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Chapte r  I INTRODUCTION 

Th i s  technical paper i s  a col lec t ion of four largely sepa r ate pape r s  e ach 

i l lu s t r a t i ng d i f fer ent ways in  wh ich a model can be tes ted . None a r e  

robust and , for r easons out l i ned late r , few would be much u s e  i n  compar i ng 

model s . An annex prov ides an overv iew of the ma in equat ions i n  the model 

and i nd icates how we l l  i nd iv id ua l l y  these t r ac k  the pas t . 

Chapter  11 i l lustr ates the  marg i nal proper t i es o f  the model w i th the a id o f  

a numbe r o f  s imula t ions . The ef fec t s  i n  the mode l  o f  changes i n  f i sc al 

inst r uments ,  i nterest  rates , wor ld ac t i v i ty and pr ices , UK money wag es and 

the exchang e r a te a r e  desc r ibed . The sens i t iv i ty o f  the r e s u l t s  to the 

wag e and exchang e r a te responses is i l l us t ra ted . I n  add i t ion , atten t i on i s  

dr awn to var ious system prope r t i es such as the ex tent and o r ig i ns o f  

c r owd i ng-out , the long- r un effec t  of devalua t ion o n  output , t h e  extent to 

wh ich the law of one pr ice holds and the s t ab i l i ty of the model . 

These s imulat ions wer e  r un pure ly as exerc i ses i n  model tes t i ng .  I n  other 

analyt ical wor k ,  the r esults  obtai ned are often ad j us ted ex ante and/or ex 

post for known def ic i enc ies i n  the model ;  but th i s  was not done her e .  

I t  should also be noted that the model assumes a number o f  imp l ic i t  pol ic y  

r eac t ions . These need to be bor ne in  m i nd when both interpr et i ng the 

r es ults  r epor ted here and compa r i ng them w i th r es u l t s  obta i ned e l se wh er e .  

For example , i t  i s  the volume of publ ic expend i tu r e  on goods and se r v ic e s  

and the real value o f  c ur r ent g rants to pe r sons that a r e  t r eated a s  

exog enous ; they a r e  validated i r r espec t ive of the l evel of pr ices . Ther e  

i s  no publ ic sector r eac t ion to potent ial under - or ove r spend on cash 

l imits . Also d i r ect and ad valor em ind i r ect tax r ates a r e  gene r al ly held 

cons tant , wh i l st per sonal a l lowance s ,  lower and upper ear n i ng s  l im i ts for 

the dete rminat ion of  Nat ional I nsur ance contr ibut ions and r ates o f  spec i f ic 

dut ies are i ndexed to the past r at e  of consumer pr ice i n f lat ion . These 

f i scal r ules a r e  fol lowed i r r espec t i ve of th e level of  pub l i c  bor row i ng 
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to which they lead, or the resulting evolution of the public debt/national 

income ratio. Equally, interest rates are not set to achieve target rates 

of growth of the monetary aggregates. In the foreign exchange market, the 

authorities are assumed to 'lean against the wind' when intervening. 

Chapter III examines the relationship between the impact of a step change in 

a single exogenous variable, in this case the income tax rate, and the size 

of the step. Individual equations in a model may be highly non-linear -

examples in the Bank model are to be found in interest rates and the 

exchange rate sectors. In the overall system of equations, however, their 

influence may be sufficiently dilute for the system to be broadly linear. 

Although of interest in itself, linearity is also a convenience in that it 

may allow the users to economise on the number of simulation results it is 

necessary to keep. Of importance here too is symmetry; is the model's 

response to a tax increase the equal and opposite of that to the equivalent 

tax decrease? 

Chapter IV discusses the historic tr"acking performance of the model between 

1974 and 1982. It is in two parts: the first examines critically the 

usefulness of running historic dynamic simulations as a guide to model 

testing and model comparison, whilst the second presents results for the 

tracking performance of the Bank model. To undertake this exercise, the 

model was simulated over the past, conditional on the actual values for all 

the exogenous variables in the system, and the simulated values of the 

endogenous variables were compared with the historical outturns. From an 

examination of the tracking performance of the system, and how errors are 

accumulated, it may be possible to identify weak areas of the model. 

It is tempting to place substantial reliance on an examination of how 

successfully a model copes with the vagaries of recent historical experience. 

Our results indicate that the success or failure of the model to track 

output and inflation was critically dependent upon the period chosen. The 

primary aim of the exercise was to examine how system errors developed 

within the model, given the simultaneous 'shocks' to exogenous variables 

which had occurred historically. This is, of course, an extension of the 

multiplier analysis of the marginal properties of the model contained in 
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Chapter  11: i n  a mult ip l i e r  s t udy the prope r t ies o f  the mode l  a r e  typic al l y  

der ived w i th r espec t to the ch ang e in  one exogenous var iable ; i n  an ex post 

s imu lat ion exerc i se the prope r t ies of the model a r e  der ived w i th r es pec t to 

ac tual movemen t s  in  all the exog enous var iables . 

The ma i n  l im i ta t ions o f  the approac h stem f r om the assumpt ions r egard ing the 

determina t ion of the exog enous var i ab l es , and these a r e  d i sc u s sed . 

Chapter V pr esents fur ther analys i s  of  the r es iduals i n  the i nd iv idua l  

equat ions o f  the mode l ,  and the cross cor r el a t ions between the s i ng l e  

equa t ion s tat ic r e s iduals o f  the ma i n  be hav iou r a l  equat ions we r e  calc ulated . 

The r eason s why r es iduals  on sepa r a te equa t ions may be cor r el a ted a r e  

d i sc us sed . Loosely fol lowi ng pr oced ur es out l i ned i n  Harvey and Ph i l l ip s  

( 1 98 2 ) , t h e  s ign i f icance of  r elat ionsh ips be tween r e s iduals i s  exam ined . 

Much attent ion has been g iven i n  the econom ic l i t e r a t u r e  to var ious 

ways o f  tes t ing and val idating large sc ale mac r oeconomic mode l s  ( see 

par t ic u la r ly McNees ( 1 9 8 1 ) , Ormerod ( 1 9 7 9 ) , and K l e i n  ( 1 9 7 9 ) ) .  Test i ng 

s im i l a r  to that r epor ted in  this  paper can show i nd iv idual mode l  bui lder s 

the problems that ex i s t  in  their  pa r t ic ular  model . What doe s or  does not 

con s t i tute a problem in model str ucture  is o f ten SUb j ec t ive r athe r than 

obj ec t ive . The dec i s ion that c e r t a i n  marg i nal prope r t i e s  a r e  undes i r a bl e  

in  that they r un coun ter  to the model bui lde r s '  i n t u i t ion i s  a s ubj ec t i ve 

one ; the r e  i s  suf f ic ient l ic ence wi th i n a g iven set o f  obj ect ively chosen 

s i ng le equa t ions to ach i eve a range of  des i r ed marg inal  prope r t ie s . The 

r esults  g iven in Chapte r  11 on c rowd ing out a r e  an i l lustrat ion of th i s  

prov ided i t  i s  accepted th at the data s uppor t s  a b road r ang e o f  wag e and 

exchang e r ate equat ions ( see Hen r y  ( 1 9 8 4 )  for wages , and Hacche and Townend 

( 1 9 8 1 ) for exchang e r a tes as examples of th e d i f f icult ies  of d i sc r im inat i ng 

between d i f fe r en t  hypotheses) . 

I n  large model s , the r e  w i l l  often be some aspec t s  o f  behav iour that have 

been f ully cons ider ed and othe r s  th a t  have not , o f ten deal i ng w i th the 

second g r oup r equ i r es a r enewed look a t  the f i r s t .  The r esearch wor k i n  

suppo r t  o f  mod i f icat ions to t he model i t se l f  takes t ime to complete . A 

snap- shot of a model a t  any pa r t icular t ime need not then be t r uly 

r epresentat ive of  the model bu i lder s '  v iews on the s t r uc t u r e  o f  the economy 

as a whole . Models  then a r e  r ar el y  used in the na ive sense of Chapter 11 
on marg inal proper t ies . Th i s  model i s  no except ion . 
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A d i f f i culty for model bu ilder s is that although th ey m ight w i sh to 

c apture the s tructure of  the economy in the ir equat ions , i n  pract ice they 

model the CSO ' s dat a .  The cr iter i a  used for asses s i ng the model , 

' sens i ble ' marg i nal proper t i es s ay, need not necessar ily be sen s i bly 

appl icable to the data th at h as to be use d .  For example , relat ive prices 

ra ther than the absolute pri ce l evel h ave a strong role in mos t model s: 

mak i ng all pr ice equat ions homogenous ( in the long run )  i n  o ther pri ce s  

( cost s )  i s  a n  important rout e t hrough which the pre sence of  counter 

i ntu i t i ve system proper t ies  can be avo i ded . However , wh ilst such long run 

homogene i ty might be v al i d  for t he pri ce concept s in the econom ic s tructure , 

these concepts are not neces sarily t hose that are measured . The ir prox ie s 

i n  the data  need not produce homog ene i ty - should i t  be imposed even though 

the d at a  re j ec t s  i t ?  I s  i t  the d at a  or t he economy that  i s  be i ng modelled ?  

The long run , however , may be suf f i c i e n tly d i s t an t  to be i n  pract ice 

un i mpor tant . Wh at mat ters then is our abi l i t y  to c apture adequately t he 

dynamics o f  d i sequ i l i br ium proc esses . In  thi s mod el , for example , it is 

the speed o f  r es ponse of  w ages to both pri ce s  and output relat i ve to how 

qu i c kly output responds to co mpet i t i veness th at , for an external pri ce 

shoc k ,  determines how long t h e  g a i n  or lo ss to UK output i s  sus ta i ne d .  The 

per iod of adj ustment c an be a number of years ( see Chapter 11). 

Nomenclature 

Errors on the equat ions in th e model can be der i ved under d i f ferent 

assumpt i on s ,  and the work reported in Chapters IV and V is primar ily 

concerned w i t h  these v ar i ous def i n i t i on s .  Con s ider a two equat ion model 

where Yl and Y2 are endog enous var i able s and Xl and X2 are 

exogenous . The equat ions for Yl and Y2 are as sumed to be : 

Errors are d e f i ned as the d i f ference be tween ac tual and solut ion v alues . 

The solut ions o f  the equat ions can be arr i ved a t  in several ways . 
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S i ng le equ at ion stat ic er ror 

Her e  th e equat ions ar e solved w ith all the v ar i ables in the d e f i n i ng 

equ at ions tak ing the i r  actual v al ues . 

2 S ingle equat ion dynamic er ror 

-He r e  all v ar i ables take the i r  ac tu al v al ues w i th the except ion of lagg ed 

dependen t  v ar i ables where  the p re v ious ly solved values a r e  used . 

3 One step ahead system e r rors 

He r e  on ly exogenous var i abl es and l agg ed endogenous var i ables take  the i r  

actual v alues when the equ at ions are  solved . Cur r ent endog enous var i a bl es 

use the sol ut ion values from the i r  own d e f in ing equat ions . 

4 System dynam ic e r rors  

When the  equat ions are solved , on ly ac tual values for the  exog enous 

var i abl es are  used . 

endogenous v ar i ables . 

Solut ion v alues are used for cu r r ent  and lagged 

For example i f  solved values for endog enous v ar i ables a r e  denoted by Y, and 

the actual v alue by Y ,  then the e r r o r s  for var iable Y a r e  c alculated by 1 

whe r e  for a s i ng le equat ion st at i c  solution, 

for a s ingle equat ion dynam ic solution, 
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for a one- step ahe ad system solution,  

for a system dynamic e r r or 
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CHAPTER 11 - MARGINAL PROPERTIES 

Th i s  chapter repor t s  the respon se of  the model to imposed s tep chang es 

in s i ngle var i ables or g roups o f  r elated var i ables . 

con s idered : 

( a) an i nc r e ase in gene r al gover nmen t consumpt ion . 

( b) an i nc r e ase i n  world tr ade and output . 

(c )  an inc r e ase in UK i nter e st r ate s . 

( d )  a r educt ion i n  the standard r ate of i ncome t ax .  

( e )  a reduct ion in the r ate of  v alue added tax . 

( f ) an i nc r e ase in world pr ices . 

The follow i ng a r e  

Shoc k i ng t h e  model prov ides use ful i n s ights i n to over all model 

prope r t i e s ,  but i t  is ac knowledg ed th at such s imulat ions can be unr e al is t ic . 

For example , world pr ices and world ac t i v it y  are  unl i kely to be i nd epen den t  

o f  each o th e r ; ne i ther need i nterest  r ate s and f i scal pol icy be unrelate d .  

The r e sults obta i ned i n  the s imulat i on s  are ver y  sen s i t ive to the 

spec i f i cat ion of  the determinat ion of money wages and the exchang e r ate . 

These ar e ,  however , areas o f  great unce r t a in ty .  For th i s  r e ason , i t  is 

often mor e  use ful to look at  the r ange o f  poss i ble outcomes under  d i f f e r e n t  

as sumpt ion s  about wage and exc hange rate beh av iou r . The f i r st g r oup o f  

s imulat ions r epor ted below illus t rate the sen si t iv it y  o f  publ ic expend iture 

mul t i pl ie r s  to the assumed wage and exchange r at e  r e sponse . 

Publ ic expend i ture s imulat ions 

A step i nc r e ase i n  gener al gover nmen t consumpt ion volume (G) is cons i de r e d  

unde r four alte r nat ive r eg imes : wages and exchang e r ate f ixed ; wages 

f i xed ; exch ange r ate f ixed ; and wages and t he exchange r ate f r ee . The 

e ff ec t s  of th i s  on output and i n flat ion in e ac h  c ase are  shown in cha r t s  1 
and 2 ,  and the behav iour gene r at ing the r e sult s  obt a i ned i s  analysed below. 

The assumpt ions made about wages and the exchange r ate tur n out to be 

cruc i al in dete r m i n i ng the mar g inal prope r t ie s  of the mod el . 
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w i th wages and the exchange r ate both made exog enous , the output mult iplie r 

r eache s a long run value of  un i t y  after two year s .  Pr ices are  l ar gely 

unchanged , the r e  be i ng no d ir ec t  pre s sure of demand e f fects i n  the p r i ce 

equat ions . 

w i th the exchange r ate r emai n ing e xogenous but wages f r ee to chang e ,  the 

peak e ffec t  on r a i s i ng output is r eached a fter  one year : comple te c ro wd ing 

out is r e ached after  six year s* . 

at that po i n t. 

Inflat ion i s  st ill mar g inally h ig he r  

w ith wages made exogenous and the exchange r at e  f r ee to change , substant i al 

crowd ing i n  i s  produced : the outpu t  mult ipl ie r  r i ses to 1.6 afte r s i x  

year s. w i th no wage respon se per m it ted , the e f fect on i n flat ion i s  small , 

pea k ing at 1/2% per annum. 

w i th both wages and the exchange r a te fully endogenous , the pea k  boo st to 

output i s  r eached after  two year s ( peak mult iplie r about 0.9) and comple te 

c rowd ing out i s  reached after 6 1/2 year s .  

re ached dur i ng the 5th year . 

The pea k e f fect on i n flat ion is 

The comple te spect rum of r esults f rom full ' cr owd ing out ' to substant i al 

' cr owd ing i n ' i s  poss i ble d epend ing upon the par t icular m ix o f  exchange 

rate and wage r esponse that is assumed. 

In the s imples t  case , with both wages and the exchange r ate f ixed , an 

inc r e ase in gover nment spend ing add s d i r ectly to demand and output
f

. 

The r e  is then a second round e f fec t th rough add it ional employmen t  lead ing to 

h ighe r  p r ivat e  consumption ,  some of which is met by impor t s ,  some thr ough 

add i t ional domest ic output . Wi th no wage or exchang e r ate r esponse 

allowed , and no pressure of demand e f fects  d i r ec tly on marg i n s ,  the r e  is 

no impac t on inflat ion . 

* I t  i s  l i kely that i f  i t  is r un for long enough , the model would produce 
outpu t  cycles in th i s  s imulat ion. 

f
The model assumes that the spl it o f  mar g i nal gover nment consumpt i on 
be twee n d i r ect employmen t and procurement i s  r oughly the same as the 
aver age compos i t ion ( a  r at io of  a round 60:40 r espec t i vely) . If a hi gher 
propor t ion of  marg inal spend ing wer e on d ir ec t  employmen t , the s imulated 
boost to output ( and employmen t )  would be g r e ate r . Equally ,  bec ause 
mar g in al gover nment consumpt ion is spec i f ied to have a large d i r ect labou r  
con te nt , a change i n  thi s  has a mor e power ful e f fect on output ( an d  
employmen t )  than a n  equ i v alent c hange i n  publ ic f ixed i nves tment. 
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Onc e th e mode l s  wag e equ at ions ar e allowed to ope r a te ,  the fal l in  

u nemployment ac ts to r a i se wages . Th i s  i n i t i al r i se i s  ampl i f i ed by 

wage-wage spir als ( compe t i t i ve bar gain ing between g r oups of wor ke r s  in the 

e ar n i ng s league)  bu i l t into the wages sec tor of the mode l .  For example , an 

ex ante st imu lus of 1% pe r annum to all  th ree wage var i ables produces an ex 

post r ise in the level of 5 1/2% on aver age after thr ee ye ar s assum ing an 

unchanged exchange r ate . H i g he r  re a l  pe r son a l  i ncomes then feed through to 

h igher co nsumpt ion , but h i g he r  wages a l so mean wor se compe t i t ivenes s . It 

is the adver se ef fec t o f  wor se compet it iveness on expo r t s  and impor ts that 

even t u a l l y  dom inates the inc r e ase in both pu bl ic and pr ivate consumpt ion . 

The end r e s u l t  i s  to leave whole economy output no h igher after s i x  year s 

but w i th a r i se in  non- tr aded outpu t at the expense o f  t r aded outpu t . 

W i th the exchange r ate equ at ions a l lowed to ope r a te but the wage system 

switched o f f , the oppo s i t e  resu lt , ' crowd ing in ' , i s  produced . Th i s  i s  

bec ause the model  assumes tha t  par t  o f  the r ise i n  publ ic expend iture w il l  

b e  monet i sed and t h a t  th i s  w i ll t h e n  l ead t o  a fall  in the exchang e r ate 

( th u s  improv ing compet it ivene ss and st imu lat i ng fu r ther  tr aded outpu t) . 

Both e lemen ts i n  the ove r a l l  re lat i on sh ip be tween publ ic expend iture and the 

exchange r at e  are the consequ ence of a ser ies of imposed r e l at ionsh ips . 

The change in s te r l ing M 3  i s  largely de r i ved as  th e res idual instr ument in 

reconc i l i ng each sec to r 's f in anc ia l t r an sact ions w i th its sector su rplus 

o r  d e f i c it;  the  bank  lend ing and pu bl ic sec tor debt sales  r e lat ionsh ips are 

key i n  th i s  but both se t s  of  equat ions are f r equen t l y  ove r r idden . Also 

the inter nat iona l monetar i s t  v iew wh ich is pr edom inant in  the de te r m inat ion 

of the exc hange r ate in the mod el has l i t t le empir ical suppo r t  (Hacche and 

Towne nd [ 1 98 1 ] ) . Mor eover , even i f  th i s  v ie w  we r e  cor rect , i t  i s  st i ll the 

case that th e r e  is l i t t le ev idence for the par t i cular set of coe ff ic ient s 

u sed i n  the model . 

The table be low shows pe rcentage changes from base in  ster l ing M3 , TFE at 

c u r r en t  pr ices and the effec t ive exc hange r at e  in a s imulat ion in wh ich 

gover nmen t cons umpt ion is r a i sed by 75 £ 200 m i l l ion pe r quar ter w ith w ages 

f i xed . 
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Ste r l ing M3 , TFE a t  c u r r e n t  p r i ces , and e ffec t i ve exchange r ate 
G + 200  s imulat ion , wages fi xed 

D i f fe r e nces from base (%) 

Yea r  K£M 3 TFE Effect ive Exchange Rate 

+0 . 8  +0 . 7  -0 . 1 

+2 . 1 +0 . 9  -0 . 6  

+3 . 2  + 1 . 1 - 1 . 6  

+3 . 6  + 1 . 4  - 2 . 2  

+3 . 8  + 1 . 7  -2 . 6  

+3 . 8  + 1  . 8  -2 . 5  

The change in money i s  subst ant i ally greater than that i n  nom i nal ac t i v it y  

and th i s  contr ibutes t o  push ing th e exchange r ate down . I t  could be ar g ued 

th at in the longe r  r un money should g row at the s ame r ate as nom inal 

ac t i v it y ;  the cur r ent system does not i nco r por ate th at prope r t y .  

W i th both the wage and exchange rate equ at ions ope r at i ng ,  the main 

add it ional feedbac k s  introd uced are  those f rom wages o nto the exchange r a te 

( v ia consumer pr ice s ,  total f in al e xpend i t ur e  at c u r r ent pr ice s ,  and mone y) 

and those f rom the exchange rate to wages ( v ia impo r t  and , he nce , consumer 

pr ices)  • As cha r t  2 shows the pea k e ff ec t  on in flat ion i s  then 

con sider ably g r eate r . Mor eover , the pea k  i s  r e ached some s i x  months lat e r  

i n  th is s imulat ion than in that w ith wages free but the exchang e r ate f i xed, 

r e flec t i ng the g r eater buoyanc y of output and the g r eater numbe r o f  

mechan i sms tend i ng to entrench inflat ion . 

