) to (d ) sum to tot a l  domes t i c  output (net of d i r ec t  i n t r a-sec tor 

t r ansac t ions ) , wh i le (c ) plus (e) and (f ) equ al total manu factu red i mpor ts. 

The agg r e g at e  MAND (1) is i n t ended to app rox imat e  a total f low of  man uf ac tu res 

to UK f i nal expend i t u re and i n t er med iate non-man u f act u r i ng demand at a g i ven 

t i me :  i t  i s  assumed that th i s  ex  post supply r e f lects an ex ante demand for 

manu f ac t u r e s  wh ich may be met e ither f rom domes t i c output or f rom impor ts. 

Quar te r l y  d at a  i s  av a i l abl e for (d) and (c + e + f ) , domes t ic value added 

and tot a l  man u factu red impor ts r e spec t i ve l y ,  and MAND is const r ucted 

assum ing a con st an t  r at io of non-m an u f actu r i ng i npu ts to dome s t i c  v a l ue 

add ed ,  y: 

MAND (1 + y) d + (c + e + f )  

(a+b) 
d 

The method o f  cons t r uc t i on avoi d s  the double-count i ng of  i nput s  o f  

man u fac tu red i mpor ts impl i c i t  i n  a s imple add i t ion of  dome s t i c  outpu t an d 

t o t a l  m an u f ac t u r ed i mpor t s. The absor pt ion r a t io for non-manufactu res , y, 
w i ll be d e t e r m i ned largely by pre vai l ing aver age technology and 

produc t i v i t y. 

( 1 ) Th i s  approach to the con s t r uct i on of  an  agg r e g at e  demand for man uf ac tu res 
fol lows ear l i e r  wor k by A R Th r e adgold and C B Wr ight at the Ban k. A 
det a i led account o f  the conceptu a l  d i f f i cu l t ies i nvolved i n  def i n i ng a tot a l  
mar ket for manu f act u r e s  c a n  b e  f ound H B r eden kamp , "Measu r i ng Impor t 

Penet r a t i on" , H M T r e as u r y  (m imeo) . 
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Us ing 1974 input-ou tput data (1) , calcu lat ion of  y pr oceeded as fol lows: 

£ m i l l ion 1974 

Total inputs to dome s t i c  manu factur ing (2) 

O f  wh ich: Intr a-sector tr ans act ions 

y 

Inputs of impor ted manu factures 

Inputs of impor ted non-manufactures 

Inpu ts of  dome s t ic non-manufactures 

Prof i t s  

Wages 

(Taxes less subs idies 

0 . 7  + 11 . 1  
3 . 2  + 15 . 7  

0 . 62 

57 . 2  

18 . 9  

6 . 7  

0 . 7  

11 . 1 

3 . 2  

15 . 7  

0 . 7) 

A UK demand for manu fact ures , MA NO , was the r e fore prox i ed as ( 3): 

MANO 1 . 62 (MPRO - MPRX ) + MGMA 

MPRO = Tot a l  manu factur ing value added 

MPRX = Value added in the food , dr ink , tobacco and pe t r o leum produc t s  

manu factur ing industr ies  

MGMA = Tot al manu fac t u r ed impor ts 

The e s t imated long- r un elas t ic ity with respec t to demand was consi stent ly g r e ater  

than un i t y ,  even after  the inc lus ion of tr end var i able ( s ) int ended to captu r e  

the g r owing integ r at ion o f  wor ld mar ket s . An equat ion w i t h  an exponent i a l t ime 

tr end and a l inear Almon restr ict ion on lagged re lat ive pr ices was found to h ave 

plau s i b le prope r t ies and f i t ted the data we l l. 

( 1 )  D a t a  relat ing to 1979 i s  to be publ i shed later th i s  ye ar . 

( 2) Sou r ce: Bu s iness Mon itor PA 1004 . Manu factur ing sector h e r e  d e f ined as  
rows 24-91 , i e  ne t of food , d r ink , tobacco and pe troleum product s ind us t r i e s . 

(3) The u se of MAND in an equat ion for manu fac t u r ed impo r t  volume s might appea r  
problema t i c ,  s ince MGMA appear s on both s ides of  t h e  equat ion. However , 
the u se of  an instr umental var i ables package y i e lded est imated coe f f ic i en t s  

wh ich we r e  only ma rg inally d i f fe r ent t o  those obt a ined u s ing OLS . 
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The r e  was no ev idence of a shor t te rm ove r shoot ing of impo r t  volumes in  

re sponse to a change in MAND, pos s i bly because the i n i t ial surge in buf fer 

impo r t s  of  c ap i tal and consumer good s is  ind i s t ingui shable fr om a subse quent 

subs t i tut ion w i th in the total manufactur ing category towa rds impo r t s  o f  

i n t e rmed i a te good s wh ich complement inc r e as i ng domes t i c  product ion . 

b
1 

= -

b
2 

-

3 
� b 

i=l 

- 6.19 6 + 0 . 29 0  In MGMA 
1 

+ 1 . 178 ln MAND
t 

+ 0 . 009 TIME 
(8.6 ) (4 . 3 )  t-

(10 . 5 ) (8 . 3 ) 

3 
+ � b. ln (UMGM . (1 + TAR) /P IMO)  . 

i =l 
1 t-1 

0.075 b
3 

= - 0 . 226 

O. 151 

- 0.4 52 (7.2 ) 

SEE 0 . 0278 
-2 

0 . 9 95 = R = 1967 ( I )  - 1981 (IV)  

LM test for r e s idual autocor r e l at ion: 
2 

X
(5 ) 

= 6 . 6  

The manufactur ed impo r t  un i t  value index i s  compi l ed on a tar i f f-exc lus ive 

bas i s ,  and i n  or d e r  to r e f lec t sel l i ng pr ices , i t  has been mult ipl ied by (1 

+ TAR) . The UVI for manufactured impo r t s  and domes t ic wholesale pr ices are  both 

me asur ed exc lus ive of VAT , al though it  is  lev ied on goods in both categor ies: 

i t  i s  as sumed that changes in VAT do not af fect r e l a t ive impo r t  pr ices . 