For output , the key quest ion is whe the r when both wages and the exchange 

r a t e  are f r ee to move ,  the lat ter deprec i ates su f f ic iently to o f fset the 

ef f ec t  o f  h ighe r wag es on compet i t i ven es s . As the table below shows , the 

dynam ics are such that in the f ir st 4 yea r s  o f  the s imulat ion ,  

compet it iveness r emains broadly constant . However , subsequently the 

exchange r ate fall r elat i ve to ba se f i r st slows and is then par tly rever sed . 

Gi ven th at wages cont inue to r ise str ongly compar ed to base , a substan t i al 

loss o f  compet i t ivenes s  is then ind uced ; th i s  expla ins the r ap id decl ine in 

the mult i pl i e r  in the last 2 1 /2 year s of the s imulat ion . The movemen t 0 f 

the exchange r ate also explai n s  the equally r ap i d  at tenuat ion o f  the boost 

to i nflat ion . 
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Compe t i t ivene s s  and the e f f ec t ive exchange r at e  
G + 200 s imu l at ion , wages  a nd e xchange r ate f r ee 

End yea r , d i f fe r e nces f rom base (%)  

Year 

2 

3 

4 

5 

6 

Compet i t ivene ss*  

0 . 2  

O. 1 

-0 . 3  

o 

1 . 2 

3 .  1 

E f fect ive exchange r ate 

-0 . 3  

- 1 .2 

-2 . 7  

- 3 . 8  

- 4 . 1  

-3 . 5  

The f ac t  th at the mu l t i p l i e r  star t s  to dec l i ne con s ider ably be fo r e  thi s poi nt 

re f lec t s  dec l i nes i n  the i n i t i a l  boo sts to consumer s '  expend i t u r e , fi xed 

investmen t and stoc k s . H ighe r  i n f lat ion tends to r a i se sav ing and the leve l s  

o f  cap i t al i nvestment and stoc ks become adj us ted t o  h igher outpu t ( bo th ar e 

r e l ated to output by acce ler ator type r e l at ionsh i ps ) . 

w i t h i n  th i s  type of mod e l  then , the deg r ee of c r owd ing out exh ib i ted depends 

on the change i n  e f fec t ive compet i t i vene s s  ind uced ( and , to a lesser exten t ,  

on th e change i n  i n f l at ion , s i nce the l at te r  a f fects the pe r sonal sav ing 

r atio) . I t  does not ar i se f rom su ch sources as lower cor por ate f ixed 

i nves tment and s toc kbuild ing i nd uced by h i ghe r  interest r ates or red uced 

' av ai l ab i l i ty '  of f i n ance ; th i s  i s  bo th because the scale of publ ic 

bor r ow i ng doe s not have a l ar ge e f f ec t  o n  i n tere st r ates , and bec ause 

i nt er e s t  r a tes h ave l i t t le e f fect on f i xed i nvestmen t
f 

or on 

s tockbu i ld ing . ( Ne i ther are the se expend i t u r e s  cons t r a ined by the 

' ava i l ab i l i ty ' of fund s) . 

A fu r the r feature o f  the s i mu lat i on s  w i th wages endog enous i s  that the 

l agged adj ustment of  employmen t to outpu t ,  of  wages to unemployment and o f  

ne t t r ade to compe t i t iveness imp ly that at  the po int  when output i s  pu shed 

down to base leve l s ,  u nemp loymen t is s t i l l  below base and e f fec t ive 

compe t it ivene s s  is s t i l l  deter ior at i ng .  The impl icat ion then i s  th at 

output w i l l  be pushed be low base level s for a t i me ,  and it i s  l i kely that 

the pro f i le o f  output gener ated w i l l  exh i b i t  cycle s .  

* Relat ive nor mal ised u n i t  l abo u r  costs : inc r e ase represents deter io r a t ion . 

fExcept on pr ivate r e s iden t i al i nves tmen t - see l ater . 
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Wo r ld act iv ity s imu l at ions 

Such c r owd ing out behav iou r , dependent as it is on the wage equat ion in the 

mode l ,  is not r e str icted to changes in pu bl ic expenditu r e . The r espon se of 

the mode l  to changes i n  wor ld act i v ity prov ides a s imilar  p ictu r e . 

Wor ld act iv ity e n te r s  the model th ro ugh thr ee v ar i ables : OECD i nd ustr i al 

prod uct ion , both nat u r a l l y  we i g ht ed and UK t r ade we igh ted , and the vol ume of 

wor ld t r ade i n  manufactu r e s  (UK weighted) • These v ar i ables d i r ectly affect 

UK expor ts . For the pu r pose of mod el te st ing an equ iproportionate 

expans ion i n  all th r ee var i ables w as explo r ed with wor ld pr ices held at  bas e 

values . Chart 3 shows the effects of a 2% step change i n  wor ld ac t i v ity on 

UK output u nder the four  alte r nat i ve w age and exchange r ate r eg imes . An 

ex te r n a l  stimulus doe s not i n  the model lead to marked changes in the 

veloc ity of c i r cu l at ion whe n the exchange r ate is free ( whethe r wages a r e  

f i xed or  not ) and , as a r e s u lt ,  the exchange r ate moves v e r y  l it t le compar ed 

to bas e .  Th u s ,  only the wages f i xed and wages free cases need be 

d i st i ng u i shed . 

w ith wages  fi xed , the full effect o n  UK ac t i v ity i s  r eached after 2 year s 

( a lthoug h  most of the effect comes through almost immed i ately,  a feature 

exh i b ited by the wages free case a l so) ; the elast ic i ty of UK ac t i v ity with 

r espect to wor ld act i v i t y  i s  then 0 . 2 ,  and th i s  ' mu lt i pl ier ' i s  main ta ined 

s ubsequ ently . Th i s  effect ar i ses from the boost g iven to UK expor ts , and 

the con sequent i nc r e ases in employment incomes , consumer s' expend i ture , 

f i xed i nves tment and stockbu i ld ing . 

with wages free , the peak effec t on output i s  ag a i n  attained after 2 

ye ar s ;  subsequen t ly ,  however , th e effec t on UK output prog r e s s ively 

evapor at e s . Th i s  occ u r s  because the fall i n  u nemployment i nduced i n i t i a l l y  

( of 5 0 , 0 0 0  afte r 3 yea r s ) prod uce s  h ighe r  wages v ia the Ph i l l ips curve ; 

th i s  makes compet i t ivene s s  and then net tr ade wor se , and also depresses 

con sumer s '  expend i t u r e  v ia th e effec ts of h igher i nf l at ion on s av ing 

beh av io u r . Afte r 7 yea r s ,  on l y  2 5% of the peak g a i n  to output r emains . 

Thu s ,  in the mode l ,  the el ast ic i t y  of UK acti v it y  w i th r espect to a balanced 

expans ion of wo r ld activ ity a nd tr ade i s , at its peak , only 0 . 2 .  Th i s  

r el at i vely low value r efl ects a n  elast ic ity of total exports w i th r e spec t to 
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wor ld act iv ity of only around 0. 6 after 2 year s. Th i s  imp l ies that , as the 

wor ld economy expand s ,  the UK loses mar ket share i n  i t s  expor t mar ket s , for 

g iven compe t i t iveness. 

The table below g ives the effec ts of wor ld act iv ity on se lected i nd iv id ua l  

categor ies  of expo r t s  after 2 yea r s. 

Effec t s  of 2 %  h ighe r wor ld act i v ity on se lected categor i e s  of UK expor t s , 
wages and exchange r ate fi xed 

End second yea r , d iffe r e nc es from b ase ( % )  

Manufac tu r e s  Se r v ices Fuel Othe r *  Tot a l  

+ 1  . 6  + 1 • 1 +0. 1 +0. 9 + 1 . 2 

* Food , bas ic mate r i a l s ,  SNAPS and S ITC9. 

Manufac t u re r s  come closest to m ai nt a i n i ng the i r  m ar ket share i n  a wor ld 

ac t i v it y  expans ion at unchanged compe t i t ivene ss ; howeve r ,  the movemen t of 

the r ema i n i ng categor ies of expor ts dr ags the UK ' s  ove r a l l  pe rformance down , 

( se r v ice s ,  i n  par t icular , h ave an elast ic i ty of only one-half wh ich 

may be too low) . 

Effects of interest r ates 

I n  the mode l ,  the effec ts of i nterest r ates on the economy apar t from 

th r ough the determ i n at ion of money and the exchange r ate a r e  smal l . The 

effec ts of a change i n  the exc hange r a te i n  the model can be l ar g e  i n  the 

shor t- r un ( see l ate r ) . However the u nce r t a i nty that sur rounds the 

r e l at ionsh ip between inter est r at es and the exchange r ate make it , pe r h a ps , 

mor e u sefu l for model test ing to separ ate out the d i r ec t  effec ts of i nte r e s t  

r ates on the model from those th rough the exchange r ate. The s imu lat i on 

con s idered here then i s  one in whi ch 1 poi n t  i s  added to the pivotal  

i n te re st r ate ( the end quar te r Loc al Author i ty 3 month r at e ,  RLAE ) w ith the 

exchange r ate and wages f ixed at  b ase leve l s. 

wer e  al lowed to be determ ined endogeno us ly. 

All other i n t e r e s t  r a tes 
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The effects of chang i ng i nt e r e st r ates can be exam i ned unde r two head s :  

f i r st ,  the s imulated mac r oeconom ic effects gene r a l ly , and second , the 

s imulated impl ications for i nter est flows with i n  the model .  

econom ic effects a r e  l i sted be low . 

The mac r o-

Mac r oeconom ic effects of add i ng 1 po i nt to the end quarter 
LA 3 month r ate , wag es and e xc hang e r ate f ixed 

D iffe r ences from base 

£ 1 9 7 5  m i l l ion ( %  i n  br ac kets)  Percent 
Pr ivate 

Quarte r  Output Of wh ich Res ident ial 
Stoc k s  Pr i v ate Cons umer s '  I nvestment 

Res i dent i a l  Expend iture  Deflator 
I nvestment on Durables 

- 1 ( 0 )  - 2 - 3 ( -0 . 6 )  - 1 ( 0 )  -0 . 0 1  
2 - 3 ( -0 . 0 1 )  - 3 - 1 0 ( -2 . 1 )  - 2 ( -0 . 1 )  -0 . 0 4 
3 - 7 ( -0 . 0 3 )  - 2 - 1 7 ( -3 . 6 )  - 5 ( -0 . 3 )  -0 . 0 7 
4 - 1 1 ( -0 . 0 4 )  0 -22 ( -4 . 7 )  - 9 ( -0 . 5 ) -0 . 1 4 
5 - 1 6 ( - 0 . 0 6 )  - 1 - 26 ( -5 . 4 )  - 1 1 ( -0 . 7 )  -0 . 2 6 
6 - 1 9 ( - 0 . 0 8 )  - 2 -29 ( -5 . 9 )  - 1 3 ( -0 . 7 )  -0 . 4 5 
7 - 2 3 ( - 0 . 0 9 )  - 3 -3 1 ( -6 . 3 ) - 1 2  ( -0 . 7 )  -0 . 7 1 
8 -26 ( - 0 . 1 0 )  - 3 - 3 3 ( -6 . 7 )  - 1 2 ( -0 . 7 )  - 1 . 0 5  
9 - 2 8  ( - 0 . 1 1 )  - 4 - 35 ( -7 . 1 )  - 1 1 ( -0 . 7 ) - 1 . 4 5 
1 0  -3 1 ( -0 . 1 2 ) - 4 - 37 ( -7 . 4 )  - 1 1 (-0  . 7 )  - 1  .9 1 
1 1  - 3 3 ( - 0 . 1 3 ) - 4 - 3 9 ( -7 . 8 )  - 1 1 ( -0 . 7 )  -2 . 4 2 
1 2  - 3 4 ( - 0 . 1 3 ) - 3 - 4 1 ( -8 . 2 )  - 1 1 ( -0 . 7 )  -2 . 9 8 

GDP 
deflato r 

0 
0 
0 
0 

-0 . 0 1  
-0 . 0 1  
-0 . 0 1  
-0 . 0 2 
-0 . 0 3  
-0 . 0 4 
-0 . 0 5 
-0 . 0 7 

The r ed uction i n  output i s  ma i n l y  due to lower housebu i ld i ng . Th i s  i n  t u r n  

i s  a consequence of a f a l l  i n  house pr ices wh ich i n  the model a r e  very 

sen s itive to the level  of mortg ag e r ates . The r espon se of stoc ks to r ai sed 

i nter est r ates is v e r y  smal l ,  a s imulat i on property r egarded a s  implaus i bl e  

- espec i a l ly for ' large ' cha ng es i n  i nter est r ates . Th i s  i s  part of a mor e  

gene r a l  problem i n  the model wher e  changes i n  company sector i ncome have 

impla u s i b ly l ittle impact on the i r  expend itu r e
f

. The h igher cost of c r ed it 

and the g r eate r opportun ity cost of hold i ng consumer dur ables r ather than 

i nter est bea r i ng f i nanc i a l  a ssets , does however prod uce some , a lbeit smal l , 

fa l l  i n  cons ume r s '  expend itu r e  on d ur ables . 

f
The latest ver s i on of th e model i ncor po r ates str ong e r  i nte r e st r ate and 
l iq u id ity effects on stoc kbui ld i ng .  
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The e f fects on the d i st r i but ion of income among secto r s  ar i se f r om th ree  

ma i n  sou r ce s : r ece ipts of  r ent; payments of  d iv idends and i nter est by 

domestic sector s to dome stic sector s ;  f lows of  inte rest ,  prof its and 

d i v idends to/from dome st ic sector s fr om/to ove r se as . 

The e f fect of  ch ang i ng i nte rest r ate s on i nte r e st f lows between dome st i c  

sector s i s  set out below . 

E f fect of  addi ng po i nt to the LA 3 month r ate on net i nte re st f lows 
between dome stic sector s ( be fo r e  tax ) , wag e s  and exch ange r ate f i xed 

D i ffer ence s f r om Base , £ m i l l ion 

Qua rter P ub l i c  net ICCs ' net Per sons ' net Fi nanc i al compani e s  
inte r e st i nte rest inte r e st net i nte r e st 
payments* payments rece i pts r ece ipts 

of wh ich 
bu ild i ng 
soc i et i e s  

1 9 2 3  1 9  1 - 6 
2 2 9  72  64 - 3 - 1 9  
3 36  1 0 1  92 - 9 -2 5 
4 3 5  1 0 5  84 - 1 -2 4 
5 37 1 1 0  76 1 2  -26 
6 4 3  1 1 6 79 1 7  - 3 8  
7 5 1  1 2 1  77 30 -3 0 
8 58  1 2 6 7 5  4 1  - 3 2  
9 63  1 3 2  78 46 - 3 5  
1 0  6 8  1 3 7 78 55 -38  
1 1  7 3  1 4 4  78 6 4  - 4 0  
1 2  79  1 5 0 82 70 - 4 3  

* I ncludes some change i n  pub l i c  sector i nte r e st paid abroad . 

Although not much cr edence can be g iven to the exact magn itude s i n  the 

table , i ndustt i al and comme r c i a l  companies  can be seen to be substant i al l y  

wor se of f ;  th i s  loss, howeve r ,  i s  not i n  the mode l  t r a n s l ated d i rectly 

i nto cutbacks i n  company spend ing on e ithe r stocks or  i nve stment for example 

and some wou ld ar gue th at th i s  is a shortcom i ng of  the model . 
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Effects of changes  to tax i nstr uments 

The two tax s imu l at ions con s i de r e d  a r e  a 5 poi nt r ed uct ion in the standar d 

r ate of i ncome tax , and a 5 poi nt r ed uct ion i n  the r ates of VAT . It sho u ld 

be ev ident by now that i n  th e fu l l  mode l , exogenous stimu l i  to demand 

( wh atever the source)  tend to cr owd o ut other  expend itu r e s  to some extent 

a l t hough it may be a con s ider a bl e  numbe r of per iod s before output i s  

r etu r ned to its or ig i n al level
f

. The mechan i sm i s  a s  fo llows : the 

i n iti al r i se in output prod uce s lower u nemployment and thence h ighe r  wages ; 

the se l ead to h ighe r pr ivate co nsumpt ion but th i s  effect i s  finally  

outwe ighed by that of wor se compet it i ven ess on tr ade pe rformance . The 

exchange r ate doe s not gene r a l l y  deprec iate fast enough to fu lly offset the 

dete r ior ation i n  competit i veness.  

However , the wage equat ions i nco r por ate oth er beh av iour wh ich can offset the 

effects of changes  i n  u nemployment . without th i s ,  tax r eductions wou ld 

pr od uce a patte r n  of model r espon se s on output s imilar  to those for publ ic 

expend itu r e  i nc r ea se s ;  the r e su lts ag a i n  wou ld b e  c r uc i ally dependent u pon 

the mix of exchange r ate and wage respon se s . However ,  if, as in th e 

mode l ,  bar g a i ne r s  a r e  assumed to be concer ned w ith the real  post tax* wage 

r ather tha n  the pr e-tax wage , whe r e  r eal wages ar e def ined in terms of 

con sumer pr ice s ,  then it is poss i bl e  th rough changes in d i r ect and i nd ir ect 

taxes to change the wedge between r e a l  take home pay per head , and own 

prod uct r e a l  wages . The for mer d ir ectly affects con sume r s  expend iture , the 

l atte r competitivene s s  a nd net trade . I n  the case of tax r eductions , th i s  

add it ional wedge per m its output to rema i n  above b ase for a much longer 

pe r iod than fo r equ ivalent publ ic expend itu r e  incr eases . 

I ncome T ax 

A s i mu l at ion i n  wh ich the.bas ic r ate of i ncome tax i s  r educed by 5 poi nts 

w ith only the exch ang e r ate fi xed prov ide s an ind icat ion of the relat i ve 

f
wh at i s  not c lear  i s  wheth er cycl es a r e  set up and whethe r  a s i ngle 
long r un solut ion ex i sts . 

* 
T ax he r e  i nc l udes both income tax and n at ional i nsur ance contr ibutions. 
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Chart " 
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power of th e r etentions r at io ( r a t io of net to g ross pay)  to depress wag es 

g rowth and that of the Ph i l l ips c urve to boost it . As chart 4 shows , the 

r etent ions r at i o  effect outwe ig hs the Ph i l l ips cur ve : the economy-wide 

i ndex of ave r age ear n i ng s  i s  r educed below base thr oughout the s imu lati on . 

The bu i ld- up of th i s  from a 1 %  r ed uct ion i n  wages after one year to 1 . 5 %  

after 2 yea r s  r eflects l ag s i n  the manufactur i ng wages equation ( the only 

wag e to r espond d i r ectly in the model to the r etentions r atio) and i n  the 

tr a n sm i s s ion of changes in th i s  wag e  to other wag es i n  the economy . Afte r 

the f i r st 3 1 /2 yea r s  of the s imulat ion , the r ed uction of wages below base 

is attenuated by fall i ng unemployment , br ought about by both the f i sca l 

expans ion and the g a in s  to effect ive competitiveness made by then . 

The powe r of th i s  r etent ions r at io offset to the Ph i l l ips curve i s  

cons ide r able : in th i s  s imulat i on , after 4 year s ,  unemployment i s  r ed uced by 

1 20 , 0 0 0  a nd the level of wages lowe r ed by 1 . 3 % ; a n  equ iva lent r eduction i n  

unemployment brought about ov er  t h i s  t ime hor i zon by r a i s i ng gover nment 

con s umption ( w ith wag es fr ee a nd the exchange r ate f ixed) r a i ses the l ev el 

of wag es by over  3 % . 

A featu r e  of the wag es sector of the model i s  that the r etent ions r at io 

affects d i r ectly only e a r n i ng s  i n  manufactu r i ng . Nevertheless , the wag es 

sector closely ma i nta i n s  the p ropo rt ionate d iffe r enti a l s  between the thr ee 

ma i n  ear n i ng s  i nd ices in the model , except in the very short r un .  As the 

table below shows , the r etent i on s  r at io has a system impact then on al l 

thr ee classes of ear n i ng s . 