The long- r un elast i c i ty of  manufactured impo r t  volume s wi th r espect to 

r e l a t ive pr ices i s  -0 . 64 ,  w i th a mean lag of 2 . 8  qua r t e r s  (the cumulat i ve 

r e sponse i s  shown i n  Char t 2) . The pr ice el a s t i c i ty i s  greater than that 

for expor t s ,  but r e l a t ive impor t pr ices typ i c a l ly vary by a lesser  amount 

(Char t 3 ) . The long- r un d emand e l as t ic i ty for impo r t s  i s  1 . 66 ,  w i th a 

mean l ag of  0 . 3  quar te r s .  The t ime t r e nd con t r ibutes r oughl y  5% pe r annum: 

the comb i n a t ion of the h igh demand e l as t ic i ty and the t r e nd e f fect r e f lec t 

the rapid growth i n  impo r t  pene t r at ion ove r  the est imat ion pe r iod as a 

whol e .  The i nclus ion of the t r end aga i n  r e sults in  an un ambi guous impr ovemen t  

in  t h e  good n e s s  of  f i t ,  but g iven t h e  coll i near i t y  of  MAND and TIME over 

mos t  o f  the e s t imat ion pe r iod an interpr e t at ion of the latter  var i able's 

con t r ibut ion to MGMA growth as r e f lec t i ng solely a reduct ion in  non- tar i f f  

pr otec t ion , and/or a n  increas ed var i e t y  o f  goods ava i l able for consumpt ion 

(Bar ke r ,  1970 ) i s  pe r h aps best advanced w i th caut ion . 
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Track i ng Performance and S truc tural S t ab i l i ty 

Pr ice compe t i t iveness and marg ins 

C h art 3 i l lu strate s recent movements i n  export and import pr ice compe t i t i veness 

(UXGM/WP IM . ERUK; UMGM (l+TAR) /P IMO) : an  increase in export and import pr i�e 

compe t i t iveness represents a de ter iorat ion for UK and overse as exporters 

re spec t ive l y . The UK's pr ice compe t i t iveness temporar ily improved dur i ng 

1976 , f o l low i ng the deprec i a t ion of the nom i nal exch ange rate . From 1977 

unt i l  the f i r s t  quarter o f  198 1 ,  there was a steady deteriorat ion . Duri ng 

198 1 ,  the s t er l i ng e f fect ive exchange ra te (£ERI ) depreci ated by 12% ; the 

UK's export and import pr ice compe t i t iveness improved by 10% and 6% 

re spec t ive ly . Be tween 1982 Q3 and 1983 Q 1, the £ERI fell by 12% , export 

pr ice compe t i t i veness improved by 1 1% .  Import pr ice compe t i t iveness 

improved by only 4% over th i s  period , much o f  the fal l  i n  the exch ange rate 

appare n t l y  be i ng absorbed in importers' marg i n s . 

I t  i s  use fu l  to de f i ne " e f fect i ve "  price compe t i t i veness as the we i gh ted 

average of current and past movement s  in pr ice compe t i t iveness embod ied i n  

the equ a t ions pre se n t ed above , s i nce chang e s  i n  pr ice compe t i t ive ness feed 

through to volume s wi th a l ag . On these est imates , t he adverse impac t o f  

the rec e n t  los s o f  compe t i t i veness reached i ts pe ak i n  the four th quarter o f  

198 1  for impor t s ,  and i n  the th i rd quarter of  1982 for export s .  

To the ext e n t  that a l l  pr ices are se t as a mark up on un i t  cos t s  mod i f ied by 

compe t i tors ' pr ice s ,  i t  i s  poss ible to der i ve reduced form pr ice equat i ons 

in wh ich trade pr ice s depend on u n i t  cos t s  at home and abroad (the pr ice 

terms h av i ng been subs t i t u ted out ) . A fort ior i , t here i s  a reduced form 

re l a t ionsh ip betwe en re l a t i ve export and import pr ice s and re lat i ve u n i t  

cos t s: r e l a t i ve un i t  cos t s  may t h ere fore be a useful summary i nd icator of  

overal l  manu factur i ng compe t i t i venes s . Cos t  compe t i t ivenes s (relat i ve u n i t  

cos t s )  tends t o  vary more than pr i ce compe t i t i veness because compan i e s  

absorb some of  t h e  moveme nt i n  the ir prof i t  marg i ns (see Chart 4 ) .  

Re l a t i ve un i t  labour cos t s  tend to v ary even more th an re lat ive un i t  cos t s  

[COST/WOST . ERUK] becau se a law o f  o n e  pr ice ho ld s more closely i n  market s  

for n o n  labour i nputs t h a n  i n  l abour marke ts . 
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The e s t imated pr ice equat ions can be expre ssed as a mark up of (expor t and 

import)  pr ices over (domest ic and overseas)  un i t  cos t s  (UXGM/COST, WMGM/WOST . ERUK ) . 