Ea r n i ng s  by sector , i ncome tax - 5 % , exchang e r ate f ixed 

D iffer ence from bas e %  

Qua rte r Manufactur i ng Gen e r a l  Gover nment Other 

0 0 0 

-0 . 9  -0 . 1  -0 . 7  

- 1 . 1  -0 . 4  - 1 . 0  

- 1 . 0  -0 . 7  - 1 . 0  

- 1 . 0  - 1 . 0  - 1 . 1  

- 1 . 2  - 1 . 2  - 1 . 2  

whole Economy 

0 

-0 . 6  

-0 . 9  

- 1 . 0  

- 1 . 1  

- 1 . 2  
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The i n i t i a l  effec t of r educ i ng the per sonal d i r ec t  tax r ate i s  to depr e ss 

nominal  wag es below base . Because wag es i n  the model affec t domest ic 

pr ices w i th a lag , and wages do not have a unit  weight i n  the i r  

determ i na t ion , r ea l  pr e- t ax wages fal l a l so .  After 3 year s ,  the Ph i l l ips 

curve s t a r t s  to domi nate the d i r ect tax i nfluence ( as we l l  as tha t  of 

consumer pr ices fal l ing below base)  and nom inal wag es sta r t  to move bac k  

towa rds the i r  base level ( a l though they a r e  s t i l l  0 . 6 %  below base aft e r  7 

yea r s )  • As pr ices r espond to wag es w i th a l ag , then , i n  t h i s  l a t t e r  phase 

the losses to r ea l  pr e- tax wages made pr ev iously are i nc r eas i ng ly r ecov e r ed . 

Real post-tax wag es a r e  boos ted thr oughout the s imulat ion by a round 4 . 5 %; 

the offset of taxes on nom i nal wages is only pa r t ia l . 

I n  the model , then , the pe r sonal d i r ec t  tax r a te i s  an effect ive i ns t r ument 

i n  ' pa in lessly ' depr es s i ng nom inal wages ( wh ich affect compe t i t ivene s s  and , 

hence , output and corpo r a te prof i tab i l ity)  and r ea l  pre- tax wages ( which  

ag a i n  affect corpo r ate prof i t ab il ity)  wh i l s t  boost i ng post-tax r ea l  wag es , 

wh ich a r e  what feeds i nto p r i v at e  consumpt ion . These wedges a r e  d r i ven a t  

the expense of the pub l ic sec tor ' s  tax r evenue . The improvement i n  

compe t i t iveness however i s  not suffic ient to p r event h igher con s ume r s '  

expend i t u r e  i nduc i ng a dete r ior a t ion i n  the cur r en t  account . The table below 

shows the t ime prof i le of the effec t s  on output and expend i t u r e s . 

Effec t s  of a 5 point i ncome tax c ut on components  of GDP ( volumes ) 
(Wages f r ee , exchange rate f i xed ) 

D iffer ence from base % 

Qua r ter s 

4 

8 

1 2  

1 6  

20  

2 4  

2 8  

Consumer s  
Expend i t u r e  

1 . 2 

1 . 5 

1 . 7 

1 . 9 

2 . 1  

2 . 3  

2 . 4  

Exports  

0 . 1  

0 . 3  

0 . 4 

0 . 6 

0 . 7 

0 . 7 

0 . 6 

Impor t s  GDP 

0 . 9  0 . 5  

1 . 0 0 . 7 

0 . 9 0 . 9 

0 . 9 1 . 0 

1 . 0 1 . 1 

1 . 0 1 . 1  

1 . 1  1 . 1  
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Cha,.t 5 

Reducing the rate of VAT by 5 
points, with the exchange rate fixed 

X devIatIon from base 

4 - - 4 

3 - - 3 

" ------------------------------------------- " 

-2 -

-3 - ..... 

-4 -

-5 -

NomInal ",ages 

' . '. Consume,. prIces .. ' ..' .... . .... 
......... 

.. ' .. ' .. ' .... .. . 
.. ' . . ' 

.... 

- - 1 

- -2 

- -3 

- -4 - -5 

-6 LI..II--'-..II--,-I .....L.LJ1L.J.-L...L-1L..l.1-1...1 ..11-1...1 ..11J..1 ...l-.L1 .".11,-.1..1 -1-.1.1 .".I11.,-l..'-1-.1.' �I -6 4 8 12 16 20 24 28 

Quarte,.s f,.om .ta,.t 
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If the same s imulat ion is r epeated w ith both wages and the exchange r ate 

f i xed , then the r eal post tax wage r i se s by around 8% . The r ise in 

per sons ' r eal d i sposable i ncome is however r ather s im ilar to that w it h  w ages 

f ree ; in that case , although w ages per head are lowe r , i ncomes st i ll 

r ise as output and employment ar e h i ghe r . A wages f i xed s imulat i on doe s 

h ighlight the r athe r slow feed through o f  r eal i ncomes to con sumer spend in g ,  

a s  can be seen f r om the table below. An app rox imately step change in RPDI 

( ex post ) takes over 6 year s to have its full e ff ec t  on consume r s '  

expend iture . 

Effects o f  a 5 po int tax cut on components o f  GDP ( volumes) 
- wages and exchange rate f i xed 

Di ffer ence s f r om base 

75  £ mn ( % )  

Quar t e r s  RPDI 

4 520  ( 2 . 5 ) 

8 480 ( 2 . 3 ) 

1 2  4 7 0 ( 2 . 2 ) 

1 6  4 7 0  ( 2 . 3 ) 

20  5 0 0 ( 2 . 4 ) 

2 4  500 ( 2 . 4 ) 

28 5 1 0  ( 2 . 4 ) 

Value added Tax 

Consumer s 
Expend i t u re 

2 20 ( 1 . 2 ) 

250 ( 1 . 4 )  

30 0 ( 1 . 6 )  

3 40 ( 1 . 8) 

39 0 ( 2 . 1 )  

430 ( 2 . 3 ) 

47 0 ( 2 . 4 )  

Impor t s  

9 0 ( 1 . 0 )  

1 00 ( 1 . 1 )  

1 1 0 ( 1 . 1 )  

1 20 ( 1 • 1 ) 

1 4 0 ( 1 . 2 ) 

1 50 ( 1 . 3 ) 

1 7 0 ( 1 . 4 )  

GDP 

1 0 0  ( 0 . 4 )  

1 3 0 ( 0 . 5 ) 

1 50 ( 0 . 6  ) 

1 70 ( 0 . 6 )  

1 90 ( 0 . 7 ) 

2 1 0 ( 0 . 8 )  

2 2 0 ( 0 . 8 )  

A simulat ion i n  wh ich the VAT r ate i s  r ed uced by 5 po i nts w i th wages free 

(but the exchange r ate f i xed ) p rov ides an ind icat ion o f  the respon se of 

nom inal and r eal wages to consumer pr ices in the model . Char t 5 shows th a t  

the in i t i al step fall i n  t h e  co nsumer pr ice level due t o  t h e  VAT cut i s  

followed b y  a decl ine in money wages r elat i ve t o  base ; subsequently p r i ce s  

fall fu r the r ag a i n  followed by wages . As a result the 1 %  r i se i n  th e real 

wage establ i shed by the th i r d  quar t e r  of  the s imulat ion is r oughly 

mainta ined dur i ng the next three year s .  
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Changing the VAT r ate in itse l f  h as r ightly no dir ect effect on 

competitiveness in the mode l  which depend s ,  for given ste r ling wor ld price s, 

on nominal UK labou r  costs . The fall  in the se gener ates  an improvement in 

net t r ade which , togethe r with the boost to RPD I coming from a highe r re al 

wage gene r ated by lowe r con sumer p rices , prod uce s a r ise in output of some 

1 . 6 %  a fter th r ee yea r s .  This reduce s unemployment and puts upward pre ss ure 

on the nomin al and real  wage : afte r five yea r s ,  the real wage is 2 %  above 

base , compared with 1 %  a fte r th ree . 

E f fects o f  5 point VAT r ate cut on components o f  GDP 
( w ages free , exch ang e r ate fixed ) 

Dif fer ence from base % 

Quarter s 

4 

8 

1 2  

1 6  

20  

24  

2 8  

Consumer s '  
Expenditu r e  

1 . 5 

1 . 9 

1 . 9 

2 . 0  

2 .  1 

2 . 2  

2 . 3  

Fixed 
I nvestment 

0 . 5  

1 .3 

1 . 4 

0 . 9  

0 . 7  

0 . 6  

0 . 5  

Exports 

0 . 2  

0 . 6  

1 . 0 

1 . 4  

1 . 5 

1 . 5 

1 . 2 

Imports GDP 

1 . 0 0 . 9  

1 . 2 1 . 4 

0 . 8  1 . 6 

0 . 6  1 . 7 

0 . 5  1 . 7 

0 . 6  1 . 7 

0.7 1 . 6 

[Note I nvestment r eceives a substantia l  boo st in the VAT simu lation s whe r e a s  

it appa r e ntly doe s not i n  th e income tax simulation s .  I n  both simulations , 

the re ar e ex ante pressures  for inte r e st r ate s to rise . Higher mortgage 

r ates wou ld in the mode l  lead to lower house price s ,  and lower re sidential 

investment . I ndeed , this is what happens whe n the r ate of  income tax is c ut 

- the e f f ect on mor tg age r ate s being amplified post tax by an implied 

r eduction in the mortg age subsidy . However ,  in the VAT simu l ation s ,  the 

over a l l  impact lowe ring wages a nd price s is suf ficie nt to produce lower 

nomin a l  inte r e st r ates ex post and this sets up the r ever se patte r n  of highe r 

house prices and mor e  r e sidential investment . These e f fects may be too 

big ; they dominate the e f f ects o f  the change in output on non- residential 

investment . ] 
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Char� 6 

2% higher world costs � 
price - inflation effects 

� ch.ng. In UK con.u .. r 

prlc •• 

2.4 -

2 -

1.6-

1.2-

.8 -

H.g •• and .xchang. r.�. fr •• 

H.g •• and .xch.ng. r.�. flx.d 

Exch.ng. r.�. flx.d 

.... g •• flx.d 

. .... . . .... 
- 2.4 ... 
-2 

1.6 

- 1.2 

-.8 

.4 -

------------------------------------ -_- .4 

I I 
8 

I I I 
12 

I I I 
16 

I I I 28 I I I 
24 

I 18 28 
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World price s imu lat ions 

A w ide v ariety of  world pri ce s  are iden t i f ied in the mode l . These are : 

world uni t l abour cos t s  (WULC)  , the p ri ce s o f  world man u f actured exports 

( PXWM) and of  ' compet i ng export s '  ( POOM ) , the pri ce of crude oi l ( PFO$ ) , an 

index of  CAP food prices in terms o f  European Un i t s  of  Account ( PCAP) , and 

four UN commodity price i nd ices [those of food ( UNFD) ; non- food agricu ltu ra l  

products ( UNAN) ; met a l  ores ( UNMO) and non-ferrous met a l s  ( UNME) ] .  I n  

add i t ion , for u s e  i n  the exchange ra te sec tor of the mode l ,  three v ariables 

des i gned t o  measure mone tary cond it ions in the Uni t ed S t ates are i nc l uded : a 

measure o f  the US money s toc k (M2US ) ; the US cons umer pri ce de f lator (PCUS ) ; 

and US TFE at current  pri ce s ( EFUS ) . 

The s e  world prices imp i nge on the mode l  v ia import and export def lators , by 

a f f ec t i ng compe t i t i vene s s  d irect l y  ( as world u n i t  l abour cos t s  doe s) , an d by 

d irec t ly be ari ng on the exchange ra te . Below, the i r  ef f ect on the UK pri ce 

l e ve l , th e terms o f  trade and UK output is examined for the case of a 2 %  s tep 

i ncrease in a l l  of the se pri ce s ( as well  as  US money and TFE ) • A l l  

four wage and exch ange rat e re g imes are d is t i ng u i shed . Aga i n ,  th is 

s imu lat i on has be en done for mode l  test ing purpose s :  an equ iproport ionate 

change i n  a l l  of  the se pri ce s  is not neces s ar i ly ' real i s t ic '  and no 

adj us tmen t s  were made to world act i v it y .  

The e f fects  o n  the UK pri ce level are shown i n  chart 6 .  I n  the mode l  

domest i c  pri ces are obt a i ned large l y  as  a mark-up o n  cos t s ,  ( domes t i c and 

imported)  w i th only a low wei ght be i ng g i ven to compet ing prices . Hence , 

UK output pri ce s  do not depend d irec t ly on f ore ign output price s i n  a common 

curre ncy . Equ a l l y ,  UK money wages re f lect UK con sumer prices and are not 

d irec t ly re l a t ed to e i the r fore ign output pri ce s or fore ign wages. 

Wh en world prices are ra i sed by 2 %  w it h  wages and the exchange rat e f i xed 

the n ,  the long-run e f fect on UK cons umer prices is an i ncrease of only around 

0 . 7 5 %  ( most of wh i ch comes through w it h in the f irst 3 years of the s i mu la t i on ) . 

Th i s  re f le c t s  the r i s e  i n  sterl ing import price s ,  wh ich are among st the 

cos t  terms dr iv i ng domest ic de f lator s .  
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with the exchange rate free, the long-run effect on UK consumer prices is 

halved, reflecting an appreciation of the rate during the first 3 years of the 

simulation. This is caused by the 2% increase in US consumer prices, money 

and TFE at current prices imposed at the start of the simulation. Although 

these changes do not directly alter the equilibrium effective exchange rate, 

they do lead to upward pressure on the rate. 

Freeing just wages produces a much larger effect on OK prices. After the 

first 4 1/2 years of the simulation, the OK price level is more than 

homogenous in the world price level. This effect is largely a consequence of 

higher activity lowering unemployment and raising wages via the Phillips 

curve. 

The profile of UK consumer prices with both wages and the exchange rate free 

is similar to that in the case of wages free alone, although the exchange 

rate appreciation mutes the increase in consumer prices somewhat. The 

downturn in the rise in OK consumer prices above base towards the end of the 

simulation reflects a further appreciation of the exchange rate due to a 

particularly questionable fall in the nominal stock of sterling M 3  below 

base in the last 2 years of the run. 

Thus, as a result of the way in which domestic prices and labour costs are 

specified, the model does not over the period considered exhibit 'law of one 

price' properties
f

. 

Because in the model domestic prices have a higher weight in determining 

export prices than in determining import prices, differential movements in 

world prices in local currencies, the exchange rate and OK labour costs will 

set up shifts in the terms of trade. A step rise in world prices with OK 

wages fixed will, to the extent that the sterling equivalents of world 

prices rise, lead to a deterioration in the terms of trade. The same is 

true of such a simulation in the short run even with wages free (reflecting 

the fact that UK wages respond to higher sterling import prices only 

indirectly and with a lag) , but as wages rise further above base, the 

position is reversed, and the terms of trade recover. 

in the table below. 

This is illustrated 

t
It may in the long run as wages overshoot and output is pushed back 
towards base levels. 
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Chart. 7 

2% higher world costs � prices - output effects 

% change In UK GDP 
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Terms of trade ( good s and se r v ice s )  in 2% s tep i ncrease in  world 
pri ces simu lat ions 

D i f f erences from base (%) 

Years Wages and Exchange rat e  Wages f i xed wages and 
exchange 
ra te f ree 

2 
3 
4 
5 
6 

exchange 
rate f i xed 

-0 . 4  
-0 . 4  
-0 . 4  
-0 . 4  
-0 . 4  
-0 . 4  

fi xed 

-0 . 4  
-0 . 3  
-0 . 2  
-0 . 1  

0 
0 

-0 . 3  
-0 . 3  
-0 . 3  
-0 . 3  
-0 . 3  
-0 . 2  

-0 . 3  
- 0 . 3  
-0 . 2  
-0 . 1  

o 
o 

The effec ts of  a 2% step change i n  world pri ces on outpu t  are shown i n  chart 

7 .  The impact ef fect of  thi s change is a g a i n  to compe t i t i vene s s .  

Th is  ari se s  d irec t ly via  h igher world u n i t  l abo ur cos t s  (WULC ) in  t he 

equ at ion s for export s of  man uf ac ture s  (XGMA ) and i mports of  f in is hed 

manufac ture s  (MGFM ) . There are also improvement s  in  export pri ce 

compet i t i veness wh ich in the mode l  i s  important for serv ices cre d i t s . 

Import pri ce compe t i t iveness a l so ben e f i t s  ini t i a l l y .  These rel at i ve p ri ce 

movement s  arise from the less th an u n i t  wei ght g i ven to world prices i n  

domest i c  outpu t pri ces and most export def lators , as we l l  as  the l ag s  

be tween the se pri ces and world prices . 

In  th e wages and exch ang e rate f i xed cas e ,  a steady ri se i n  outpu t above 

bas e is produced for the f irst 4 years of the s i mu lat ion ,  re f lect i ng 

the long lags in the model between changes in actual and e f fec t i ve 

compe t i t i veness  ( and the much shorter lags be tween world pri ces and trade 

de f lators ) • A broad p lateau in  the ef fec t on output is  subsequen t l y  

at t a i ned . A s imi lar pro f i le i s  e v iden t  when the exchange rat e  

is free , but w i th a lower boost t o  output a t  each po i n t , re f lec t i ng the 

apprec i at ion in the exchange ra te i n  the f irst 3 years o f  the s i mu lat ion . 

When wages are free , the re spon se of  outpu t is s im i l ar whether the exchange 

rate is free or not ,  with the in i t i a l  boost to compet it i vene s s  be ing eroded 

as UK wages respond to both pri ce s and h i gher output . As in  the pu bl ic 

expend iture s imu lat ion s ,  the s low adj us tmen t of emp loyment to outpu t en su re s  

th at wages overshoot and outpu t i s  eventually  pu shed below base . 
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I n  t h e  mode l ,  t h e  exch ange rat e  i s  used t o  convert world prices into 

s terl i ng equ ivalent s .  Th i s  impl ies that a g iven proport ionate i ncre ase in 

world pr ices w i th the exch ang e rate f ixed i s ' rough l y  equ ivalent to an 

equ i proport ionat e deprec iat ion of the exch ange ra te . World price 

s imul a t ions are , however, more intere s t i ng from a mode l tes t i ng v i ewpo i n t  

s i nce they al low run s  t o  be u ndert aken i n  wh ich the exchange ra te i s  

endogenously determ i ned . 
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CHAPTER I I I  LINEARITY OF THE MODEL 

A thorough examinat ion of the l inearity and symmetry propert ies of the 

mode l  wou ld i nvolve shock ing a f a i rl y  exhaus t i ve set of exogenous v ar i ables , 

one at a t ime w i th shoc ks varied with respec t to bot h s i ze and s i gn . Th i s  

wou ld generate a huge vol ume o f  re su lts . A more l imi ted exerc ise , 

concen trat ing on responses to changes in the i ncome t ax rate , i s  reporte d 

here . The i ncome t ax rate was chosen because i t  has both demand and 

supply s ide e f fects  w i th i n the mod el and should be a conven ient s ingle tool 

for the i nvest igat ion of l inear i t y .  

S imu lat ions were run where the s tandard rate o f  persona l  income tax was set 

at 20 % ,  2 5 % ,  29% , 3 1 % ,  3 5 %  and 4 0 %  for compar ison w i th a base where the t ax 

rat e was 3 0 % .  The results , in terms o f  the response o f  the more important 

econom ic aggreg ates , outpu t  and i n f la t i on ,  for example , to the range of  tax 

rate s ,  are presented graph ic a l l y  at the end of  the chapter.  For e ach 

aggreg ate , there are two g raph s :  the top one p lots the re sponse ag a i n st 

the change in the tax rate at three hori zons - after 5 quarters , 1 7  qu arte rs 

and 2 9  quarters ; the bot tom graph sh ows the t i me pro f i le o f  the ind i v idual 

re sponses
t

. 

In  the s imu lat ions both wages and the exchange rate sectors were endogeno us . 

The exchange rate sec tor , in part i cular, is l i kely to produce non

l i neari t ie s j  but th i s  sector and that wh ich de termines sterl ing M3  are 

areas o f  the mode l  that are frequen t ly overriden . The responses o f  the 

exchange rate ( e f fect ive rate EER ) , interest  ra tes ( banks base rat e  BeBR) 

and sterl i ng M 3  (KM£S)  are shown f irst . To the extent that non- l inear i t y  

i s  present , i t  becomes most apparen t toward s the end o f  the s i mu l at ions 

( after 5 years or so) . 

exchange rat e sector* . 

Asymmetri c re sponse s  are most stri k i ng i n  th e 

The se are not present i n  the response of  s terl ing 

M3  though , suggest i ng that the imposed publ ic sector re act io n  func t ions for 

int ervent ion and i nterest  ra te s are most ly respon s i ble . 

t
The respon ses might be l inear across pe a ks , but the t ime pro f i le s  m ight 
be d i f fere nt for d i f ferent si zed sh oc ks . Th i s  seems to be the case for 
manufacturing output (MPRO ) for example . 

*A d i f ferent base m ight genera te l es s  ' l ine ar i ty '  and more ' symmetry ' . 
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Asymmet ry can a l so be seen in t he response of  the PSBR, but th i s  is probab l y  

assoc i a ted w i t h  the exchange ra te asymmetry and i ts consequence for oi l 

taxes . 

F in a l l y ,  the res ponse of  outpu t ( both GDP and manufacturi ng a lone ) , pri ce s ,  

wages , the curren t  bal ance and I oe s  net borrowing requ i rement  are all  

broadly l i ne ar and broadly symmetr i c .  From these , i t  can be concl uded 

t ha t , for many v ar i ables , it is reasonable to ass ume the mode l ' s  re sponses 

to be l i near i n  the short-ru n ;  however , as sum ing symmetry cou ld i n  a few 

i nst ance s be m i s lead ing . 
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CHAPTER IV H I STORIC TRACK I NG 

I n t r od uct ion 

Th i s  sec t i on d i scusses the h is tor ic t r ac k ing per for mance of  the model 

be t wee n 1 97 4  and 1 9 8 2 . Used car efu lly,  an examinat ion i nto the h is tor ic 

t r ac k ing per for mance o f  a model can g i ve a u se fu l  i n s ight into t he 

developmen t  o f  system e r r or s  i n  the mode l .  The resu lts , however , are not 

l i kely to i nd icate much about the approp r i ateness o f  the model for for e cast i ng ,  

The main l im i t at ions o f  t h e  app roach stem f rom t h e  as sumpt i on s  r eg ar d ing the 

n at u re and determi nat ion of  the exogenous var i ables . 

F ir s t ,  it i s  clear that model s w it h  d i f f erent degrees o f  exogene ity can not 

be compar ed by t h i s  techn i que . For example , a mode l wh ich ass umed that 

s toc k bu i ld ing was exogenous i s  l i kel y t o  predict the h i s tor ical out tu rn for 

GDP much mor e  accu r ate ly t h an one which at t empt ed to mode l  t h i s  low s i gnal 

h i gh noi se ser i e s ,  yet the lat ter mode l  con t a i n s  at  least some add it ional 

i n for mat ion wh ich might be u se f u l  in f orecast i ng and s imu lat ion . Hend r y  

a nd R icha rd ( 1 9 8 2 )  h ave arg ued that , even i f  agr eemen t i s  r eached bet wee n  

r i val mode ll er s over wh i ch var i ables ar e s t rong l y  exogenous ,  a n  examinat ion 

of dynam ic t r ac k i ng er r or s  as  a g u i de to model compar i son h as l i t t le to 

commend i t . 

Second , i n  any for ecas t i ng exer c is e ,  the f u tu r e  values o f  the exogenous 

v ar i ables are u nk nown ex ante . Con s equent ly an examinat ion of  system 

e r r or s  cond i t i oned on k nown v al ues of the exogenous var i ables act s  as on l y  a 

par t i a l  gu i de to t he for ecas t i n g  char ac ter i s t i c s  o f  the model . Var ious 

su ggest i on s  have bee n  made as to how th i s  d i f f i cu lty might be over come , the 

most common be i ng to est imat e t ime se r i e s  mode l s  for all the exogenous 

v ar i ables and then replace the act ua l values of the var i ables by t ime se r ies 

pred ictor s* ( see Fair  ( 1 9 8 0 ) ) .  I f  the model i s  l inear ( as the Ban k  mod el 

appear s to be approx imat e l y ,  see Chapt er  I l l ) , then th i s  t r an s lat i on 

t u rns the whole mode l  i nt o  a l ar g e  t ime ser ie s model ,  and consequent l y  

the s t r uct u r a l  mode l  shou ld onl y  outper for m a t ime se r ie s  model on an 

h i s t or ic for ecas t i ng test  i f  i t  i s  nonl inear ( see McNee s ( 1 97 9 ) ) .  But t i me 

ser i e s  mode l s  o f  the exogenous v ar i ables ar e not neces sar i ly the bes t 

for ec as t s  avai lable . Alte r n at i ves , su ch as publ i shed pu blic  expend itu re 

p l an s  and economic wor ld t r ade p ro j ec t ions may be bet te r . 

shou ld be u s ed i n  a t r ue f or ecas t i ng test . 

I t  i s  these th at 

* w it h  the r ecog n i t ion that is somewhat inapp ropr i ate for some pol icy 

v ar i a bl es , eg t ax r ates , wh i ch ar e bes t left at the i r  h is tor i c  v a l ues . 
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The s tochas t i c nat ure of  econom ic t i me ser ies i s  a l so impor tant . In th e 

present study , the s tochas t ic par t o f  the econom ic model was ignor ed . 

Theor et ic ally,  th i s  i s  i nco r r ec t  - i n  a t ime se r ie s  forec as t i ng mod el i f  no 

er r or s  or innovat ions are allowed to enter  the h i s tor ic s imulat ion , then i f  

the model i s  s t at ionary the pro j ec t ions w i l l  s i mply tend to t he mean o f  the 

ser ie s ,  and the h is tor ic t r ack w i ll e ven tually expl a i n  � o f  the v ar i a nce 

19 , of the obse r ved se r i es , even though the t ime se r ies mode l may we l l  be the 

t r ue data gene r at i ng mech an i sm ( see Hend r y  and Richard ( 1 9 8 2 ) ) .  Th i s  

result emphas i ses the need for s tochast ic s imu lat ions i f  t r ue est imates  o f  

for ecas t i ng accur acy are requ i r ed ( see Fair  ( 1 98 0 ) ) .  No attempt ha s be en 

made to u nder take s tochastic s i mu lat ions on the Bank model . 

The r e  ar e fur ther caveats too . A hi s tor ic t r ack i ng exe r c i se c ar r i ed out 

w i th i n  the s ample pe r iod of  the est imat ion of the mode l  r un s  the r i s k  o f  if 
' over us i ng ' the i n format ion in the d at a  -)exten s i ve regard may h ave bee n 

paid to system proper t i es at the est imat ion stage . A mor e  power fu l  

test o f  the model would concentr ate more heav i ly on out o f  sample 

pe r for mance of the mode l ,  to g i ve a bet te r g u ide to pred ict ive acc u racy 

( Fa i r  ( 1 98 0 ) ) .  Mode l s  are far more l i kely to br eak down out o f  sample 

than w it h i n .  

Even i f  h i s tor ic t r aC k i ng i s  r e ser ved for pe r iod s  formally outs ide sample , a 

s imi lar caveat may remai n .  The for ecast ing pe r for mance o f  s i ngle equ at ions 

i s  typically chec ked on ex post data i n  the Ban k mode l .  Care mus t be ta ken 

then to avoid what F a i r  descr i be s  as a " subt le form of data m i n i ng " , 

whereby ,  for example , the spec if icat ion of  equ at ions , est imated i n  1 98 2  b ut 

over an est imat ion pe r iod end ing i n  1 97 9  say,  ar e i n f l uenced by r e cent  o ut 

of sample exper ience . I n  bu i ld ing a mode l ,  i t  seems sens ible to accord 

some weight to recent out o f  sample per for mance , but it must be ac k nowledg ed 

that us ing the data in th is manner d imin i she s substant i al ly the power of a ny 

ex post s imu lat ion chec ks on the whole mode l . 

Furthe r mor e ,  models are often des i gned pr imar i ly for forecas t i ng and 

s imu lat ion exe r c i ses over the futu re . Some of  the r u les bu i l t  into t h e  

model for these purposes are k nown to h ave l it t le explanatory power over t h e  

pas t . An example from the Ban k mod el i s  th e imposed equ at ion for non-

t r ad ing publ ic sector employmen t ( LEG) . Th i s  g ives a u n i t  e l as t ic i t y o f  

changes i n  employmen t  t o  changes in publ ic sector cur r e n t  spend ing (G)  - no 

stable r e l at ionsh ip could be found us ing h i s tor i c  data but some r ule w as  

j udg ed to be better  than none for s i mu lat ion wor k .  Further  example s can 
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be found in the mode l l i ng of the f i sc al sys t em ,  wh ich i s  des ig ned to 

i nco r porate  only the essent i al fe a tures  of the cur r en t  tax r eg ime - keepi ng 

deta i l s o f  sever a l  prev ious tax systems on the mode l  can be cost ly i n  

t erms o f  ma i n tenance and unde r s tand ing o f  the whol e  model .  

F i na l ly ,  mod e l s  des igned and val idated over h i s to r ical per iods may be poor 

g u id e s  for f u t u r e  behav iour i f  ther e  is then a substan t ia l  sh i ft in the 

determinat ion o f  the exog enous v ar iables ( pa r t ic u l a r ly pol icy var iables ) 

outs ide the scope of the model . 

Methodology 

Dynamic s imulat ions were r un on four d i f fe r ent v er s ions of  the model from 

the f i r s t  qua r ter  of  1 9 7 4  to the second quar ter  of 1 9 8 2 . The s imul a t i ons 

wer e then repl icated s t a r t i ng i n  the f i r s t  qua r t e r of  each succeed i ng year , 

unt i l  t he f i r s t  quar t e r  of 1 98 1  - thus  eight  s imul a t ions wer e  ava i lable for 

one to s i x  s tep ahead for eca s t s ,  seven for seven to ten step ahead and s i x  

f o r  e l even t o  four teen s tep ahe ad forecast s .  Summar y  stat i s t ic s  for the 

for ecast i ng e r r o r s o f  key var iables in t he mod e l  wer e  then calculated . 

An exam in a t ion o f  the one s tep ahead e r ror var i ances was a l so under taken fo r 

d i f fe r ent ver s ions of  the model , u s i ng the whole  ava i l able set o f  th i r ty 

four one s t ep ahead e r ror s .  The sys t em e r r o r s  wer e  compar ed w i t h  the 

s ing l e  equa t ion er r o r s  for sev e r a l  key var i ables . 

The s imu lat ions wer e done w i t h al l the s ing l e  equat ion s t a t ic r e s idua l s  se t 

to zero . G iven that i n  for eca st ing and po l icy s imul a t ion exerc ises , 

r e s idual s  o r  ' con s tant adj u s tmen t s ' a r e  f r equently app l i ed to behav iour a l  

equa t ions t o  r e f lect  known def ic ienc i e s  in t h e  model ,  sett ing r es idua l s to 

zero  i n  t h i s  manner ove r s t a tes the d i f f ic u l t y  the mode l  might have in 

t r ac k i ng the pas t .  An a l t er native methodology would be to i ncorpo r a te s ome 

j udgmen t a l  r es idual s e t t i ng r u le , such as the aver age of  the pas t  eight 

s t a t ic r e s id u a l s  ( as i n  Ar t i s 1 98 2 )  but th i s  was not done . Dummy var iables  

wer e , however , r e t a i ned - a r g ument s can be  made both ways for  the v a l i d i t y  

o f  th i s  assumpt ion . I n  t h e  f ew cas e s  wher e autocor r e l ated er r or s t r uc t u r es 

a r e  incorpo r a ted i n  the model , they were subs t i tuted out by tak i ng the 

appropr i a t e  t r an s forma t ion of the v a r i ables inc l uded i n  the equa t ion . 
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As st r e s sed i n  the prev ious sec t i on ,  all the results  o f  a dynam ic t r ac k i ng 

exer c i s e  ar e cond i t ioned on th e exogenous var i able s . In  the Ban k  mod e l ,  

these are ma i nly wor ld var i ables - wor ld t r ade , oi l pr ice s ,  commod i t y  p r i ce s  

and for e ign interest rates - and pu bl ic sector v ar i ables - publ ic 

expend i ture  and tax r a te s .  However , g i ven both th e d i f f icu l t ies i n  

est imat i ng st able equ at ions for t h e  exchange r a t e s  and wages , and the i r  

impor tance i n  the de terminat ion o f  the system proper t i e s ,  i t  w as dec i ded t o  

under take the t r ac k ing exerc ise on ver s i on s  o f  the model w i t h  the se 

exogenous as well as on the full  model . 1 In pract i ce , solv i ng the f u ll 

model dynamically from 1 97 4  Q 1  resu lted i n  it f ai l i ng to solve by 1 98 0  ( the 

pr ice expect at ions ser ies  in the i nterest  r a te equat ion were d r i ven s o  far  

o f f  t r ack that interest r ates came out far  below the i r  h i s tor i ca l  out t u r n  

and a n  explo s i ve r i se i n  house pr ices w as tr i ggered
�

) . Hous i ng apar t ,  

the e f f ec ts of  interest r ates on the mode l are wea k ,  and the need t o  

exogen i se p r ice expectat ions , as the r e s u l t s  con f i r med , was not 

cons idered to be impor tant . 

wer e  th er efore : 

The f our ver s i on s  o f  the mode l  con s i de r e d  

Mode l 

Mode l 2 

Mode l 3 

Mode l 4 

Results  

Full mode l 

Model but w i th pr ice expectat i on s  exogenous 

Model 2 w i th the exchange rate sec tor exogenous also 

Model 3 w ith , in add it ion , the wages sec tor exogenous 

Thi s  sec t i on is d i v ided i nto three p ar ts :  th e f i r st outl i ne s  br i e f ly t h e  

prope r t ies o f  t h e  sys tem when s i mu lated one s tep at a t ime ; the seco nd 

look s  at the t r ack i ng per for mance of the model when s imu lated over v ar ious 

su bper i od s  of  the avai lable dat a set ; and t he th i r d  descr i be s  the d ynam ic 

t r ack of  the model over the whole h is tor ic per iod f rom the f i r st qua r t e r  of  

1 9 7 4  to the second quar ter of  1 98 2 .  

One pe r iod results  

Equat ions are typ ically se lected for mode l s  on the bas i s  of  the i r  

s tat i s t ical pe r formance over some h i stor i ca l  e st imat ion per iod , together 

� 
However the model now appear s mor e s table than in the prev ious h i s tor i c  
t r ac k ing exe r c i se o n  t h e  Ban k mode l .  ( B r i e r ley ( 1 97 9 ) . 



TABLE 1 :  A compar i son of one step ahead s ing le equation error s and system errors 
for major var iab l e s* - 1 9 7 4 : 1  to 1 9 8 2 : 2  

S ing le Equation Full System 

Mean 
percentage 
error ( MPE )  

Root Mean MPE RMSPE 

Consumer spending : 
Non-durables ( CND )  
Durab les (CD)  
Total ( C )  

Fixed investment : 
Private industrial ( IND) 
Private resident ial ( IHP ) 
Total ( IF )  

S tockbui l ding (11 ) 
Export s : 

Manufactured goods ( XGMA ) 
O i l  ( XG2 ) 
Total ( X )  

Impor t s : 
Finished manufactures ( MGFM) 
Semi manufactures ( MGSM) 
Oil ( MG2 ) 
Total ( M )  

Factor Cost Adj ustment ( FCA) 

Gross Dom e s ti c Produ ct 
( expenditure measure ) ( GDPE ) 

Wholesale output pri ce in 
manufacturing ( P I MO )  

Non durable con sumers ' 
expenditure def lator ( PCND )  

Averag e earnings in 
manu facturing (WAEM) 

Pressure on the exchange 
rate ( PERK) 

Three month local authority 
intere s t  rate ( end quarter)  
(RLAE ) 

0 . 1  
-0 . 7  

o 

Square 
percentage 
error (RMSPE ) 

0 . 6  
3 . 8  
0 . 7 

2 . 6 4 . 3  
0 . 5  8 . 0 
1 . 2  2 . 1  

- 6 2 * ( -0 . 2 ) ,£ 2 15 * (0 . 9 ) ,£ 

- 1 . 1  
19 . 0  

0 . 4  

- 2 . 3  
- 3 . 0  
1 3 . 0  

0 . 1 

3 . 8  

-0 . 3 

-0 . 2  

0 . 4  

- 1 . 3  

-0 . 5� 

O .  3� 

3 . 9  
3 1 . 3  

3 . 2  

7 . 1  
6 . 0 

20 . 7  
2 . 7 

5 . 1  

1 . 3  

0 . 8  

1 . 2  

2 . 4  

5 . 3� 

2 . 5� 

* Mean error and root mean square error ( £ 7 5  mi l lion) . 

t As % of mean GDP . 

� Mean error and root mean square error ( t  pOint s )  . 

-0 . 1  
- 1 . 0  
-0 . 2  

0 . 7  
4 . 1  
0 . 8  

2 . 9  4 . 6 
0 . 5 7 . 9  
1 . 3  2 . 2  

-70* ( -0 . 3 ) ,£ 2 6 4 *  ( 1 . 1 ) ,1  

- 1 . 0  
2 3 . 0  
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TABLE 2 : A compar i son of one step ahead system errors under different assumptions 

of exogeneity 1 9 7 4 : 1  to 1982 : 2  

Model 

( a )  
Variable 

C 

IF 

II  

X 

M 

FCA 

GDPE 

Full model 1 
1 

2 3 
1 + Price 2 + Ex change 
expectations rate se ctor 
exogenous exogenous 

4 
3 + Wage sector 
exogenous 

MPE RMSPE MPE RMSPE MPE RMSPE MPE RMSPE 

- 0 . 2  0 . 8  - 0 . 2  0 . 8  - 0 . 2  0 . 8  - 0 . 2 0 . 8 

1 . 3  2 . 2  1 . 2  2 . 2  1 . 2  2 . 2 1 . 3  2 . 3  

-7� 264� - 7 3� 264� -64� 2 4 4� -6 3� 2 4 4� 

0 . 4  3 . 1  0 . 4  3 . 1  0 . 4 3 . 1  0 . 4  3 . 1  

- 0 . 9  4 . 9  - 1 . 0 4 . 9  - 0 . 9  4 . 8 - 0 . 8  4 . 6 

2 . 9 

- 0 . 1  

4 . 5  2 . 9  2 . 9  

o 

4 . 5  2 . 9  

1 . 6  - 0 . 1  

4 . 5  

1 . 5  

ffective exchange rate (EER) - 0 . 5  

1 . 5  - 0 . 1  

2 . 4  - 0 . 5  

1 . 0  - 0 . 4  

4 . 5  

1 . 6  

2 . 4  

PIMO 

Consumers ' expenditure 
def lator ( PC)  
Average earning s (WS ) 
Total employment (LE )  
RUE 

Stock of Sterling M3 
(KM£ S )  

- 0 . 4  

- 0 . 2  

- 0 . 5  

1 . 3  - 0 . 2 

1 . 6  - 0 . 5  

1 . 0 - 0 . 4  

1 . 3  - 0 . 2 

1 . 6  - 0 . 6  

1 . 0 - 0 . 3  

1 . 3  0 . 0  

1 . 6  

0 . 9  

1 . 0 

4* 70* 4* 70* 5 * 69 * 4 * 7 2 * 

- 0 . 2f 2 . 4f 0 . 4f 2 . 2f 0 . 3f 2 . 5f 0 . 3 f 2 . 51 

- 2 . 9  7 . 0  - 2 . 3  6 . 9  - 2 . 2  6 . 9  - 2 . 2  7 . 0 

(a)  See Table 1 for description of var iables 

Thousands 

Mean error and RMSE (% points ) 

Mean error and RMSE ( £ 7 5  m i l l ion ) 
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w i th a n  analy s i s  o f  the i r  t h eor�t ical pr ope r t ies . I f  the 

e s t ima t ion t echn ique chosen is  a l im i t ed i n format ion or s ing le equa t ion 

techn i que , as is almo s t  always the case , then no a ttent ion i s  paid to sys t em 

e f f ic i ency , as  wou ld occ ur na tur al ly i f  a 3SLS or SURE type est imator were 

used . Consequently , i t  i s  useful  to exam ine the pe r formance of  the s ystem 

a nd to compa r e  the r e s u l t s  w i th those obta i ned i n  est imat ion one equat ion a t  

a t ime .  U s i ng d i f fe r en t  ver s ions o f  the model with  d i f fe r en t  deg r ees o f  

exog ene i ty i nd ica tes how s ing l e  equat ion er ror s in  the exchange r a t e  and 

wag es sec to r s for example feed thr ough to the rest  of the model .
f 

Whe r eas i t  i s  r e la t ively e asy to compar e  the s i ng le equat ion s ta t ic e r ro r s  

and sys t em e r ror s for v a r i ables wh ich ar e the s ubj ec t o f  an est imated 

equa t ion , i t  i s  mor e  d i f f ic u l t  at  the level of  agg r egate var i ables der ived 

by iden t i ty such as GDP . To examine how s ucces s fu l  GDP i s  t r ac ked i n  a 

" s i ng le equat ion " sense , i t  is nece s s a r y  to cons t r uc t  the " s ing le equat ion " 

r es idual by s umm i ng the s ta t ic r e s idua l s  o n  all  t he component  equat ion s , but 

t h i s  proced u r e  imp l i e s  ignor ing any r e lat ionsh ips the r e  may be between t h e  

e r ror s on the i nd iv idual demand component equat ions ( see Chapter V)  • 
Table 1 g ives s ummar y  s t at i s t ic s  for the system and s ing le equat ion er r or s 

for the major  behav iou r a l  equat ion s  i n  the model , and for the expend i t u r e  

componen t s  o f  GDP . Table 2 shows how t h e  system proper t ies var y under 

d i f fe r en t  assumptions of exog ene i ty .  

W i th the exc ep t ion o f  impor t s , the r e s u l t s  i n  Table 1 indicate a mar ked 

s i m i l a r i ty between the one s t ep ahead s i ng le equa t ion and sys tem e r r or s .  