Chart 5 depicts the ac tual mark up on manufactured export and import u n i t  

cos t s  from 1975 t o  1983 Q1 . Movements in th i s  me asure of  the prof i t  marg i n  

to co i nc i de w i th the rather more qual i t a t ive evidence suppl ied by CBI 

surveys . The equat ions were e s t i mated up to the end of  1981 , and the 

w i th i n- s ample f i tted values of the equat ions are shown by the dashed 

l i nes, the d i f ference be ing the dynamic res idual (1) . Af ter 1981 , i t  is 

poss ible to compare the out-of-sample (dynam i c )  forecasts of  the equa t ions 

and the ex pos t  ou tcome . 

Fol lowi ng the deprec iat ion in 19 76 , overseas compe t i tors' pr ices, expre ssed 

i n  ster l i ng, rose sharply re lat ive to UK exporters' u n i t  cos ts, allowi ng a 

subs tant ial w i de n i ng of UK exporters' marg i ns. Th is i ncrease was more than 

o f f se t  by the drama t i c  loss of  compe t i t i veness between 19 79 and the f irst 

quarter of 1981 , though more recent favourable movements i n  overseas compe t i tors' 

pr ices re lat ive to dome s t ic cost s  (both expre ssed in ster l i ng terms) have 

al lowed some rebu i l d i ng of marg ins to occur . 

Import marg i ns appear to fol low a broad ly s im i l ar, but inverted, pa t t ern 

over much of the peri od: marg i ns were squeezed dur i ng 1976 and then i ncre ased 

dramat ically be tween 19 77 and 1980 , re flect i ng an i ncrease i n  compe t i ng 

dome s t ic pr ices re lat ive to overse as un i t  cos t s  (both expressed i n  sterl i ng 

terms ) • Dur i ng 1981 , and more recent ly, the mark up on import s  has been 

squeezed as the exch ange rate has deprec i ated : to a large extent, the 

e s t imated equat ion has fai led to capture the re su l t an t  we akness of import 

pr ices over the period . The mean dynamic res idual for import pr ices i s  

-3 . 0% over t h e  forecast period, compared w i th a n  average (absolute)  error o f  

1 . 0% for t h e  per iod 1975-1982 Q 4  a s  a whole . The average forecast error 

for export pr ices i s  -2 . 0% ,  compared w i th an average (absolute)  error of 

0. 7% over the longer period . 

M arke t  shares and trade volumes 

C h art 6 i l l u s trat es recent chang es i n  constant-pr ice UK marke t shares at home 

and abroad, toge ther wi th the paths sugge s ted by the est imated vo lume equ a t ions 

on the as sump t i on of constant (19 75 ) price compe t i t iveness . Desp i t e  the 

f avourable trend ident i f ied in the est imated export volume equa t ion, i t  can 

(1)  The dynamic res iduals are obt a i ned by us i ng pred i cted values rather than 
ac tual value s of the lagged depe ndent var i able . 
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be seen that the share of UK manu fac tured export s in we igh ted tot al world 

trade in manu factures has con t i nued to fall in rece nt years, augmented s i nce 

1979 by worsened price compe t i t i vene ss. The loss in market share at home 

has been more dramat ic, w i th import pene trat ion r i s i ng by some 70% between 

1975 and 1982 . 

The dynamic performance of the vol ume equa t i on s is i l lu strated i n  Chart 7 .  

I n  order to obt a i n  comparable dynam ic re s iduals for export s and imports, i t  

was necessary to est ima te a l i nking equ at ion re lat i ng the proxy for tot a l  

demand for manu fac tures, MAND, t o  the compone nts of f i na l  expend i ture and 

the re al pr ice of manu factures . Predicted va lues of  MAND were then u sed 

in a dynamic s imul at ion for import volume s .  

Trade vo l ume s are l ikely to be part icularly sens i t ive to change s i n  the 

leve l s  of stocks held by d i s tr i butors and producers, and i n  e s t imat i ng the 

l i nk i ng equat ion, total stockbu i ld ing (6 ln K I lT)  and re s idual f inal expend i t ure 

(C IGX )  were i ncluded as separate var i ables . A " re al" pr ice for manu f act ured 

goods (PMF)  was cons tructed as a base-we igh ted arithme t i c average of the 

UVls for import pr ices and domestic output d i v ided by the de fl ator for 

total f i nal  expend i ture: 

ln MAND
t 

- 0 . 420 + 0 . 577 ln MAND
t_1 

+ 1.935 6 ln K I lT + 0 . 948 l n  C IGX 
(5 . 7) (7 . 9 )  (7 . 1) 

t 
(6 . 5) 

t 

- 0 . 525 ln C I GX
t_1 

- 0 . 235 ln PMF
t_2 

(3 . 4) (1 . 7 )  

SEE = 0 . 0179 
-2 
R = 0 . 973 1 967 ( I ) - 1 9 8 1 ( IV)  

LM test for res idual autocorre lat ion: 
2 

X
(5} 

= 4 . 6  

The re strict ion that the long-run elas t i c i ty o f  MAND w i th respec t to tot al  

f i nal  expend i t ure s (exclud i ng s tockbu i ld i ng ) be  un i ty was accepted by the 

dat a . The long-run coe f f ic ient on the real pr ice of  manu f ac t ures i s  0 . 56, t h e  

impact coe f f i c i en t  be i ng marg inally s ig n i f icant a t  t h e  90% con f i de nce leve l . 

Out-of- sample dyn am i c  forecasts of trade volume s for the peri od  1982 Q1 to 

Q4 can be compared w i th the out t urn . The import vo lume equat i on shows a 

tendency to overpred ict, w i th an average dynamic re sidual of  -4 . 9% i n  1982, 

wh i le the equat ion for export vo lumes underpred icts, the average dynam ic 

error be i ng 4 . 3% .  The forecast errors compare w i th dyn am i c  average (abso l u t e )  

errors for t h e  per iod 1975-1982 of 3 . 4% for import s and 2 . 0% for expor t s .  
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S t r uct ur al stabi l i ty 

The pr ice and volume equat ions we r e  tes ted for stab i l i t y  by spl i t t i ng the 

e s t imat ion pe r iod i nto two equal sub-pe r iods at 1974 Q3 . 

summar i sed i n  Table 1 .  

The r e su l t s  ar e 

Wh i l e  three of the fou r equat ions pass the Chow test for par ame ter  s t abi l i ty, 

i n  seve r al i ns tances the var ious fu ll-sample est imated elast ic i t ie s  l i e 

ou t s ide the r ange of  the sub- s ample est imates, sugge st i ng that i nd iv idual 

parame t e r s  ar e poor ly determined ove r t ime . To some extent, such i nde t e r m i nacy 

m i r ror s the resu l t s  of prev ious Bank r esear ch in th i s  area, and is in l i ne 

w i th the r e su l t s  repor ted for expor t volume s in Brooks ( 1981) . 

As the i nteg r at ion of wor ld mar kets has incr eased, we migh t h ave expec ted 

the impo r t ance acco rded to compe t i ng dome st ic pr ices by ove r seas suppl i e r s 

to have fal len . Subj ect to the qua l i f icat ion above, for UK impor t e r s  th i s  

does not appe ar to have occur r ed, with UK producer pr ices g row i ng i n  

s ig n i f ic ance as a det ermi nant o f  impo r t  pr ices and some ev idence of  an 

i ncr eased sen s i t i v i ty of impo r t  volume s to changes i n  r e lat ive pr ices . To 

some extent th is may be expla i ned by an i ncr eased produc t homogene i ty w i th i n 

i nd iv idual ma rke ts lead i ng to greater compl i ance w i t h  a law-of-one-pr ice: 

th i s  wou ld of fset th e i n f luence of g r owing market pe ne t r at ion . 
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TABLE 1 :  Stab i l i ty o f  the e s t imated coefficients 

All variables are in logs . The data set is split at 1 9 7 4  ( I l l )  : P l  = 1967 ( I )  - 1 9 7 4  ( 11 ) ·  , 
P 2 = 1 9 7 4  ( I l l )  - 1981 ( IV )  • The F - s ta t istic refers to the Chow test for parameter stab i l i ty 

Dependent variable I ndependent variables Coefficients ( t )  Long-run e l a sticities 

Full samp l e  P l  P 2  Ful l sample P l  P 2 

UXGM CNST -0 . 78 0 . 07 - 1 . 00  
( 3 . 5 )  (0 . 2 ) ( 3 . 6 )  

UXGM t_ l 0 . 62 0 . 3 9 0 . 60 
( 1 5 . 4 )  ( 3 . 6 ) ( 9 . 8 ) 

WP I M . ERUKt 0 . 1 2 0 . 2 1 0 . 12 0 . 3 2 0 . 34 0 . 30 
( 6 . 8 )  ( 3 . 7 ) ( 4 . 4 ) 

COST t_ l 0 . 2 7 0 . 3 4 0 . 29 0 . 7 1 0 . 56 0 . 7 3  
( 6 . 2 )  ( 3 . 8 ) ( 5 . 2 )  

F 2 . 22 PODt_ l 0 . 1 7 0 . 04 0 . 2 1  0 . 4 5 0 . 07 0 . 5 3 
( 3 . 4 )  (0 . 4 )  ( 3 . 9 ) 

Residual sum of squares 0 . 005909 0 . 00 3 1 3 1  0 . 00 1 703 

( FO . 95 2 . 4 1) - 2  0 . 9996 0 . 99 4 8  0 . 9991 5 , 50 R 

UMGM CNST 0 . 02 -0 .02 0 . 02 
( 3 . 4 ) ( 1 . 9 )  ( 2 . 7 )  

UMGMt_l 0 . 5 1 0 . 36 0 . 4 5 
( 9 . 8) ( 3 . 3 ) ( 6 . 5 ) 

F = 1 . 90 PIMOt_ l 0 . 10 0 . 10 0 . 1 1  0 . 20 0 . 16 0 . 20 
( 1 1 . 3 )  ( 1 . 1 )  ( 4 . 0 )  

(FO . 9 5 2 . 57 )  WOST . ERUKt 0 . 39 0 . 4 7  0 . 4 3  0 . 80 0 . 7 3 0 . 7 8  
t, , 5 1  ( 1 2 . 5 ) ( 7 . 4 ) ( 8 . 8 )  

Residual sum of squares 0 . 0 1 1 607 0 . 005916 0 . 004 1 8 3  

R 2 0 . 9992 0 . 99 2 5  0 . 9970 

XGMA CNST 3 . 7 1 5 . 5  4 . 1  
( 6 . 1 )  ( 3 . 6 )  ( 4 . 6 )  

F 1 . 2 1 XGMA t_ 1 0 . 30 0 . 10 0 . 3 2 
( 2 . 8 )  (0 . 5 )  ( 2 . 4 ) 