The sys tem r es u l t s  have larger  root mean squar e  e r r o r s  than the s ing l e  

equat ion ones , but the d i f fe rence i s  gene r al ly not very g r eat . The syst em 

e r r o r  v a r i ance depends on the e r r o r  v a r i ance s  o f  the i nd iv idual equa t ions 

and the cov a r i ance between t hem . Con t empor aneous cor r e l a t ions betwee n t h e  

s i ng l e  equa t ion r e s iduals  ar e exam ined i n  Chapter V .  The r es u l t s  here  tend 

to i nd icate  that the consequence s o f  these cor r e lat ions a r e  sma l l . 

f
C l ea r ly other sector s could be made exogenou s .  
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Two feat u r e s  o f  t h e  results i n  Table 1 a r e  notewor thy.  F i r st , the 

allocat ion o f  demand for f i n i shed man ufac tu red good s be tween impor ts (MGFM ) 

and domes t i c  output (MP RM )  , per for ms much wor se when the model ' s  pro j ec t ions 

of demand r athe r than actual demand i s  used . Th i s  r e s u l t  i s  not 

sur pr i s i ng ,  g iven the comple x it y  in modell ing th i s  ar e a ,  in par t i cular , the 

shor tcomings of the data
f

. Second , al though the s i ng le equat ion 

es t imate of the consumer pr ice level for g iven wages , manu f actur i ng pr ices 

and the exchange r at e ,  tends to under pred ict , the oppo s i te i s  the c as e  in 

the system, as wholesale pr ices and wages are over pred ic ted . 

Tu r n i ng to Table 2 ,  the one step ahe ad system er ror s appear l i t t le af fec ted 

by the er ror s in the exchange rate and wages sec tor s .  Th i s  r e s u l t  tend s to 

conf i r m  the results  from Table 1 ,  and both suggest that to reduce the s ystem 

var i ance f u r t her  i t  i s  nece ss ar y  to improve the proper t ie s  o f  the  o th er key 

beh av iou r a l  equat ions . I t  should be no ted th a t  the r e  are common sense 

l imits  on how f ar the min imum er ror v ar i ances can be pushed - care mus t be 

ta ken to avo id ' over f i t t i ng '  equ at ion s . Th i s  i s  a matter of  j udgmen t , 

bu t one factor wh ich needs to be bo r ne in m ind i s  the vol at i l i t y  o f  the 

ser ies unde r sc r ut i ny* . For ex ample , g iven th at consumer spend i ng on 

durables tends to be much mor e er r at i c than expend i t u r e  on non-durables , the 

min imum var i ance could be expec ted to be somewhat h ighe r . 

Mult ipe r iod results  

The r e s u l ts for  the  mu l t iper iod t r ac k ing pe r for mance of  the  model a r e  s hown 

i n  char t s  1 and 2 .  Each gr aph shows th e aver age root mean squ are 

pe rcentage er ror for  the f i r st f i ve qu ar te r s  o f  e ach dynam ic s imulat i on , 

together with  the aver age n ine and th i r teen s tep ahead er ror s .  The se 

aver ages wer e  taken f rom the re su l ts o f  s i x  s imu lat ions star t i ng i n  th e 

f i r st qu arter  of  e ach year f rom 1 97 4  to 1 97 9 . They wer e  calculated for 

three of  the ver s ions of the model refer red to ear l ie r . 

f The e r r o r s  in r econc i l ing the expend iture and output measures o f  GDP 
feed i n to the mode l he r e .  

* Equ a l l y ,  should we really expect to model an econom ic var i able any be t t e r  
th an the CSO wou ld claim that the i r  stat i s t ic s  measure i t ?  
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Model 1 

Mode l 3 

Mode l 4 
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Fu l l  model 

The model  with pr ice expec tat ion s and the exchange r ate sector s 

exogenous . 

The model w i t h  pr i ce expec t a t ion s ,  the exchange r ate and wages sec tor s 

exogenous .  

The r e s u l t s  for Model 2 - the f u ll model w i th pr ice expectat ions as th e on ly 

add i t ional exogenous var iabl e - ar e no t shown . The results  tended t o  be 

ver y s im i lar to those for the fu ll model for the f i r st f i ve quar ter s for all 

the v ar i ables shown , ( bar r ing interest  r ates and the money supply) . In the 

longer r u n ,  the d i f f e r e nces bet wee n model 1 and model 2 for the money s upp ly 

and i n t e r e s t  r a tes feed i n to the exc hange r at e  and con sequently bac k i n to 

the r e s t  o f  the model . Even by 1 3  qu ar ter s ,  though , the d i f fer e nt ial  

e f fects on total act iv ity are small . 

The s ample of  s ix i s  too small t o  d r aw ver y f i r m in fer ence s ;  some ten ta t i ve 

conc l us ions can however be made . In gene r al ,  the full  model e s t i mates have 

the l ar g e s t  r oot mean squ ar e  er r or s - as the exchange r ate i s  d r i ven off  

cou r se by e r ro r s  i n  s t e r l ing M3 . w ith inadequ ate equat ions for the 

f i n anc i a l  f lows , the i n te r nat ional  monetar i s t  theo r y  of exchange r ate 

det erminat ion doe s not per for m wel l  as par t o f  the system . w i th the 

exchange r at e  exogenou s ,  the most impor tant l i n k  be twee n the f i n ancial  

v ar i ables and the  real  economy h a s  been sever ed . However ,  the sen si t i v it y  

o f  the t r ac k  o f  output t o  the exchange r at e  doe s not seem large . The 

th i r teen s tep ahead RM SEs for per son a l  consumpt ion , f ixed i nves tmen t , 

e xpor t s  and impo r t s  are all s im i lar for both the full  model and the mod el 

w i t h  an exoge nous exchange rate . Although the level of  pr ices ( cost s )  is 

substant i al l y  d i f fe r ent w i th th e exchange r ate exogenous , relat ive p r ices 

( co s t s )  ar e af fected much less and it is the se tha t  play the mor e  impor ta nt 

role in determ i n i ng ac t i v i t y .  

The char t s  for pr ices and wages show how t h e  exchange rate e r r or s  are 

mag n i f ied by wage-pr ice spi r a l s  in the model : r un n i ng the s imu lat ion s  

w i t h  t h e  exchange r ate exog eno us r emoves o n e  source of  i n f l a t iona r y  shoc k ,  
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al though the RMSE s o f  the nominal magni tudes st i l l g row qu i te qu i c k l y  

th rough t ime .  Set t i ng the wage var iables a t  the i r  actual outturns  removes 

the poss i b i l ity of a wage-pr ice sp i r a l ,  and the RMSE of the con sumer p r i ce 

equ at ions fal l dr amat ically . In terms of  demand,  the only s i gn i f i cant 

change is the mar ked fall in the approx imate var i ance of  the equ at ions for 

consumer spend i ng . Th i s  f ind ing is as expected, as the var i ance o f  both 

pe r sonal i ncome and the inflat i on r ate ar e substan t i al l y  r educed . 

The dynam ic path between 1 9 7 4  and 1 9 8 2  

Th i s  sect ion exam i nes the dynam ic path taken by th ree ver s ions o f  the 

mode l when run f teely f rom th e f i r st quar ter of  1 97 4  to the second qu ar ter  

of 1 98 2 .  The three runs stud ied ar e :  

Model 2 

Mode l 3 

Mode l 4 

Model  with  pr ice expec tat ions exogenous . 

Model  w i th pr ice expectat ion s and the exchange r ate exog eno us . 

Mode l w i th pr ice expec tat ion s ,  the exchange r ate and the wage 

secto r s  exogenous . 

The paths o f  the er ror s for GDP , th e consumer pr ice leve l and the exchange 

rate are shown i n  Cha r t s  3 to 5 .  A pos i t ive e r r or i nd icates that the 

ser ies i s  be i ng u nde r pred icted . Independent o f  the deg ree o f  exog ene i t y ,  

the re i s  a c lear  upwar d s  trend i n  t h e  track ing er r or s  for GDP th rough t i me , 

from overpredict ion of  the 1 97 4  and 1 97 5  recess ion to u nde rpred ict i on i n  th e 

late 1 97 0 s  and early  1 98 0 s  - desp ite th e cu r r en t  r ecess ion . Char t 6 shows 

how the dynamic t r ac k ing per for mance of  the mode l 4 compar es w i t h  the 

one- step ahead sys tem results . The one-step e r r or s are impor tant i n  

dete rmin i ng the shape o f  the dynamic re su l t s ; longe r run feedbac k and 

mu l t ip l i e r  e f fec t s  tend to amp l i f y  the movemen ts . Table 3 shows the 

con t r ibut i on s  of the main expend iture components to the movements in GDP 

with both the exchange rate  and wages exogenous . The one s tep ahead 

resu l t s  a r e  also presen ted for compar i son . The l argest cont r i butor to 

the t r e nd in the GDP e r r or appea r s  to be impor ts . The s i ng le equ at i on 

res idu al s on the i nd iv idual i mpor t equ at ions are s im i l ar ly t rended ( see 

annex) • 
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TABLE 3 :  CONTRIBUT I ONS TO THE ERRORS IN GDP VOLUME* 

Errors as % o f  GDP 

1 9 7 4  1 9 7 5  1 9 7 6  

Cons umers ' Dynamic -0 . 7  -0 . 4  0 . 1 
Expe ndi ture : One -Step -0 . 3  -0 . 4  0 . 2  

Fixed Dynamic -0 . 1  -0 . 4  0 . 2  
Inve s tment : One-Step 0 . 1  0 0 . 1  

S tockbu i 1ding : Dynamic -0 . 5  - 1 . 4  0 . 5 

One-Step -0 . 2  - 1 . 3  -0 . 1  

Expor ts : Dynamic -0 . 5  -0 . 7  -0 . 4  

One-S tep -0 . 5  -0 . 4  -0 . 1  

Imports : Dynamic - 1 . 4  0 . 4  -0 . 7  

One- S tep - 1 . 3  0 . 9  -0 . 3  

Factor Co st Dynamic 0 . 3  0 . 3  -0 . 2  

Ad j u stment : One-Step 0 . 1  0 . 1  -0 . 3  

GDP ( expenditure Dynamic - 3 . 0  - 2 . 1  -0 . 5  

e s t imate ) : One-S tep - 2 . 1  - 1 . 0  -0 . 6  

* P r i c e  expec tati on s , exchange rate and wages exogenou s . 

1 9 7 7  1 9 7 8  1 97 9 1 980 

-0 . 6  0 . 7  0 . 6  0 . 4  

0 0 . 2  -0 . 1  - 0 . 2 

0 0 . 3  1 . 0 1 . 1  

-0 . 1  0 . 1 0 . 8  0 . 5  

0 . 4  0 . 7  0 . 3  - 1 . 4  

0 . 1  0 . 6 0 . 7  -0 . 9  

-0 . 5  -0 . 8  -0 . 9  -0 . 5  

0 . 2  0 . 1  -0 . 1  0 . 1  

0 . 1  0 . 8 0 . 2 2 . 4 

-0 . 3  -0 . 1  - 1 . 1  1 . 4 

-0 . 1  -0 . 7  -0 . 5  -0 . 5  

-0 . 3  -0 . 7  -0 . 4  -0 . 5  

-0 . 8  1 . 1  0 . 8  1 . 5  

-0 . 4  0 . 1  -0 . 4  0 . 5 



2 ,  
2 ,  

-0, 

') 3  

0lart7 : The Dynaaic 'l'racki.nq Errors 

of Uneaploy8ent ( ID ) .  

Th o u s an d s  

400 -

300 -

200 -

1 00 -

- 4 00 

- 300 

- 200 

- 1 00 

0 
.
: . . .. . . �--------------��--------�--.-- 0 

- 1 00 - .. . ...... "-;- - 1 00 

-200 -
. . . . 

-300 - -300 

-400 - - -400 

-500 - - -500 

-600 - - -600 

-700 1 974 1 976 1 9 78  1 980  1 9 827 00 

Fu l l  .ode 1 
Hod. l w I th . x e h ange r at • •  x o;enou. • . . .  . • •  • • . . Hod. ' w I �h ex eh an;. r a�. .. w age. exogenou. 

OlartB : The effect of different start dates on 
the dynamic errors of GDP* 

Error. as % of actual 

6 -

2 -

r- '  • , • :0. 
, . ' 
I : 0. 

# ,  : 
� , \ ,  . 
, . \� : 

. ' 
, \ I 

, ' •. l · . · . · . . : 

6 

. 
!- 2 

- -2 

-6 1 " , 1 " , 1 " , 1 "  , 1 " , 1 ,  " 1 " , 1 , ,  , 1 " -6 1 974  1 976 1 97 8  1 980 1 982  

--- T r ack f r o m  1 974  Q l  _ _ _ T r a c k  f r o m  1 9 75 Q l  . . . . . · . . T r ack f r om 1 976  Q l  
Mo d e l w i t h p r i c e e x p e c t at i o n s  e x o g e n o u s  



5 4  

T h e  p oo r  pe r for mance of  t h e  exchange r at e  (Char t 5 )  ampl i f ie s  t h e  e r r o r s in  

t r ac k ing GDP and i s  a c ause o f  t he l ar g e  " overpred ict ion loopn on p r ice s  

(Ch a r t 4 ) . Al though , even w ith th e exchange r ate tak ing i t s  actual v al ues , 

qu i t e a s t r ong loop i s  v is i ble : th e Ph i l l ips c u r ve e f fects r emain ver y 

impor tant in  shap i ng the over a ll path ( see Char t 7 ,  wh ich shows the t ra c k ing 

e r ror s for u nemp loyment - the Ph i l l ips c u r ve var i able i n  the wage equ at ions ) .  

The impo r t ance o f  the i n i t i a l  cond i t ions 

G i ven the c r i t i c i sms of  the u s e fu lne ss of h i s tor ic t r ac k i ng exe r c i ses 

ou t l ined ear l i e r , it is inte re s t i n g  to see how robu s t  the conclus ions of the 

pr e v ious sec t ion are to the s t ar t i ng poi nt for the long dynam ic t r ac k .  

Consequently,  Char t s  8 to 9 show how the dynam ic t r ac k i ng e r ror s o f  GDP , th e 

con sumer pr ice leve l ,  and the e f f ec t i ve exchange r at e ,  vary when the 

s t a r t i ng po i n t  for the s imu l at ion s c hanges f rom the f i r s t  quar ter  of 1 97 4  to 

the f i r st quar te r s  of 1 97 5  and 1 97 6 .  

The r e s u l t s ar e r ather impor tant . Ins tead o f  the exchange r ate s t ar t i ng 

o f f  w i th an u nde r pred ict ion loo p ,  it now fol lows a l ar ge 

ove r pr ed ict ion cycle . At f i rst  s i ght ,  th i s  loo k s  very wor r ying,  but , on 

the oth e r  h and , the f i r s t d i f f e r e nce of the pred icted exch ange r at e  moves 

f a i r l y s i mi l ar ly be tween the two r u ns , ind icat i ng that the r eac t ions to 

f actor s lead i ng to changes i n  the exchange r ate do not depend too much on 

the i n i t i a l cond i t ions . The r eact ion on the p r ice leve l i s  d i f ferent , 

howeve r , par t ly because the P h i ll ips c u r ve e f f ect i s  somewhat non l ine ar , but 

l ar g e ly as the wage pr ice spi r a l  bu i ld s  up ve r y  qu i c k l y .  In terms o f  

ac t i v i t y ,  the same conc lus i on c an b e  dr awn , namely that the d i r ect ion o f  the 

r e ac t ion o f  the mode l  to exog eno us ' shoc k s ' i s  fa i r ly sou nd ly based , as one 

wou ld hope , but that the level of the e r r or is h i ghly dependent on th e 

in i t i a l  cond i t ions . S t atemen ts such as ' the mode l  gene r ally ove r pre d icts 

the pr i ce leve l ' need to be made w ith g r eat c ar e . 
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CHAPTER V ANALYS IS OF RES IDUALS I N  THE SHORT TERM MODEL 

I n t roduct i on 

Th i s  chapt er  repo r t s  a pre l im ina r y  examinat ion o f  the con tempor aneous 

r e lat ionsh i ps between s ing le equ at ion s t at ic res iduals o f  key equ at ions i n  

the mode l .  Cross cor r e l at ion mat r ice s  o f  the res idu als wer e  con st r ucte d ;  

these a r e  of  interest  i n  themse lves ; however reg ress ion analyses , sugg ested 

by i n spec t i on of  the cross cor re lat ion mat r ice s ,  ar e also poss ible . Har vey 

and Ph i l l ips ( 1 9 8 2 )  sugg est  a numbe r of stat i st ic s  that c an be obta i ned f rom 

the s e  regress ions and these c an be used to test whe ther seemingly unre lat ed 

r e g r e s s ion ( SURE) tech n i ques need t o  be u sed . The tests may prov ide s ome 

ind ica t i on of whether or not th er e ar e ser ious est imat ion problems in th e 

mode l .  

Cross cor re lat ion be tween the re siduals can ar i se for a numbe r o f  r e a son s . 

Th ese are d i scussed f i r st and the i r  impl icat ions for the val i d i t y  o f  the 

mode l br i e f ly d i scussed . The f in a l  par t o f  the chapter presents th e 

emp i r ical r e s u l t s  and makes some at t empt to i nt e r pr e t  them . 

The approach can be cr i t ic i sed i n  a numbe r of  ways : 

( i ) The r e s idu a l s  u sed - the d i f fer ence betwee n ac tual and solut ion v al ues 

for the level of  the v ar i a bl e  - may not cor respond to those of  the 

est imated r e l at ionsh i p .  The res iduals the n m ight no longer be 

nor mally d i s t r ibu ted w ith z er o  mean . For example , for v ar i able Yt "'-
the r e s idu als u sed i n  th i s  exerc ise  cor r e spond to Y -Y whe reas i f  

t t 
the e s t imated r e l at ionsh i p  were in log s ,  the wh i t e  no i se e r r or s "'-
are log Y

t
- log Yt ' 

. " 
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( i i ) Only contempor aneous cor relat ions are cons ide r ed .  I t  may we l l  be 

that lagged r es idua l cor r elat ions ex i s t . These could a r ise , for 

example , thr ough misspec i f i ed dynamics in the equat ions .  

( i i i )  S i nce only 3 0  observa tions of  each r e s idual we re used , spur io us 

cor r e l a t ions are i nev itab l e  and sta t i s t ics whose d i s t r i bu t ions 

are known on ly asymptot ica l ly need to be used with  caut ion . 

( iv )  Some equat ions in the model have been est ima ted less r ecen t ly than 

othe r s ,  and so some res idua l s  used ar e ' out-of- sample ' as far as 

est imat ion o f  the model equat ions i s  concer ned . 

Sources of  contempor aneous cor relat ion of r e s iduals in systems o f  equat ions 

Some reasons why s ig n i f icant cr oss cor relat ions might be found i n  f i t ted 

res iduals are s ugges ted be low . 

throughou t : .  

( 1 ) 

The fol lowi ng gene r a l  mode l  wi l l  be ass umed 

whe r e  Y i s  a ( g x l ) vector of observat ions on the g endogenous var iables 
t 

at t ime t .  A i s  a (gxg)  mat r i x  o f  un known coe f f ic ients except for the 

diagona l e lements wh ich ar e uni t y .  x is a ( kx l ) vector of obse rvat ions 
t 

of  a l l  t he exogenous var iables at t ime t and B is a ( g x k )  ma t r i x  o f  un known 

coe f f ic ient s .  U
t 

i s  a ser i a l ly uncor related ( g x l ) vector of er ror t e rms 

obse rved a t  t ime t wh ich have the mu l t ivar iate normal d i s t r ibut ion w i t h  

The est imated system w i l l  be denoted by : 

( 2 ) 

whe r e  a ,  b and e a r e  est imates o f  A ,  B and U respect ively . 
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I f  we wr i te A = I-A
1 

whe r e  I i s  the ident i t y  matr i x  and A 1 = -A except 

th at the d i agonal e lements are  a l l  zero . 

Then ( 1 ) can be wr i t ten as : 

* 

or : = B*  X *  + U 
t t 

wher e  now X cont a i n s  endogenous as wel l  as  exogenous var i ables and B*  t 
now con t a ins the coe f f i c ients o f  both . 

equat ion for e ach endogenous var i able . 

That i s ,  we h ave a s t r uctur al 

Now even i f  the var i ance covar i ance mat r i x  (V) o f  the contempor aneous 

r e s iduals (U ) ,  is a d i agonal matr i x  ( ie the t r ue r e s iduals are 
t 

unco r r e lated) , then the f i tted r e s i du a l s  ( e
t

) w i l l  be cor r e l ated i f  

or d i na r y  least squar e s  ( OLS)  i s  used to e s t imate e ach o f  the s t r uctural  

equ at ions
r

• Then b* , the  est imate o f  B*  will  be  i ncons i sten t ,  and e 

w i l l  be an i ncon s i s tent e s t imator o f  U .  Tes t s  o f  exogene i t y  may not be 

easy to apply;  howeve r ,  cor r e l at i ons i n  the f i tted r e s iduals are a war n ing 

that s imu l t ane i ty b i as may be a problem . 