TWIPt 0 . 70 0 . 90 0 . 68 1 . 00 1 . 00  1 . 00 
( 6 . 5 )  ( 4 . 9 )  ( 5 . 0 )  

( 
0 . 9 5  2 . 4 1 )  XCOMP!6 -0 . 26 -0 . 50 -0 . 3 7 -0 . 3 7 -0 . 56 -0 . 54 

F 5 , 50 ( 4 . 3 ) ( 1 . 9 )  ( 3 . 1 )  

SPEC 0 . 1 8  0 . 08 0 . 4 1 0 . 26 0 . 09 0 . 60 
( 4 . 6 )  (0 . 9 )  ( 2 . 0 )  

Res idual sum of squares 0 . 03 1 1 39 0 . 01 7 1 1 7  0 . 010653 
-2 0 . 9852 0 . 9667 0 . 8526 R 

MGMA CNST -6 . 20 -2 . 4 5  - 7 . 7 2  
( 8 . 6 )  ( 1 . 7 )  ( 7 . 4 ) 

MGMAt_ l 0 . 29 0 . 59 0 . 1 8  
( 4 . 3 )  ( 4 . 5 )  ( 2 . 3 5 )  

F 2 . 59 MAND{ 1 . 18 0 . 5 5 1 . 4 3  1 . 66 1 . 3 4 1 .  74 
( 10 . 5 )  ( 2 . 7 ) ( 1 0 . 0 )  

MCOMP!6 -0 . 4 5 -0 . 30 -0 . 68 -0 . 6 3 -0 . 7 3 -0 . 8 3 
( 7 . 2 )  ( 3 . 2 )  ( 4 . 3 )  

( 0 . 9 5 2 . 4 1 )  TIME 0 . 01 0 . 01 0 . 01 . 6% pa 10% pa 5% pa F5 , 50 ( 8 . 4 )  ( 8 . 4 )  ( 5 . 1 )  

Residual sum of squares 0 . 04 2 4 9 7  0 . 01 5 4 1 2  0 . 01 8 3 3 1  

R2 0 . 9948 0 . 99 1 3  0 . 9 788 

• Th� data period for UMGM starts in 1967 ( 1 1 )  
� The coefficients on XCOMP and MCOMP are the total coefficients o n  the respective lagged relative price terms 
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Summary and conc lusion: next s t ages i n  the re search programme 

The paper has sought to develop and est imate the parame ters of a model of  

the UK traded manu factures sector . The reported pr ice equat ions sho uld be 

seen as i ncorporat i ng the supply dec i s ion , wh i le the volume equat ions can be 

i nterpre ted d irec tly as demand schedu les . 

Several re f i nements to the bas ic s tructural model may repay further s tud y .  

I t  may be worth inve s t igat ing , for example , the impl ic i t  beh av ioural equat ion 

for dome s t ic output embod ied i n  the equat ions for import vo lume s and the 

total demand for manu factures : g i ven pred ic ted demand and imports , home 

product ion is de term i ned as a res idua l ,  and the model thus al lows for the 

s imu l t aneous determ i nat ion of output and imports as a funct ion of 

compe t i t iveness , total market s i ze and a trend . The par t i al ad j us tment 

prof i le for the response of  import volumes to a change in demand may prove 

to re sult in a short-run overshoot ing of dome s t ic s upply ,  wh ich may be 

thought implaus ible . Pos s i ble solut ions might i nvo lve the inclus ion of  

lagged dome s t i c  ou tput in the general form for import vo lume s ,  or the 

e s t imat ion of  two separate equat ions re lat i ng the f i nal expend i ture categor i e s  

d irectly t o  imports and output , with a total demand for manu factures then 

obt a i ned as the res u l t an t  aggregate . 

I t  may also be worthwh i le re-est imat ing the equat ions u s i ng the more rec e n t  

data for 1982 (and early 1983 i n  some instance s )  i n  a n  at tempt t o  improve 

tracking performance over the recess ion . To the extent that the poor 

per formance of the import vol ume equat ion has bee n corre lated w i th the stock 

cyc le ,  t here is a further arg ument for pay i ng closer at tent ion to the l i nks 

be tween ex ante nation al i ncome and ex pos t  demand for manu f ac t ures . I n  

the case o f  import pr ices , fut ure research may i nvolve t h e  con s truct ion o f  

more accurate prox ies for suppl iers ' non-labour i nput cos t s ,  u s i ng 

appropr i ate ly-we igh ted i nd ices o f  industrial  mater ial pr ices for each country . 

The i nclus ion of trend e f fec t s  in the trade volume equat ions may c ause 

problems whe n  u s i ng the mode l est imated above for forec as t i ng purpose s .  In 

add i t ion to the need for proj ec t ions of the usual exogenous var i able s ,  an 

exp l ic i t  j udgement concern i ng the l ikel ihood of con t i nued trade l i beral isat ion 

become s nece ssary . To the extent that overseas prot ect ion ( for example ) 

has i ncreased in recent ye ars ( 1 ) , i t  may be thought des irable to re s tr a i n  

t h e  trend growth o f  export vol umes . 

( 1) See , for example ,  t he topic d i scus sed at the 1983 I n ternat ional Econom ic s S tudy 

Group conference : "Protect ion i s t  thre at s to the Mu l t i l a teral Trad ing System - . 
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The prope r t ies of the model p r e se n ted above ar e d i f f icult  to analyse in  the 

absence of fu l l  mac roeconom ic s imulat ion : none the less, an  imp r e s s ion of  the 

l ike ly sens i t iv i ty of the est imated (OTS) manu f ac t u r ing bal ance to movement 

in the nom i n a l  exchange r ate (for example ) can be g a i ned by focuss ing on 

each equat ion in  tur n and con s ider i ng the l ike ly d i r ec t ion of potent i a l  

feed back e f fec t s. Tak i ng t h e  impor t pr ice equat ion f i r s t ,  a ma i n t a i ned 

step 10% i nc r e ase in  ove r se as pr ices and cos t s  ( i n  ster l i ng terms)  wi ll,  in 

the long r un, r e sult in  a 7 . 9% incr ease in  the ste r l i ng pr ice of  manufac t u r ed 

impo r t s  as me asu r ed by the UV I : the assoc i ated de f lato r  wi l l  increase by 

roughly 7 . 4% (see Annex 1 ) . Howeve r ,  t h i s  neg lec t s  the l ike l i hood o f  a 

f u r the r r i se in  impo r t  pr ices i nd uced by h igher  compe t i ng domes t i c  pr ices . 

Desp i te the r e s u l t s  r e po r ted i n  Cout ts, God ley and No rdhaus (1978) it  seems 

u n l ike l y  that dome s t ic prod uce r s  w i l l  not take advantage of  the increase i n  

compe t i ng impo r t  pr ices t o  r a i se the i r  own p r ices, and depe nd i ng o n  the 

extent to wh ich th is  occur s (and the ex tent to wh ich h igher pr ices o f  

impo r ted cons ume r good s se r ve d i r ec t l y  t o  increase wage cos t s )  the inc r e ase 

i n  s te r l i ng impo r t  pr ice s will  exceed that impl ied by the coe f f ic i ent on 

ove r seas cos t s  cons ide r ed i n  isolat ion . The long- r u n  change in  impor t pr ice 

compe t i t iveness w i l l  be less than 7 . 9%, s i nce the i nduced ch ange in  the domes t i c  

pr ice level w i l l  a f fect n ume r ator and denom inator t o  a d i f fe r en t  exten t :  impo r t  

vol ume s w i l l  (ho ld i ng demand con stant)  the r e fo r e  f a l l  by less than 5 . 1% 

(7 . 9% x 0 . 64) . The value of  impor ted manu fac t u r es wi l l  r i se, by at least 1 . 9% .  

Expo r t pr ices wi l l  r i se by 3 . 2% i n  d i r ect r e sponse to the ma i n t a i ned i ncr e ase of  10% 

in compe t i ng ove r seas pr ices, (the relevant d e f l ator is l i kely to r i se by 

some 2 . 9% )  and wi l l  be fur the r augmented by any i nc r e ase in dome s t ic pr ices 

and wage cos t s  induced by mor e  expe n s ive impor ted and dome s t ical ly-prod uced 

con sume r good s .  Expo r t  pr ice compet i t iveness w i l l  the r e fo r e  impr ove by 

less  than 6 . 2% (1 . 032/1 . 100 ) , and e xpor t volumes by less th an 2 . 3% (6 . 2% x 0 . 37) . 

The incr e ased volume of  expor t s  w i l l  i n  t u r n  i nc r ease f i nal expe nd i t u r e s  and 

the tot a l  demand fo r manu f ac t u res; the assoc i ated r educt ion in exces s  

capac i ty (tog e th e r  w i th any Ph i ll ips-cu rve e f fect )  wi l l  se rve to s t r engthen 

expo r t pr ices (and dome s t ic pr ices in gene r al ) , cau s i ng a fur the r eros ion of 

the in i t i al g a i n  to compe t i t iveness .  The subsequen t  i nduced i nc r e ase in 

impo r t  vol ume s w i l l  f u r ther  d im in i sh the in i t i al impr ovement in r e l at ive 

t r ade vol ume, t hough to a l e s s er extent as the incr ease i n  expo r t  volumes i s  

o f f s e t  by wor se ned compe t i t ivenes s . The long- r un elast i c i ty o f  cur r e n t-pr ice 

expo r t s  w i t h  r e spec t  to increased s te r l ing ove r seas pr ice s r ema i n s  pos i t ive, 

but it seems l ike l y  that the u namb iguous impr ovemen t  in the manufac t u r e s  
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account (1 ) impl ied by the equat ions considered i n  i solat ion w i l l  be rap i d l y  

eroded by subsequent developments el sewhere in the economy . I t  i s  perhaps 

worth not i ng that the model suggests th at any long - term bene f i t s resu l t i ng 

from deprec i at ion are l ike ly to re f lect favourable movements in expor t 

pr ices rather than increased export volume s ,  w i th correspond i ng impl icat ions 

for output and employment . 

As noted at Sect ion 2 above , an al ternat i ve approach to the e s t imat ion o f  

s tructural equat ions wou ld be to spec i fy reduced forms for pr ices and 

vol umes , re lat i ng e ach dependent var i able to me asure s of produc t ion cost s ,  

exce ss capac i ty , compe t i ng pr ices and potent i a l  demand . It  i s  hoped that a 

second Techn ical Paper w i l l  report the re sults of  s imulat ing bo th structural 

and reduced forms on the Bank ' s short- term macroeconom ic model: if the 

s tructure i s  correctly spec i f ied,  the overal l  s imulat ion propert ies in both 

approaches w i l l  be ident ical, prov iding a useful check on the val i d i t y  o f  

the res u l t s  reported above . 