( i i )  Seem i ng l y  unrel ated r eg r e s s ion equat ions ( SURE) 

I f  A i s  the ident i ty mat r ix but V is not d i agonal ,  then OLS can be used to 

e s t imate e ach equat ion separ ately,  but the r e s u l t i ng est imate for B* , 

although unb i ased , i s  not e f f i c i ent ( Ze l lner 1 96 2 ) . The f i t ted r e s iduals  

w i l l  a l so be  cor r el ated and , ind ee d ,  can be  u sed to provide a con s i stent 

e s t imator for V .  I f  th i s  i s  the sou rce o f  cross  cor r e lat ions i n  the f itted 

r e s idu a l s ,  mor e  e f f ic ient  est imates c an be obtai ne d  by us i ng max imum 

l i ke l i hood or Zel lner ( SURE ) methods .  

r
prov ided , o f  cour s e ,  that ther e  are other endogenous var i ables i n  the 
equat ion ie  A

1 
is not empty and that the system of equat ions is not 

r e c u r s ive . 
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( i i i )  Om itted var i able 

I t  is eas i ly shown that , if a var iabl e be long s  in two equ at ions but is 

om i t ted f rom both , then the f itted r es iduals  w i l l  be cor r e l ated . Th i s  

er ror w i l l  lead t o  bi ased and incons istent es timate s  o f  the other 

coe f f i c i en ts in  the equat ion . 

Th i s  suggests  that , even if  the dependent var i ables for the two equ at ions 

are con s i der ed to be str uctu rally unr e lated, the r e  on ly need be one 

exogenous var i able in common in the ' t r ue '  mode l ,  but om i t ted f rom 

both o f  the est imat ed equ at ions , for the f i t ted r es iduals to be cor relat ed .  

I t  may be u nwise the r e for e ,  to assume any h igh cor re lat ion i s  s impl y  

spu r i ous , no mat ter how unl i kely i s  any re lat ion sh ip be tween the depen dent 

v ar iables . 

( iv )  Measu r ement er ror 

If an explanator y var i able is measu red with er ror and the var i able appe a r s  

i n  mor e  than one equ at ion then , i n  gene r al ,  the e r r or s  f r om the two 

equ at ions w i l l  be cor re lated . 

I f  a dependent var i able is measu red w ith e r r or and t h i s  i s  u sed to cons t r u ct 

another  depende nt var iable (eg pr ice ind ice s which are used to def late a 

value ser ies  to get a vol ume index) , then the residuals on the i r  equ at ion s 

w i l l  a l so be cor r e lated . 

( v )  Spu r ious cor r e lat ion 

Th i r ty ob se r vat ions wer e  avai lable on each ser ies o f  res idual s ,  wh i ch may be 

con s i de r ed adequate to calcu late each co r r e lat ion coe f f ic ient . However , 

when cr oss cor r e l at ions ar e to be calcu lated across th i r ty ser ies , th e 

probabi l i ty of obse r v ing a s i ngle h i gh cor r e lat ion when a l l  the se r ie s  ar e 

r e a l ly i ndependent cou ld be large . 
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TABLE 1 

EXCLUDING CORRELATIONS LESS THAN 0 . 3  PRICES x VOLUMES 

�O CO IHO IHP J I F  J I B  J IO XGHA XSOT MPRM MGSM MGBM MS ro. 

P�O -0 . 4 7 0 . 4 9  0 . 52 0 . 54 

PCO 0 . 3 8  0 . 4 5  0 . 38 

PIHO 0 . 4 4  -0 . 7 1  -0 . 6 1  -0 . 77 0 . 36 -0 . 4 1  -0, 
PIHP -0 . 3 3 ·0 . 67 

PAHM 0 . 30 

PS 

UXGM -0 . 4 1 0, 
t/) PXS -0 . 46 -0 . 4 1  I>J 
u 

-0. 3 1  
.... UHM$ -0 . 59 -0. 38 -0 . 69 Ill: 
'" 

UMSM 0 . 4 2  0 . 34 -0 . 3 6 -0 . 5 5  -0 . 44 0 . 4 1 

UMBM 

PMS 0 . 3 2  0 . 39 

WAEM 0 . 48 -0 . 5 2 0 . 47 0 . 57 -0 . 35 -0. 69 0 . 6 3  

WOO -0 . 58 

WAPS 0 . 4 3  0 . 58 -0 . 3 5 0 . 3 3  

PlHO 0 . 40 0 . 34 -0. 3 1  -0 . 3 5 0 . 38 

TAlItE 2 

EXCLUDING CORRELATIONS LESS THAN 0 . 3  VOLUMES x VOLUMES 

CND CD IND IHP I I F  I I B  I I O  XGMA XSCfl' MPIIM MGSM MGBM MS FCA 

CND 1 0 . 3 2  

CD 0 . 4 5  -0 . 3 2 -0 . 3 4 

IND 1 0 . 77 0 . 5 2  0 . 46 

lap 0 . 48 -0 . 35 -0 . 3 2 0 . 4 1  

I I F  -0 . 37 0 . 6 1  0 . 46 -0. 49 

l I B  -0 . 4 4  -0. 49 

I IO 1 -0 . 32 0 . 4 2 

XGMA 

XSOT 0. ) )  -0. 36 

MPIIM -0 . 37 0 . 3 7 0 . 59 

MGSM 0. 39 

MGBM -0 . ) ) 

KS 
-0 . 4 7 

FCA 
1 
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TABLE 3 

EXCLUDING CORRELATIONS LESS THAN 0. 3 

POID 

PCD 

PINO 

PIHP 

PI\IIM 

PS 

UXGM 

PXS 

UHMS 

UMSM 

UMBH 

PMS 

WAEM 

l«Xl 

WAPS 

PII'«) 

PCNO PCO PINO PIHP PARM PS 

-0 . 6 4 -0. 47 

0 . 52 0. 38 

0 . 48 

PRICES X PRICES 

UXGM PXS 

0 . 5 5  

-O . D 

UMMS UKSM UMBM PMS 

-0. 55 -0. 55 0 . 3 7  

0 . 4 5 

0 . 7 3  0 . 5 7 0 . 40 

0 . 4 5  0 . 56 

0 . 36 

O . l l  0 . 4 3  

0 . 67 0 . 69 -0 . 39 

1 0 . 40 

WAEM WOO 

-0. 40 

0 . 66 

0 . 36 

-0 . 40 0 . 38 

0 . 37 

0 . 39 

MAPS PIP«> 

-0 . 3 5 

-0 . 5 7  0. 4 2  

0. 3 4  

0 . 50  

-0 . 4 1  

0. 37 

-0 . 46 

-0 . 38 

-0 . 4 7 

0 . 3 2  

1 
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Resu l t s  

Co r r el at ion matr ices 

Table 1 shows the cross cor r e lat ion mat r ix be twee n the r e s iduals on th e 

ma i n  pr ice and vol ume equat ions . For cl ar i t y ,  on l y  cor re lat ions o f  0 . 3f 
or above ar e entered . S imi lar l y, Tabl e  2 g i ves the cor r e l at ion matr i x  

between r e s idua l s  o n  the vol ume equ at ions a lo ne and Table 3 shows the 

equ i v alent mat r ix for pr ice s . All v ar i ables  are def i ned i n  the v ar i a bl e 

l i st i ng at the end o f  the paper . 

The r e  ar e a numbe r o f  h igh cor r e l at ion coe ff ic ient s i n  the mat r ices . The 

pre v ious sec t ion suggested a numbe r o f  r ea sons how these could ar ise . 

Reg r e s s ion Analys i s  

I n  an at tempt to ident i f y  t he non - spu r io us cor r e l at ion s  and per form 

s i g n i f i cance tes t s ,  some regress ion an alys i s  w as car r ied out . The 

procedu r e  u sed was to s t a r t  w ith Tabl e  1 and r eg r e ss e ach pr ice res idua l  

o n  a l l  o f  the vol ume res idual s th at h ad a cor r e l at ion coe f f ic ient g r eater 

than 0 . 3  with that pr ice re s i dua l .  S i m i l a r l y ,  each volume res idual was 

regre ssed on a l l  the pr ice r e s i d ua l s  w i th co r re l at ion coe f f icients  greater 

than 0 . 3 .  A l l  the equat ions wer e then re-est imated om i t t i ng res i d ua l s  

whose t-value was less  than 1 . 0 .  I n  a s im i lar way , regress ion s  betwee n 

pr ice r e s idu a l s  and be twee n vol ume res idua l s  wer e set up u s i ng the 

i n for mat ion f rom Tables 2 and 3 .  Ag a i n , res i dua l s  w i th t-values less th an 

1 were exc l uded . For each r es i d ua l , t wo equat ion , one w i th pr ice res i d ua l s  

a s  r e g r e s sor s ,  t h e  other w i th vol ume r e s i d u a l s  a s  r eg r e ssor s wer e obta ine d .  

A s i ng l e  equ at ion w a s  then es t i mated w i th bot h  vol ume and pr ice res idua l s  as 

regre ssor s .  The f i nal  equ at ion s ar e shown i n  Table 4 .  

Har vey and Ph i l l ips ( 1 98 2 )  showed that the usual  F- stat i s t ic calcu lated i n  

these regr e s s ions i s  s t i l l  v a l id and that the deg r ees o f  freedom can be 

app rox imated* as ( K ,  N-K )  whe r e  K is the numbe r of r e g r e ssor s and N is the 

n umbe r of obse r vat ions . 

f I t  i s  ac knowledged that th is c ut o ff poi n t  i s  ar b i t r ar i l y  chosen . 

*The exac t deg r e e s  o f  f r eedom take into account the number of  
e ac h  of  the or ig i n a l  equ at ions th at prod uced t he res idual s ;  
f ound that  the approx imate te st per for med wel l .  

r egre ssor s in 
however , they 
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Pr ice equ at ions 

P I ND = 0 . 1 9  P I ND - 0 . 00 0 3  XSOT - 0 . 00 0 4  MGBM + 0 . 0 0 0 1 FCA 
( 1 . 7 )  - 1 

( 3 . 5 ) ( 5 . 6 )  ( 4 . 0 )  

+ 0 . 7 6 UMM $ - 0 . 2 9 UMSM + 0 . 00 7  WAEM 0 . 00 0 5  WAPS + 1 . 0 3  P IMO 
( 4 . 7 ) ( 2 . 8 ) (4 . 1 )  ( 3 . 0 ) ( 4 . 0 ) 

R
2 = 0 96 . F = 7 3 . 8  

P IH P  = 0 . 8 4 P IHP + 0 . 5 2  PS 
( 6 . 9 )  

- 1  
( 2 . 4 ) 

R
2 = 0 . 7 0  F 3 2 . 9  

WAEM = 0 . 0 0 2  I I F  + 0 . 0 1 3  MGSM - 9 3  PCND + 1 0 9 PS - 0 . 7  UXGM - 1 2 . 1  UMSM 
( 1 . 7 )  ( 4 . 3 ) ( 5 . 4 )  ( 4 . 4 )  ( 6 . 0 )  ( 1 . 6 )  

F 32 . 0  

UMM $ = 0 . 0 0 9  - 0 . 000 1 MPRM + 0 . 1 9 UMSM + 0 . 2 7 UMBM - 0 . 0 0 1 5  WAEM 
( 2 . 5 )  ( 4 . 2 ) ( 3 . 1 )  ( 4 . 4 )  ( 1 . 2 ) 

0 . 7 9 F 27 . 9  

UXGM 49 . 6  P I HP - 0 . 2  WAEM + 0 . 03 woo + 0 . 0 3  WAPS 
( 5 . 3 ) ( 2 . 6 )  ( 1 . 8 )  ( 2 . 5 )  

R
2 

- 0 . 6 8  F 1 6 .  1 

woo - 0 . 0 8  l IB + 2 . 9  UXGM 
( 4 . 3 )  ( 2 . 9 )  

0 . 4 9  F 1 4 . 6 

UMSM - 0 . 0 0 0 2  XSOT - 0 . 9 1  PCND + 0 . 2 5  PCD - 0 . 24  

( 1 . 6 )  ( 1 . 9 )  ( 1  . 5 )  ( 1 . 3 ) 

+ 1 .  2 3  PS + 0 . 7 5  UMM $ 
( 1 . 9 )  ( 2 . 4 )  

R
2 

0 . 6 5  F 1 0 . 0  

P I ND 
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PCND - 0 . 0 0 0 0 6  CD - 0 . 1 4 P I ND + 0 . 0 9 PMS 
( 1 . 1 9 )  ( 3 . 0 3 )  ( 1 . 1 9 ) 

0 . 4 7 F 9 . 4  

PARM = - 0 . 3 8 PXS + 0 . 2 1  PMS + 0 . 87 P IMO 
( 3 . 0 )  ( 2 . 2 ) ( 3 . 9 )  

0 . 4 7  F = 9 . 1  

PMS = 0 . 6 7 PARM - 0 . 59 UMM $ 

PCD 

R
2 = 

( 3 . 0 )  ( 3 . 5 ) 

0 . 3 6  F 8 . 6 = 0 . 0 1  - 0 . 5 3 PCD 
- 1  

( 1 .  8 )  ( 3 . 7 )  

- 0 . 0 0 0 5  WAPS 
( 1 . 5 )  

0 . 5 6 F = 8 .  1 

+ 0 . 0 0 0 1 CD 
( 1 . 4 )  

+ 0 . 0 0 0 0 8  
( 2 . 7 )  

P IMO = 0 . 0 9 P IND + 0 . 26 PAHM + 0 . 00 0 2  WOO 
( 2 . 8 )  ( 2 . 9 )  ( 1 . 8 )  

2 
R = 0 . 4 3 F 8 . 1  

XGMA 

PXS - 0 . 0 0 0 0 6  XGMA - 0 . 0 0 0 2  XSOT - 0 . 3 9  PAHM 
( 2 . 8 )  ( 3 . 1 )  ( 2 . 5 )  

0 . 4 1  F = 7 . 4  

+ 0 . 4 2 
( 3 . 4 ) 

WAPS = - 4 . 7 - 0 . 0 5  IND + 0 . 1  MPRM + 0 . 1 1  MS - 1 0 5 P I ND 
( 1 . 3 ) ( 1 . 5 ) ( 2 . 6 )  ( 2 . 4 )  ( 1 . 3 )  

- 4 6 2  P S  + 3 . 4 UX GM  + 2 . 2  WAEM 
( 1 . 9 )  ( 2 . 3 )  ( 1 . 6 )  

UMSM 



Vol ume equat ions 

IND = 0 . 8  I ND
_ 1  

+ 0 . 6 MGBM 
( 1 0 . 4 )  ( 2 . 9 )  

2 
R = 0 . 89 F = 1 2 4 . 7  

MP RM = 0 . 5  MPRM_ 1 
+ 6 4 4  PMS + 0 . 8 WAPS + 0 . 3  FCA - 0 . 5  IHP + 0 . 2  I ND  

( 4 . 3 ) ( 2 . 5 ) ( 1 . 7 )  ( 3 . 5 ) ( 2 . 0 )  ( 1 . 3 )  

2 
R = 0 . 9 5  F 86 . 0  

MGSM = 1 2 . 1  WAEM - 0 . 9 WAPS + 1 77 3  P IMO + 0 . 7  MGBM + 0 . 2  110 
( 3 . 0 )  ( 1 . 5 ) ( 2 . 5 )  ( 3 . 6 )  ( 3 . 7 )  

2 
R = 0 . 7 4  F = 1 7 . 6 

MS = 0 . 64  MS
_ 1 

- 0 . 05  FCA 
( 5 . 0 )  ( 1 . 2 ) 

2 
R = 0 . 5 3  F 1 6 . 6  

MGBM = 0 . 4  MGBM_ 1 
+ 0 . 1  MGSM + 0 . 1 8 IND 

( 2 . 4 )  ( 1 . 4 )  ( 2 . 9 )  

2 
R 0 . 6 0  F 1 4 . 8 

I I F  30 . 3  WAEM - 0 . 5  l IB + 1 . 5 MGBM - 1 . 3 MS 

2 

( 4 . 1 )  ( 2 . 1 )  ( 3 . 0 )  ( 2 . 8 )  

R = 0 . 6 1  F = 1 2 . 2  
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FCA = 7 3  + 1 1 . 0 UXGM - 1 7 5 1  P IMO - 0 . 7 MS + 0 . 3 2  MPRM 
( 4 . 6 )  ( L 9 )  ( 2 . 3 ) ( 3 . 4 )  ( 3 . 5 )  

0 . 5 8  F = l L l  

XSOT 2 1 . 9  - 2 6 8  P I ND - 7 4 9  PIHP - 5 6 0  PXS - 0 . 1 0 MGSM 
( 2 . 6 )  ( 2 . 2 ) ( 2 . 5 ) ( 2 . 4 )  ( 1 . 3 )  

0 . 5 8 F 1 0 . 9  

XGMA = - 3 5 . 2  + 2 2 6 4  PCD - 2 5 4 9  PIHP - 2 6 9 2  PXS 
( 1 . 5 ) ( 3 . 8 )  ( 2 . 6 )  ( 3 . 0 )  

0 . 4 7 F = 9 . 5  

l I B  - 5 8 . 3  - 4 . 1  woo - 0 . 3  110 - 0 . 1  I I F  - 0 . 6  IHP 
( L 9 )  ( 4 . 2 ) ( 2 . 0 )  ( 1 . 8 )  ( l o 5 ) 

0 . 5 3  F 9 . 2 7 

CD = - 1 2 . 8 - 1 0 4 8  PCND + 4 6 3  PCD + 1 1 0 2 P IMO + 0 . 07 I I F 
( l o 5 )  ( 2 . 4 )  ( 2 . 2 )  ( 1 . 8 )  ( L 8 )  

R
2 

= 0 . 4 4 F = 6 . 7  

IHP - 0 . 2  IHP
_ 1  

+ 3 9 3  PCD - 0 . 1 CND 
( 1 . 1 )  ( 2 . 6 )  ( 2 . 2 )  

R
2 

= 0 27  . F = 4 . 2  

C ND  = 0 . 8 5 6  IHP 
( 1 . 9 )  



The p rocedure  u sed here d i f fer s from that proposed by Harvey and Ph i l l ips in 

that  a constant i s  inc l uded i n  the r egr e s s ions , and lagged dependent 

res iduals are also included in an at tempt to d i f ferent i ate between 

autocor r e l at ion and cross cor r e l at ion
f

. 

The equ at ions pr esented i n  the table are all  signi f icant i f  the approx imat e  

F-test i s  u sed . [ Note that at the 5 %  level F ( 5 , 2 5 )  = 2 . 6  and F ( 1 , 2 9 )  = 

4 . 1 9 . ]  The f i r st l i st  presen ts the vol ume r es idual equat ions i n  or der o f  

dec r e as ing F-value s ,  the second pre sents the pr ice res idual equat ion s . 

I nev it ably some of  the r e l at ionsh ips th rown up by th i s  sor t o f  ' d at a

mi n i ng ' app roach w i l l  be h ighly implaus ible . Never theless ,  if two 

unl i kely v ar i ables appear to be re lated,  it may s imply be that they both 

depend on a common var iable which has been om itted f rom the or ig inal  

equ at ions . 

The res iduals on the pr ice ( P IND )  and vol ume ( IND ) equat ions fo r 

indus t r i a l  i nvestment prov ide an inte r es t i ng example . The res iduals  on 

the pr ice equ at ion h ave a cor re lat ion of  -0 . 7 1  with those on the vol ume 

equ at ion . Th i s  could be exp lained e i ther by measurement e r ror - the p r i ce 

vol ume sp l i t i s  i ncor rec t ,  or by econom ic beh aviour - volumes var y ing 

inver se ly w i th pr ice . I n  the regress ion ana lys i s ,  ne i ther set of  r e s idua l s  

turn out to be s ig n i f icant i n  th e equat ion for the othe r . I f  the problem 

is the pr ice vol ume spl it th i s  might be expec ted s i nce measur ement e r r o r  

wou ld lead t o  downward bias o f  the coe f f i c ient ( even reve r sal  o f  the s i gn)  

Both the IND and P I ND res idual equat ion s h ave s ig n i f icant l agged dependent 

var i ables and both depend on MGBM but w ith oppos i te s ign . I n  add it ion the 

P IND r e s iduals depend on a number of  other r es idual s ,  ma i nly those on co st 

var i ables - wages ,  impor t pr ice s ,  manufactu r i ng output pr ices and the f ac tor 

cost adj us tment ( FCA) . M isspec i f icat ion i n  the mode l equ at ions may a l so be 

sugg es ted by these resu l ts . 

f
Th i s  i s  impo r t ant as the res iduals used wer e  constr ucted w i thout 

us i ng any l agged e r ror  terms that m ight have been s ig n i f icant in th e 

or ig i n a l l y  est imated pr ice and vol ume equ at ion ( leve l s ) . 
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The p r e se nc e  o f  the res idual on bas ic mate r ial  impor ts (MGBM ) in the IND 

r e s idual  equ at ion may i nd icate th at the act i v ity v ar i ables i n  the or i g in a l  

mode l  equat ions are  inadequ ate (Man u f ac tu r i ng output appe a r s  in both ) . The 

pr e sence of the FCA r e s idual may sugg est that th e t r e atment of i nd ir ect 

t axes i n  the model  P I ND equ a t i on ,  is not adequ ate . 

P IND r e s i d u a l s  ar e a l so h ighly and negat i vely co r r el ated with those 

for m an u f ac tu r i ng output (MPRM) and yet , once ag ai n ,  ne i ther  

r e s idual was s i g n i f icant i n  th e equ at ion for  the other . Any 

assumpt ion that the neg at i ve cor r e l at ion betwee n P I ND and I ND must 

be connected w i th incor r ect pr ice-vol ume sp l i t i s  quest ioned by the 

fac t  that the cor r e l at ion betwee n MPRM and P I ND is even l arger  and 

neg at ive : both may we l l  be spu r ious . 

A d i f f e r en t  ex ample can be found i n  impor ts ; the r e s iduals for bas ic m ate r ial  

impor ts (MGBM ) and sem i man u f ac tu re s  impor t s  (MGSM ) ar e pos i t i ve l y  r e l ated 

and th i s  is suppor ted in the r egre ss ion wor k .  Negat ive cor r e lat i on m ight 

h ave bee n  caused by e r ro r s  in the sp l it betwee n bas ic mate r i a l s  and 

sem i-man u f ac tu r e s ,  but pos i t i ve cor r e l at ion is found . One pos s i bi l ity i s  

th at , as w i th i nvestmen t ,  man uf ac tu r i ng output , wh ich appe a r s  in bo th or i g inal  

mode l equat ions i s  an i nadequ ate ac t i v it y  v ar i able . Per h aps a l so ,  the r e  i s  

some degree o f  complemen t a r i t y  be t wee n the two v ar i ables . The mode l  

equ at ion f o r  sem i s  cont a i ns UK whol e s a le pr ices ( P IMO) r e lat ive t o  s em is 

impor t pr ices ( UMSM ) as a compet i t i veness te rm.  P IMO appear s w i th a pos i t i ve 

s i g n  i n  the mode l  equat ion but is con s t r a ined to h ave equ al and oppos i te s i gn 

to UMSM . The appear anc e o f  the r es i dua l for P IMO in the r e s idual MGSM 

e qu at ion may be i nd icat i ng that the rest r i ct ion i s  not val id . One s uggest ion 

m ight be that al though in the . long r un the r e  is only a r e l at i ve pr ice e ff ec t ,  

the d ynam ic r esponse to P IMO m ight d i f fe r  f rom that to UMSM . 



conc l us ion 

One of the pr imary obj ec t ives in economet r ics is to produce a mod e l  whi ch 

app rox imates as c lose ly as poss i ble the t r ue r e l at ionsh ips gene ra t i ng the 

dat a .  I t  would be comfor t i ng if  any cor r e l at ion be tween the res idua l s  from 

an e s t imated mode l could be shown to be pu rely spu r ious . Th i s  does not 

neces s ar i ly requ i r e  the mode l to be a good pred ictor ; if the data are 

genu inely ' no i sy" then they cannot be wel l  pred icted and even i f  the mode l 

has pred icted we l l  i n  the past , it may be the case that undetec ted e ff ec ts 

have s imply not been large . 

The tables o f  cross cor r e l at ion coe ff icients presented above suggest th at 

the res idu a l s  a r e  far f rom independent and con tain a lot o f  i n for mat ion . 

The regress ion wo r k ,  however , re j ec ts man y of the r e l at ionsh ips suggested by 

cross co r r e l at ion matr ices . Those that are conf irmed however may need to 

be con s ide r ed both as suggesting l ines o f  future resea rch and in pro j ec ti ng 

fu ture r es iduals as is done when produc i ng for ec asts . 
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ANNEX 

The mode l  u sed for shor t-term for ecast ing w ith i n  the Bank of Engl and was 

prev iou s l y  desc r i bed in  D i scuss ion P ape r No 5 i n  1 97 9 . That paper sought 

to make the gene r al pub l ic awar e of the B an k ' s mode l l i ng act i v i t ie s by 

prov id ing a det a i led descr i p t i on of  the equ at ions in  the mode l .  Fou r  yea r s  

on , some a r e as o f  the mode l  - con sumpt ion , wages and employment for e xample 

- h ave changed substan t i al l y  whe r e as other s - the exchange r ate , and most o f  

the f in anc i a l  sector - r emain l ar ge l y  unc hanged ( or not model led) desp it e 

con s ider ab le research e ffor t .  

� The mode l  u sed i n  th i s  paper w as that in u se up to March 1 98 3 . I ts broad 

s t r uctu re is s im i l ar to that descr i be d  in the 1 97 9  D i scuss ion P aper , and i s  

i ll us t r ated i n  Cha r t  1 .  The mai n equ at ions and the i r  r ecent t r ac k ing 

pe r formance are  desc r i bed i n  the r emai nder o f  t h i s  annex . A full l is t i ng 

o f  the mode l  used i n  the exer c is es i s  avai lable on r equest . The model i s  

cu r r en t ly be i ng updated t o  a 1 98 0  pr i ce bas i s ;  the mode l used i n  t h i s  paper 

was e s t imated on data at 1 97 5  pr i ce s . 
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The M a i n  Equat ions 

A fu ll l i s t i ng o f  all var i abl e de f i n i t ions is appended . Th i s  sec t i on 

conce n t r at es on the m a i n  beh av io u r a l  equat ions g iv ing a br ief  descr i p t i on  o f  

e ac h  equ at ion , i t s  t r ac k ing per for mance and some ind icat ion of the futu re 

d i r ec t i on of r esearch . 

Each equ at ion i s  l i s ted as  est i mat e d .  The t rack i ng pe r formance tables and 

ch a r t s  show the actual  values and s t a t i c  solut i on values for the level of 

each var i able ( not necessa r i ly the same as the dependent v ar i abl e i n  the 

equat ion l i s t i ng ) , and the i r  d if fe r ence ( res idual ) . The e r r or s  

cor r e s pond ing t o  those on the es t i mated equ at ions are also shown ( so ca l led 

normal i sed res iduals
r

) . An example m ight make th e d i s t i nct ions c le ar er : 

The equ at ion for var i able Y m ight be est imat ed as 

lUn Y = 0. in Y + 
t t- 1 

n L i S i in X + er ror 
it t 

whe r e  0. and S i ar e the est imated pa r amet e r s and e r ror
t 

are the e r r or s  on 

the f i t ted equ at ion . 

Th i s  e qu at ion can be t r ans for med to one i n  leve l s  o f  Y , thus : 
t 

Y = exp [ (  1 +  0.) in Y 
t t- 1 

n 
+ L .  

1. in X + RES I DUAL 
it t 

I n  the fol low i ng table s , the act u a l s  cor r e spond t o  Y , the solu t ions t o  
t 

"
n

. S exp [ ( 1 +0.) in Y + £" 1 . i n  X .  ] ,  and the r e si duals to RES IDUAL
t

• 
t- 1 1 lt  

Nor mal ised r e s iduals are the e rror  ser i e s . Also i n  the table s ,  the 
t 

e nd o f  the est imat ion pe r i od i s  ind icated by a hor i zon t a l  l ine at the 

appropr i a t e  date . 

T r e nd s . 

The act u a l  data i s  cons i s tent w i t h  October 1 98 2  Econom ic 

t
As prov ide d ,  these res iduals do not take i nt o  account any lagged e r ro r s  
t h a t  may h ave been expl ic i t ly t a ken i n to account i n  est imat ion . For s ome 
equ at ions the n ,  the normal ised e r ror s do not cor r e spond to the e r r or s on 
the equ at ion as est imated . 



The fol low ing shou ld be bor ne in mind : 

( 1 )  Data rev i s ions , post est imat ion , often result  i n  i n s ide sample er ror s 

tha t are no longer wh i te no i se . Rev is ions to data can also i nc l ude m inor 

def i n i t ional changes . The equ at ions for other s toc kbu i ld i ng , ( 110 ) ,  hou r s 

wor k ed i n  manufactur ing ( HMFT) , man ufactu r i ng outpu t (MPRM )  and demand for 

man u f actured goods (MND) have all been adj us ted by constant amount s  in order 

to c r udely take account o f  changes to the data post est imat ion . 

( 2 )  The ins ide samp le and outs ide sample error s are somet imes ver y 

d i f ferent . I n  most cases , th i s  probably re f lects weaknesses in the 

equ at ion s ,  wh ich remain  desp i te much e f for t .  For forecas t i ng pu rposes , i t  

i s  o f ten more u s e f u l  t o  h ave a r u n  of outs ide sample er ror s t h a n  t o  extend 

the est imat ion pe r iod to the l atest dat a  po int . In  some c ase s though , th e 

est imat ion per iod has been de l i be r ately curtai led as the later d at a  appea r s  

somewhat unusual .  An example of th is is in the data for industr i a l  

inves tment whe re the post 1 97 8  d ata for both vo l ume and pr ice seems somewha t 

d i f f e r e nt from the pre- 1 97 8  dat a .  Anothe r example is the re lat ionsh ip 

between hou r s  wor ked and manuf ac tu r i ng outpu t whe re it was dec ided to e nd 

the est imat ion pe r iod pr ior to the star t  of the recess ion r athe r th an 

incor por ate i nformat ion sole ly f rom th e downturn i n  manufactu r i ng o utpu t 

with no i n format ion f r om any co r r e spond ing later uptu r n .  

The mai n equ at ions cons ider ed are : 

Vol ume s 

Pr ice s 

Consume r s  expend iture 

I ndustr i a l  i nves tment 

P r ivate sec tor hous ing i nves tment 

Stockbu i ld ing 

Exports  of manufactures 

Impor t s  o f  manufactures and manufactur i ng output 

Employment in manufactu r i ng 

Employment in oth er secto r s  

Pr ice of manufactur ing output 

Consume r pr ices 

T r ade pr ices of manufactures 

Wages 



1 

1 974 1 
1 974 2 
1 974 1 
1 974 4 
1 975 1 
1 975 2 
1 975 1 
1 975 4 
1 976 1 
1 976 2 
1 976 3 
1 976 4 
1 917 1 
1 977 2 
1 977 3 
1 977 " 
1 978 1 
1 978 2 
1 978 3 
1 978 " 
1 979 1 
1 979 2 
1 979 :5 
1 979 " 
1 980 1 
1 980 2 
1 9"" 3 
1 980 " 
1 981 , 
1 981 2 
1 981 3 
1 981 • 
1 911 1 
1 911 2 
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CONSUMERS ' EXPENDInJRE 
At constant prices 

Non-durable items , total 

In cm 
CND* 

R2 "" 0 . 843  

c 0. 3779 In YDLA 
(15 .0) YDLA* 

- 0. 12442 bln YDLA 
( 3 . 7 )  YDLA* 

- 0. 10861 In CND* + 0.0362 3 In (NLAJ/PCNgr 
( 3  • 5 )  YDLA * (4 .0) YDLA * 

- 0 .04531 + 0.01179 rc0681 - (0681_1+0681_2+D681 +D681 ( 3 . 8 ) (2 3 )  t; - 3  . 4 
+ 0 .01829 [D731 - (D731 +D731 + D731_3 + D7 3 1  )] 

( 3 . 5 ) -1 -2 - 4  
4 

+ 0 .01708 �D79 - (D79_1 + D79 + D79 + D79 )� 
( 3 . 3 ) l -2 -3 -4 

4 
SE c 0.006 DW .. 2 . 1  1966 1 1 1  - 1980 IV 

where : CND* "" (CND -CND - CND -CND ) -- 0 . 2 S  -1 -2 -3 -4 

CNIAJ/P�:�*
" ""n[

(::i
l 

.:
D
[�i YD

�r��YDLA
:t� · 2l* *  0 . 25 Lt PCNr2)_l \:CNij_2 lPCNIj -3 l!CNDJ _J 

(58) YDLA "" YD e r  
[ 8 

PCND - PCND 1 ) / .  ] NIAJ 
PCND PCND - i=o PCND - - i e .� 

- 1  

TlM£a09:S9:21 DAY-TUESDAY DATE- I IWI 11 IESI DUAL CHECl( OF PAST DATA ON REVISED NODEL 
ACTUAL. SOUITION RESIDUALS HORNALIZED RANGE 1 4645.00 TO 1 6491 .00 
CND * CND • 

1 4892.000 1 5004 .238 -1 1 2 .238 � .008 
. . . . . . . . . . . . . . . . . . • . . . . . . . • . • . . . . . . . . . . • . . . • . . . . . . . . . . . • • . . .  

• • 
1 488� .000 1 4d66 .277 1 8.723 0 .001 • 
1 4952 .000 1 4952 .281 � .281 � .OOO • 
1 501 8 .000 1 4987 .098 30 .902 0 .002 .. 
" 991 .000 1 5021 .859 -30 .859 -0 .002 .. 
1 4937 .000 1 4871 .414 65.586 0 .004 • • 
1 4700 .000 1 477' . 1 45 -74 . 1 45 -0 .005 · • • 
1 4657.000 " 750 . 895 -93.895 � .006 . . • 
1 4729 .000 1 4779.066 -50 .066 -D.003 · .. 
" 760 .000 1 471 8 .336 41 .664 0 .003 · • • 
1 481 3.000 1 4800 .914 1 2.086 0 .001 • 
" 764 .000 1 481 5 .91 8 -51 .918 � .oo. .. 
1 4645 .000 1 4769.121 -1 24 . 1 21 � .OO8 ••  • 
1 11 758.000 1 6663 .691 94.309 0 .006 • • • 
1 4864.000 1 4178. 738 85.262 . 0 .006 • • 
1 5026.000 1 501 0 . 1 1 7  1 5 .8!3 ' 0 .001 .. 
1 5384.000 1 51 45 .379 238.621 0 .016 • • 
1 5391 .000 · 1 5379." 0 1 1 .590 

. 
0 .001 • 

1 5693 .000 1 5�35 .430 57.570 0 .004 .. 
1 5754 .000 1 5862 .676 -108.676 -0 .007 * • 
1 58410> t)()() 1 6024.039 -1 75 .039 � .011 • • 
1 6373.\XlO 1 6352 .000 21 .000 0 .001 • 
1 6240.000 1 6079.996 1 60 .004 0 .010 • • 
1 6387.000 1 6282 . 1 6' 104.836 0 .006 • * 
1 6491 .000 1 6300 .430 1 90.570 0 .012 • •• 

1 623'.000 1 62'4 . 70 7  -7 . 707 -0 .000 • 
1 6319.000 1 6346.863 -, 7.863 � .002 .. 
1 6399.000 1 6411 .746 -1 2 . 7'6 � .001 .. I 
1647S.000 163".3S0 01.641 0.006 • • • 
1 6310.000 1 6263.066 66.93. 0 .006 • • 
1 6381 .000 1 6280 .676 1 00 .32. 0 .006 • • · 
1 641 4.000 1 63A3 .()12 70.988 0 .006 • • · 
1 6353.000 . 16452 . 758 -99. 758 � .006 • • • 

1 6367.000 1 6413.047 -46.047 -0 .003 • • · 
"SE- 0 .000 ... 5- 0.006 titOII 0 .233 

"EAN ERR- 0 .o.�8 "EANa 1 5535 .52 73 
UNNOR"ALISED ERRORS, MEAN • 1 3 .6216 ."SE • 92.2937 

71 
71 
79 
81 
11 
11 
IJ 
11 
11 
16 
11 
11 
SI 
111 
91 
91 
9J 
91 
91 

100 
101 
101 
10J 
10,1 
101 
101 
107 
101 
109 
1 10 



7 5  

consume r s '  Expend i ture 

The equ at ions r e l at i ng consumer s '  expend iture to its determ inants are a 

pivotal  sect ion o f  the model . Consumpt ion o f  non-du r able goods ( C ND )  for ms 

about 90%  o f  agg r egate con sumpt ion . The equ at ion impl ies that the l evel o f  

consumpt ion i s  r e l ated to its aver age level over the prev ious four quar t er s 

mod i f ied , 

( a) by changes in  pe r sons d isposable income (YD) de f lated by pr ices ( non

durable consumpt ion def lator PC ND )  and adj usted for i n f l at ion losse s on 

per sons net l iquid asset hold ing s ( NLAJ ) ; 

(b )  by whether income was acceler at ing ( negat ively) ; 

(c )  by the relat ionship between consumpt ion and income ove r the previo us 

year ( neg at ively) ; and 

(d)  by the r at io o f  consumpt ion to income in all prev ious pe r iod s ,  as 

prox ied by the real net l iqu idity to i ncome r at io ( po s i t ively) . 

Determinants ( a) , (c )  and (d )  co r r e spond to der ivat ive , propor t ional 

and i nt eg r a l  control mechan isms , wh ich ac t to cor rect the sho r t  r un 

pat h o f  consumpt ion towar ds a long r un equ i l i br i um path whe r e  the 

con sumpt ion/ income r a t io is stably related to income g r owth ,  pr ice 

in f l at ion and the ne t l iqu idity/ income rati o . Income is adj usted 

in th is equat ion by the subtr act ion of i n f lat ion losses on net 

l iqu id asset ho ld ing s ,  the reby negat ing the appar ent incr eases in 

income wh ich occur  dur ing inf lat ion ar y pe r i ods due to inc r e as ing 

int e r e s t  payments , and which in fact are acceler ated cap i t al 

repayments and not ex t r a  real income . Al l of the l ag s  in the 

equ at ion ar e ave r aged over four quar te r s .  For fur ther d i scuss ion 

of th i s  and the spec i f icat ion mor e  gene r a l l y ,  see Dav is ( 1 98 2 ) . 
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Durab le goods 

CO 
In Co* -

-2 R .. 0 . 717 
where : 

-0. 75 319 In 
( 6 . 5 ) 

Co* 

YDLA* 

-0. 14017 &n RHO 
( 2 . 8 ) 

2 LZNA +LHBB+LHPG) 
+0 . 059 7 3  

1
�

0 
1n (��--=:;p'-c.:..o--.,;:�--

-1 ( 5 . 3 ) 

-0 . 2024 4  r
2 

( 1n (
1+RCBR

) 
1�0 100 

( 3 . 3 )  

-3 . 1 2 296 + 0 . 16264 D681 + 0 . 1 4 7 58 D7 3 1  

(6 . 2 ) ( 3 . 3 )  ( 3 . 0 )  

+ 0 . 2 1683 D79 
( 4 . 4 ) 

SE .. 0 . 0 4 7  � - 1 . 5  1 964 I I I  - 1 98 1  I V  

CO* .. (CD_
1 

* CD_
2 

* CD_
3 

* CD_
4

) .* 0. 25 

YDLA* .. (YDLA
_ 1

* YDLA_
2

* YDLA_
3

* YOLA_
4

) .* 0. 25 

TW�9: S9:23 UY-TUESDAY un- 8 "All U RES IDUAl CHECK Of PAST DATA ON REVISED NODEL 

2 

1 974 1 

1 974 2 
1 974 3 
1 974 4  
1 975 1 
1 975 2 
1975 3 
1 975 4 
� 976 1 
1 976 2 
1 976 3 
1 976 . 
1 977 1 
1 977 2 
1 977 3 
1 977 • 
1 978 1 
1 971 2 
1 978 3 
1 978 • .  
1 979 1 

1979 2 
1 979 3 
1 979 4 
1 910 1 
1 9l1C 2 
1 980 3 
1 980 • 
1 981 1 
1 981 2 
1 981 3 
1 9S • 
19 , 
1 912 2 

ACTUAL. SOLUTION 
CD • CD • 

1 31 9 .000 0 1 263 . 750 
1 284.000 1 246.812 
1 3�6 .000 1 246.635 
1 363 .000 1 295 .524 
1 351 .000 1 378.220 
1 421 .000 1 395. 571 
1 3 1 5 .000 1 387.763 
1 210 .000 1 382 .062 
1 376.000 "47.1 38 
1 403 .000 1 381 .283 
1 386 .000 1 381 .880 
1 476.000 1 339. 105 

0 1 335 .000 1 298 .088 

0 0 1 262.000 1 263.680 

1 289.000 1 301.006 
1 331 .000 1 385.597 
1 456.000 1 443.1 76 

1 493 .000 " 436.055 

1 556.000 1 51 0 .905 

"0 1 500 .000 1 521. 1 97 
1 547.000 1 550 .636 
1 942 .000 1 ,59.713 

1 576.000 1 599.200 
1 685.000 1 61 1 .1 96 

1 629 .000 -0 1 606.636 

1 492.000 1 585. 1 46 

1 51 2 .000 1 561. 269 

1 4 n .OOO 1 590. 773 

1 55 7 .000 :' 1 595 .984 

1 550.000 , 588.046 

1 534.000 ' 1 595.946 

1 541 .000 1 589.396 

1504.000 1610.163 
1 511.000 1 644.920 

RESIDUAlS NORMALIZED 

5 5 .250 0 .043 
3 7 . 1 88  0.029 
89.365 0 .069 
67.476 0 .051 

-2 7.220 0() .02O 
25 .429 0 .018 

-72 . 763 0() .054 
-102 .062 -0 .0 77 

-71 . 1 38  0() .05O 
21 . 71 7 o 0 .016 

4 . 1 20 0 .003 
136.195 0 .097 

36 .91 2 0 .021 
-1 .680 0() .001 

_-1 9.006 0() .01 S 
-47.597 0() .035 

7 .824 0 .005 
6 . 945 0 .J)05 

45 .095 0 .029 
-l1.197 0() .019 

-3.636 0() .002 

-1 7.71 3  0() .009 

-23.200 -0 .01 5 
73.804 0 .045 

22.364 0 .01 4 

--93. 1 46 0() .061 

-56.269 0().037 

-1 19. 773 0() .078 

-38 .9'4 0() .025 

-38.046 0() .024 

-61 .946 o().040 

-48 .396 0() .031 

-,oo.i03 :0.068 
-1 26.920 0() .01O 

IANGE 1246.64 TO 1959 . 71 

. . . . . • . . . . . . . . . . . • . • . . . . . . . . . . . . . . • . . . • . . . . . . . . . . • . . . . . . . . . .  • • • 

. + • 

. + • 
• • 

• + 
+ • 

• + 
• o .  