(1) S t ar t i ng from a pos i t ion of trade balance . 



30 

Annex 1 

UVI-AVI l i nk i ng equat ions 

The behav ioural pr ice equat ion s pred ict u n i t  value i nd ices (1975 base 

we ighted)  • In order to s imulate a curre n t-pr ice trade bal ance , l i nk i ng 

equat ion s are needed to pred i c t  d e f lators wh ich can be used subseque ntly to 

tran s late pred icted vo lumes into v al ues . Although these UVI/AVI l i nking 

equat ions are perhaps o f  l i t t le intr i ns i c i n tere s t , t hey may be of some 

import ance in as se s s i ng t he s imu lat ion propert i e s  of a g iven model . 

As long as  pr ice s w i th i n  the re levant trade category do not grow u n i formly ,  

the AVI w i l l  grow les s rapidly t h an the correspond i ng UVI ,  reflect i ng 

subs t i t u t ion toward s those good s whose pr ices are ri s i ng less  rapidly ( see 

Chart 8 ) .  A t  the macro level , changes i n  pr ice compe t i t iveness have been 

found to h ave l i t t l e  immed i ate e f fect on trade volume s ,  and the curren t  

value of  trade tends t o  i ncre ase i n  proport ion t o  a n  i ncrease i n  trade 

pr ices. I n  the longer term , however , the adverse accoun t i ng impact o f  

(say) i ncre ased import pr ices i s  o f f set , t o  a n  exten t ,  by a favourable 

movemen t  in import vol ume s in re sponse to the improveme nt in compe t i t iveness . 

Th i s  J-curve e f fect may be m irrored i n  a sense at a m icro level i n  the 

Laspeyre s/P a asche i ndex d ivergence . 

Subj ect to the assumpt ion of  a range of pr ice i ncreases underlying a g iven 

change in the aggregate u n i t  value i ndex , then , and w i th the qual i f icat ion 

that subs t i tu t ion i n  demand can re s u l t  in movement i n  the defl ator w i th no 

corre spond i ng change i n  the UVI (1) , the J-curve e f fect impl ies th at the 

i n i t i a l  impact on the AVI of a change in the UVI dec l i nes monoton ically to 

some long run (cumu l a t ive)  response as buyers become f u l ly accus tomed to the 

new set of relat ive pr ice s . 

The pre ferred equat ions were chosen on the ground s  that they appear to f i t  the 

data wel l ,  t hey do not s u f fer from exce s s i ve re s idual au tocorre lat ion , and the 

c umu l a t i ve response s to s t ep changes in the UV I s  are plaus i ble in terms of the 

hypothes i s  ske tched above. 

(1) A pos s i b i l i ty wh ich is con f i ned to the d i s turbance term i n  the est imated 
equ a t ions . 
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ln PXGM = - 0 . 005 + 0 . 959 ln UXGi - 0 . 594 ln UXGM 
t t t-l 

(1 . 7 )  (13 . 8 )  (4 . 5 )  

+ 0 . 617 l n  PXGM 
1 

(5 . 1 ) 
t-

-2 
0 . 9996 1971 R = (I )  - 1981 (IV) 

LM test  fo r r e s idual autocor r e l at ion: 
2 

X 
(5) 

6 .  1 

ln PMGi
t 

- 0 . 007 + 0 . 998 ln UMGi
t 

- 0 . 4 33 ln UMGi 
1 

- 0 . 395 l n  UMGi 
2 

(2 . 3 )  (17 . 6) (2 . 6) 
t-

(2 . 6 ) 
t-

+ 0 . 4 17 ln PMGi 
1 

+ 0 . 4 01 ln PMGi 
2 

(2 . 7 )  
t-

(2 . 6 ) 
t-

R?= 0 . 9996 1971 (I ) - 1981 (IV) 

LM t e s t  for r e s idual autoco r r e l at ion : 10 . 6  

I n  the case o f  the expo r t  def lator , the impac t coe f f ic ient of 0 . 959 on the 

u n i t  value i ndex f a l l s  by a negl ig ible amount to a long- run coe f fic i en t  o f  

0 . 954 wi th i n  e igh tee n months . The equat ion l inki ng the impo r t  AVI to i t s  

UVI d i splays a n  impac t coe f f ic ient of  almost un i t y  (0 . 998) , decl i n i ng 

monotonic a l ly to a long - r u n  coe f f ic ient of  0 . 939 after  mo re than f ive year s .  

I t  i s  not c lear why the speeds o f  adj ustmen t  should vary to such an ex tent . 
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ANNEX 1 1  

Ne s t ed t e s ts for select ion of  r es t r icted form equat ions 

XGMA 

N 60 

HM 

HF 

MGMA 

Con s tant ; two lagged dependen t  var i ables ; 
n i ne lagged r e l a t ive pr ice terms ; two 
lagged demand terms ; t r end var i ab le : 

Exc l u s ion of  second lagged dependent 
var i able , lagged demand and lags ze r o ,  
one , two and e igh t o n  r e l a t ive pr ice s :  

Re s tr ict io n  o f  long- r un elas t ic i ty of 
demand to u n i ty : 

L inear Almon pr of i le on lags th r e e  to 
seven of  r e l a t ive pr ice term ( end po i n t  
con s t r a i n t  at near end ) : 

N 60 

HM 

HF 

Con s tant ; two lagged dependen t  var i ab le s ;  
t h r e e  lagged demand t e r ms ;  n i ne lagged 
r e l a t ive pr ice terms ; t ime t rend : 

Exc lus ion o f  second lagged dependent 
var i able , lag s one and two of  demand , 
lag s  ze r o  and fou r to e i g h t  o f  
r e l a t i ve pr ices : 

L i near A lmon pr of i l e  on lags one to 
t h r e e  of  r e lat ive pr ices ( end po i n t  

con s t r a i nt at  near end) : 

RSS 

0 . 028075 

0 . 029252 

0 . 029255 

0 . 031139 

0 . 036562 

0 . 042391 

0 . 042497 

K 

15 

9 

8 

4 

16 

7 

5 

IJ.t te s t  for 
5th o r de r  r e s idual 
autocor r e lat ion 

2 
X 

(5)  

15 . 1 

6 . 9  

7 . 0  

9 . 5  

6 . 6  

6 . 5  

6. 6 
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UXGM 

N 60 

HM Constant; two lagged dependent var i ables; 
two lagged cos t  terms; two lagged 
compe t i ng pr ice terms; two lagged 
capac i ty ut i l i sat ion terms: 

Exclus ion of second lagged dependent 
var i able , lag zero of costs and lag 
one of compe t i ng pr ices: 

HF Exc lus ion of l ag one of capac i ty 
ut i l i sat ion 

UMGi 

N = 59 

HM 

HF 

Constant; two lagged dependent variables; 
two lagged cos t  terms; two lagged 
compe t i ng pr ice terms; two lagged 
capac i ty ut i l i sat ion terms (2SLS ) :  

Exc lus ion of  lag zero of compe t ing 
pr ices (OLS ) :  

Exclus ion of second lagged dependent 
var i able and capac i ty ut i l isat ion terms: 

Exclus ion of l ag one of cost term: 

RSS K 

0. 005657 9 

0 . 00590 1 6 

0 . 005909 5 

0. 0 1 1 1 29 9 

0 . 0 1 0654* 8 

0 . 0 1 1 708 5 

0 . 0 1 1 607 4 

IM test  for 
5th order re s i dual 
autocorre lat ion 

2 
X (5 ) 

4 . 4  

2. 8 

3. 1 

1 1  . 2  

9 . 4  

8 .  1 

6 . 6  

* The red uc t ion i n  the re s idual sum o f  squares desp i te the exclus ion o f  an  
explanatory var iable re f lects the loss of  e f fic iency i nvolved i n  us i ng 2SLS 

to est imate HM .  



3 4  

I ndex o f  var i ables· 

C IGX = Agg r eg a te non- s toc kbu i ld ing f i nal expe nd i t u r e  ( volume ) 

COST Dom e s t i c  u n i t  cost s ,  cos t  per u n i t  o f  outpu t  (£ m i l l ion) 

ECMM = To tal earn ing s in manufac t u r i ng (£ m i l l ion)  

ECMM/HMF E a r n ing s  pe r man-hour (£ m i l l ion)  

EER = S t e r l i ng e f fect ive exchange r a te (1975=100) 

ERUK = UK exch ange r ate ag a i n s t  US $ (1975=100) 

HMF = Actual ave r age hou r s  wor ked in  manu f actur i ng i nd u s t r y  

HMFT Total hou r s  wor ked in man u fac t u r ing i nd u s t r y  

K I IT = Total s tocks ( vo l ume) 

LEMF Employmen t  in manuf actu r i ng i nd u s t r y  

MAND Dome s t i c  demand for man ufac t u r e s  ( volume ) 

MB IP = Who lesale buying in  pr ice s ,  cos t pe r un i t  of  non- labour input ( 1975=100) 

MGMA = M anu fac t u r ed impor t vol umes 

MPRO = To tal net manufactu r i ng pr od uc t ion ( volume ) 

MPRO/HMFT P r oduc t iv i ty 

MPRO/LEMF = Labour product i v i t y ,  r e al out pu t  pe r  man-hour 

MPRX Ne t pr oduc t ion of  food , d r i n k ,  tobacco and pe t r oleum product 
indu s t r ies  ( volume)  

NORD = Dome s t ic cyc l ical var i at ions i n  product iv i ty 

NO RW Ove r se as cyc l ical v ar i at ions in  prod uc t i v i t y  

P IMO UK who lesale pr ices ( exc l ud i ng food , d r ink , tobacco and pe t r oleum 
produc t s )  

PFO$ Wor ld dol lar pr ice of o i l  

PMF Real pr ice of manufac t u r e s  

PM GM Pr ice de f l ator for impor t s  o f  manufac t ur ed goods , AVI 

POD C apac i ty ut i l i sat ion in UK 

POW C apac i ty ut i l i sat ion over seas 

PXGM P r ice d e f l ator for expo r t s  of manu fac t u r ed good s ,  AVI 

SPEC = Rat io of OECD manuf actu r i ng t r ade to output ( volume ) 

TAR Tar i f f  r ate 

T IME T ime t r end 

TW IP UK t r ade we ighted OECD i nd u s t r i al prod uc t ion (volume ) 

UMGM M anu fac t u r ed impo r t  pr ice , UV I 

UNME = UN commod i ty pr ice i nd ex for non- fe r rou s  metals 

UXGM = M an u f ac t u r ed expor t pr ice , UV I  

WP IM . E RUK Ove r seas wholesale p r ices in ster l i ng terms 

WOST . E RUK Ove r seas cos t s  pe r u n i t  o f  output in ster l i ng terms 

X GMA M anu fac t u r ed expor t vol umes 

• Sou r ce s  as pe r Bank model manual 
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