• + 
.. 
+ 

+ • 
+ • • + 

• + 
• + 

+* 
.. 

• • 
• + 

• . 
... 

• + 
• • 
• • 

• • 
* + 

• • 
• + 

• • 
• • 

• • 
• , 

• • 
• . . . . . . . . . . • . . . . . . • . • • . . . • . . • . • . . . . . • • . . . . . . • • . • . . . • . . . . . . . .  

MSE- 0.002 R"S- 0 .0.3 lHO- 0 .511 
"(AN ERR- -D .008S . "EAN- 1 .58.7351 

UNNO�ALISED Elloas, "EAH • -1 3.9257 �$E • 62.9703 

77 
78 
79 
10 
81 
82 
83 
84 
85 
86 
17 
88 
89 
90 
91 
92 
93 

94 

95 
96 
97 
91 
99 

100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
1 10 



77 

Expend it u r e  on dur abl e s ,  l i ke non-d urab le s ,  i s  pr inc ipally  determined by 

changes in pe r sons r e al d isposabl e  income and the past r at ios o f  consumpt ion 

to i ncome and real net l iqu id ity to income . Income i s  ag a i n  ad j usted t o  

al low f o r  e f fects o f  inflat ion , and the lag s  ar e aver aged over  the pre v io us 

four quar ter s .  Howeve r ,  add it iona l var iabl es ar e also inc l uded : a measure 

of h i r e  purchase control s ,  ( RMD the effec t ive min imum depos i t  on d u rables ) 

and the level of real mor tgage lend ing ( by banks LHBB , bu i ld i ng soc i et i e s  

LZ NA and t h e  pub l i c  sec tor LHPG ) and of the rea l interest r at e  ( banks 

base r at e  RCBR re l at ive to consumer pr ices PC) . 

The f low o f  mor tgages is inte nded to capt ure bo th the cor re lat ion o f  house 

pu rchase w ith durable purchase , and the fac t  tha t ,  at the t i me of proper t y 

exchange houseowne r s  are often abl e to ext r act equ i ty from the i r  house s .  

( The l at t e r  process is a real isat ion of acc umu lated i l l iqu id weal th . )  The 

level of the real interest r ate is intended to represent the r e t u r n  to 

hold ing assets in f i nanc i al , as opposed to re a l ,  form,  and a l so the real 

pr ice o f  c r ed i t . 

Cur r ent deve lopments 

The success o r  fai lure of these spec i f icat ions o f  consumpt ion funct ion i n  a 

mode l  con text depend s upon ( among st other th i ng s) how net l iqu id asset s  ar e 

der ived . I n  the mode l descr ibed her e ,  ne t l iqu id assets  r i se on aver age b y  

h a l f  c u r r ent sav i ng in each per iod . Th i s  i s  not sat i s factor y ,  and r ecent 

r esearch has  been aimed at prod ucing an  equ at ion for ne t l iqu id asset s 

r e l at i ng th i s  to w ider def in it ion s  o f  weal th and to interest  r ates . 

Om i t ted from both consumpt ion func t i on s  i s  any expl ic i t  al lowance for 

subst i tut ion between dur ables and non-du r ables . with i n  the same gene r al  

f r amewor k ,  the relat ive pr ice s  o f  d urables or non-du r ables to the agg r e g at e  

con sumer pr ice deflator have been t r i ed a s  regressor s ;  the results  so f ar 

only prov ide expl ic i t  evidence for such a subst i t ut ion e ffec t w i th i n  th e 

d u r ab l es equat ion . 
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1 974 1 
1 974 2 
1 974 3 
1 974 4 
1 975 1 
1 975 2 .  
1 975 3 
1 975 4 
1 976 1 
1 976 2 
1 976 3 
1 976 4 
1 977 1 
1 977 2 
1 977 3 
1 977 .'  
1 978 1 
1 978 2 
1 9 78 3 
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FIXED INVESTMENT 

At con stant pr i ces 

IND = 0 . 0082 1 + 0 . 0007 1  ( D681_ 3 - D6 81_4 ) 
Kt-lD_ l ( 9 . 1 )  ( 3 . 5 ) 

A
1_ 1 3  

= 

LA . = 
1 

+ 6 1 8 . 22 708 
( 4 . 4 )  

+ 0 . 4 3 5 40 u_ 1 ( 3 . 1 ) 

0 . 050992 7 ;  0 . 10703 19 ; 
( 1 .  5 )  ( 4 . 1 )  

0 . 196 1 3 83 ; 0 . 2026269 ; 
( 7 . 0 )  ( 7 . 8 ) 

0 . 1655682 ; 0 . 1 3 7 49 72 ; 
( 6 . 0 )  ( 4 . 8 ) 

0 . 0192 506 
(0 . 6 ) 

1 .  7 59054 2 
( 7 . 1 )  

- 2  
R = 0 . 9 3 SE = 0 . 0004 

+ 
1� A .  6. [MPRO + OOTH - OOPC - I I F )  
i=1 1 __________________________ -i 

KNOt ' 1 - 1 -
0 . 1492783 ; 0 . 1 7 86680; 
( 5 . 3 ) (6 . 1 )  

0 . 19906 9 7 ; 0 . 186404 5 ; 
( 8 . 1 )  ( 7 . 3 ) 

0 . 103 1 2 9 5 ; 0 . 06 3 4017 ; 
( 3 . 8 ) ( 2 . 4 ) 

1967 IV - 1 9 7 8  IV 

( 1 8 3 )  KND = 0 . 99634 KND_l + IND ------------------------------. 
TlMEO()9:59:23 DAY-TUESDAY DATE- S fWt 83 RESIDUAL. CHECK OF PAST DATA ON RfVISED NODEl. 

ACTUAL SOLUTION RESIDUALS �I1ED 
JNO * IND • 

21 75 .000 21 1 S. m . 56.227 0 .000 
2107.000 2096.697 1 0 .303 0 .000 
2065 .000 2055.018 9 .982 0 .000 
2079.000 . 2012 .352 66.648 0 .000 
1 91 0 .000 1 952 .907 .... 2 .907 � .OOO 
1870 .000 1 894 .933 -24.938 00 .000 
1 844 .000 _ 1 843.604 0 . 396 0 .000 
1 773 .000 1 794 . 456 -21 .456 00 .00(' 
1 ns.000 1 756.5SO 71 .4SO 0 .000 

. ,  U 01 .000 1 753 .227 4 7 .773 0 .000 
1 84 3 .000 1 802 .672 40 .328 ' 0 .000 
1857.000 1 849.837 7 . 1 63 , 0 .000 
1 902 .000 1 908.044 � .044 00 .000 
1 936 .000 _ 1 986 .256 -SO.256 00 .000 
2020.000 2031 .397 -1 1 .397 � .ooo 

. 2092.000 . .  2081 .293 . 10.707 0 . 000 
2 1 71 .000 21 36.551 34. U9 0 .000 
2209.400 21 73.847 35 .552 0 . 000 
21 n .6OO . 2205 . 1 77 -32 .577 00 .000 

RANGE 1 753.23 TO 2� .30 

. . . . . . . . . • . . . . . . . . . . . • . . . . . . . • • . . . . . • . . . . • . . . • . . . • . . • . . • • • . .  

. 
• • •  
•• • 
•• • 

• •  
• 

• • 
.* 

• • 

• 
* • 

• • 
.. 

.. 
• • 

.. 
.. 

• * 
• 
* 

-
* 
• 

.. 
• 

1979 2 •• · 2 530 .500 2236.976 293 .524 • 0 .002 • • . 

1 979 3 2484 .600 2254.630 229.970 
1 979 4 - 2540. 300 2267 . 1 SO  273 . 1 SO  
1 980 1 2489. 900 2266.912 222 .988 
1 980 2 - " .. ·2466.600 2273.833 1 92 . 767 

1 980 3 <!464.600 2264 .565 200.035 

1 980 • . - 2463.300 - 2226.441 236.859 

1 981 1 231 4 .400 21 84 .651 1 29. 749 

1 981 2 � �?1 . ��� 2 1 44 .995 1 76.105 

1 981 3 2348 .600 . 2109.0n 239.523 

1 981 4 . 2373.400 . 2090.81 7 282 .583 

1 982 1 2395 .5Ol'I 2099.450 296.0SO 

1 982 2 2300. 400 : �  2092. 205 208 . 1 95 

0 .001 
0 .001 
0 .001 
0 .001 
0 .001 
0 .001 
0 .001 
0 .001 
0 .001 
0 .001 
0 .001 
0 .001 

., 

• • 
• *. 
• * 

• • 
• • 

• * 
• * 

• • 
• * 

• • 
• • 
• * 

• . . . . . . . . . . • . . . .. . • . . . • . . . . . • • . . . . . . . . . . . • • . . . • • • • . • . . . . . . . .  

Msr- O.� �"s- 0 .001 RHO-
MEAN fRR- 0 .0005 M(ANa 2168.9209 

UHNORM'� IS£D £.RORS, MlAM - 96.5533 RMSf . 1 48.9821 

0.854 



F ixed I nves tment 

p r ivate non-res ident ial f i xed inves tmen t is d i v ided into three catego r ie s : 

i ndus t r i a l  investment , Nor th-Sea investment and a res idu al categor y .  

Indus t r i a l  i nves tment ( IND) inc l udes inves tment both by manufac tu r i ng 

i ndu s t r y  and d i s t r ibut ion and se r v ices , and is the ma in behav iou r a l  c atego r y .  

The equ at ion i s  a s imple acce ler ator re lat i ng inves tment to chang es in 

pr ivate sector output (MPRO and OOTH adj us ted for changes in  f i n i s hed 

goods stoc ks ( I IF)  and the outpu t of publ ic cor por at ion s (OOPC ) ) over 

th i r teen quar te r s ,  v i a  a cubic Almon pol ynom ia l ,  and the lagged cap i t a l  

s toc k .  

The equ at ion doe s not incor por ate an y  f i nanc i al  i n f l uences on i nves tment . 

The wor k r e l at ing inves tment to the val uat ion r a t i o  q has not prod uced an 

equ at ion wh ich is super ior to a convent ional acce ler ator mode l .  ( Jen k inson 

1 98 1 ) . Fur the rmor e ,  s i nce it has not bee n poss ible , so far , to der i ve a 

sat i s factor y means in the model to proxy ing q or i ts determinants , the 

acceler ator approach has been mai ntained . None of th i s  need imp ly that 

f i nanc i a l  e f fects on inves tment are unimpor tant ; mer ely that the 

spec i f icat ions t r ied so far whi ch u t i l i se f i nanc ial  var i ables have p roved no 

mor e  succes s f u l  than those that don ' t .  

The equ at ion has cons i sten t ly under -predicted inves tment from 1 97 9  onwar d s ,  by 

an avera�e of 1 9 7 5  £ 2 0 0  m i ll ion a qu ar te r . Th i s  unde r -pred ict ion has  yet 

to be exp l a i ned . On the one hand, along with the recent per formance o f  the 

employment equat ions , it is consi stent w ith a r i se in the agg r egate capi t a l 

l abour r at io ;  o n  the other , th e equ at ion for the de f lator for ind us t r i a l  

investment over-pred icts f rom 1 97 9  onwar d s ,  wh ich may indicate changes at 

the micro- level in  the type of i nves tment be i ng made or measu r emen t prob lems . 
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1 974 1 
1 974 2 
1 97. 3 
' 974 4 
1 9 75  1 
1 975 2 
1 975 3 
1 975 4 
1 976 1 
1 976 2 
1 976 ] 
' 976 . 
1 9n 1 
1 9n 2 
1 9n 3 
1 9n 4 
1 978 1 
1 978 2 
1978 3 
1 978 4 
1 9 . , 1 
1 979 2 
1979 3 
1 979 . 
1 980 1 
1 980 2 
1 980 3 
1 980 • 
1 981 1 
1 981 2 
1 981 3 
121] i 
1 982 1 
1 982 2 

80 

where the index for the pri ce of 
for changes in the mix of houses 
b ui lding societies is given by 

�ln PAHM = 19 . 44 4 6 3  � ln PAHM3
_ 1 ( 2 .  B )  

a l l  houses adj usted 
sold and mortgaged by 

+ 0 . 45 720 �ln PAHM_ 2 ( 1 . 4 )  

+ 0 . 2 7 342 1n (RPDI / ( RooT* 19000» _ 1 
( 3 . 4 ) 

+ 0 . OBB96 1n « KZNA + KHBB + KHPG) /PAHM) _ l ( 3 . 4 ) 

- 1 . 2 1 577 ( RZMG/1oo . 0* ( 1-TRY/1OO» _ 1 ( 3 . 6 ) 

+ 0 . 04 39 8  ( 3  �ln RPDI + 2 � ln RPDI_ 1 + � ln RPDI_2 ) 
( 1 .  2 )  

+ 0 . 05 1 32 �ln « KZNA + KHBB + KHPG ) /PAHM) _ 2 
( 0 . 1 )  

1 . 39 385 � (RZMG/1oo* ( 1-TRY/1oo» 
( 2 .  B) 

- 0 . 9 6 7 89 - 0 . 002 2 4  Q1 + 0 . 01620 Q2 
( 3 . 7 ) ( 0 . 4 )  ( 2 . 9 )  

+ 0 . 02 56 5  Q3 
( 4 . 6) 

- 2  R = 0. 79 1 SE = 0 . 014 DW = 1 . 3  1969 1 1  - 19 81 IV 

TJMEa09:59:23 DAY·MSDAY DATE- • flAIl 13 IISJOUAL. CH(CJ( 0' 'AST DATA 0IIt IlYJSD MOon 

AenlAl.. SOl.UTION IUJDUAl..S NOIIMAlUID IANGI 0.9S TO 1.S1 , .... . ,AttIe • 

0 . 930 ' . . . . . . . . . . . . . . . . .• . . • . . . . • . • • . . . . . . . . . • • • . . • . • • . • • . . . • • . . . . . .  
0 .931 � .001 � .001 • • 

0 . 940 0 .936 0 .004 0 .005 •• 
0 .950 0 .956 � .006 � .OO6 • • 
0 .960 0 .951 0 .009 0 .010 • • 
0 .960 0 .962 � .OO2 � .001 • • 
0 .990 0 .9"5 0 .005 0 .005 • 
1 .020 1 .012 0 .008 0 .008 •• 
1 .030 1 .031 � .001 . � .001 • 
1 .0 50  1 .0.] 0 .001 0.001 • 
1 .080 1 .018 0.002 0.002 • 
1 .100 1 .1 24 � .02. �.021 .. 
1 .1 20  1 .1 10 0 .010 0 .009 •• 
1 .130 1 ." 8  0 .012 0 .01 1 • 
1 .1 50  1 .147 0 .003 0.002 • 
1 .1 80  1 .136 � .006 �.005 .. .  
1 .220 1 .216 0 .00. 0 .003 • 
1 .240 1 .218 �.038 • � .030 •• 
1 .300 . 1 .331 � .0�1 � .02. • • 
1 .390 1 .397 � .00 1 �.005 • 
1 •• 90 • •  481 0 .009 0 .006 • 
1 .5 70  1 .578 � .008 � .O05 .. 
1 .690 1 .685 0 .005 0 .003 • 
1 .120 1 .823 � .003 � .002 • 
1 .940 1 .91 2 0 .028 0.0 1 5  • • 

.. 2 .020 - • •  1 .995 0 .025 0 .01 3 .. 
2 .100 2 .0'3 0 .01 7 0.001 .. 
2 . 1 00  2 .1 63 0 .021 0.01 2 •• 
2 . 1 90  2 .225 �.o" � .016 .. 
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ACTUAL 

5 1tP • 

567.000 
487.000 
439.000 
51 1 .000 
538.000 
566.000 
544 .000 
534.000 
5n .000 

Private : fixed residential 

lHP = 0 . 6 6 7 86 
( 7 . 9 )  

lHP_ l + 50 . 86 511(PAHM/ ( 0 . 444 PlMN + 0 . 5 5 6  ULC» 

(1 . 5 )  

-10. 4 5 58 
( 4 . 4 )  

- 2  R = 0. 822 

RCBR + 218 . 767 59 
( 4 . 3 )  

SE = 35 . 8  DW � 2 . 1  1968 I I - 19 81 IV 
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5SS.386 -1 1 .386 -1 1 . ]86 • •  
527.668 6.332 6 .332 .. 
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2· • .  · 599.000 609.104 -10 .10. -10.10. 
] 557.000 5n .694 -1 S .69. -1 S .69. 
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• •  ' , 574.000 44S .0'S 12'.91 S UI.91S 
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2 436 .000 · 429.378 6.622 6 .622 
3 ,- 41 1 .000 . 409.007 1 .993 1 .993 
• .

.. 363.000 399.813 -36.'13 -36.113 
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P r ivate sector  r es iden t i al i nvestmen t  

T h e  impor tance o f  t h e  hous i ng sec tor o f  the model i s  that i t  i s  one of  the 

few a r e a s  whe r e  i n t e r e s t  r ates have a d i r ec t  e ff ec t  o n  expend iture vol umes . 

Res i de n t ial  i nvestment ( IHP)  i s  r e l ated to a composite of house pr ice s 

( PARM ) r e lat ive to bu i lde r s costs ( w ages co sts ULC and bought in co st s 

P IMN,  and an i nt e r e s t  r at e  RCB R) incl uded as a proxy for the pro f i t  

t h a t  can b e  made f r om const r uct ion . 

House pr ices ( PAHM ) are  det e r m ined pr incipally by r eal i ncomes ( RPD I ) , the 

s toc k o f  mor tgages ( KZ NA  + KHBB + KHPG ) r e l at i ve to house pr ice s ,  and 

i n t e r e s t  r ates ( RZMG) . The shor t r un dynam ic s o f  the equat ion are qu i t e  

complex bec ause of t h e  charac te r i s t ic vol at i l ity of  the mar ket . Th is c an 

h ave u n for tunate repe r cuss ions for over al l model prope r t ies ( see Chapter 11 
and IV) . 



Basi c 
( 4 5 3 )  KI IB 

( 4 50) l IB 

materials , fue ls and work in progress 
= KI IB_1 + I IB 

= 0 . 58506 MPRO* + 0 . 1 5 5 4 5  (MG2 +MGIM-MGZ * )  + 0 . 5 7 2 9  
( 4 . 4 )  ( 1 . 0) ( 4 . 5 ) 

- 0 . 2 6 9 3 5  MPRO* r-r"RO MPRO_1 ] 
MPRO* MPRO*_l ( 1  . 7 )  
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- 0 . 1 2077 MPRO* 
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+ 0 . 04 831 MPRO* 
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[ y:�:l 
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1 <O O l ::IB_2
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YCR* 2 . 4 32 - MPRO* -1 

MPRO 

-2 
R .. 0 . 52 2  SE & 122 . 2  DW co 1 .  7 1965 1-1978 I I  
where 
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MPRO* = [r. 0 . 951 

i=O 
7 L-r. i 

YCR* co 0 . 95 
1=0 

MPRO_i_1 I 

(YCTP - 1  + 

7 1 r. 0 . 9 5  
i=O 

RESE_ 1 ) _i_1 I 

7 _ 7 1 
MGZ* = L-
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� 0 . 95 
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355.000 
. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

1 1 6.389 23&.61 1 238.6" 
1 54 .COO . 225.900 -71 .9(" -71 .900 
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S tockbu i ld i ng 

Stoc k bu i ld i ng i s  model led at two level s o f  d i sagg r eg at ion . Whole economy 

s toc kbu i ld ing i s  d iv ided i nto f i n i sh ed goods ;  mat e r ia l s ,  fuel and wor k in  

prog r e s s  he ld by manufac tu rer s ;  and all other s .  Stocks  of  f i n i shed good s 

are  the n allocated between m anuf ac tu res and d i s t r ibutor s .  

The equ at ions for f i n i sh ed good s ,  and for mate r i al s  and wor k  i n  progress  are  

o f  the i n f lows minus out f lows app roach . Inf lows are model led as a f unc t i on 

o f  o r d e r s ,  wh ich in  turn  depend upon t r end demand or output , the dev iat i on 

o f  stoc ks f rom a des i r ed level ( typ ically a tr end stoc k output r at io )  and on 

f i nanc i al f actor s .  Shoc k s  in th e supply o f  the orde r s  are also cons ider ed . 

Out f lows are model led as a funct ion of f inal expend iture  in the case of  

f i n i shed goods and of  manufactu r i ng o utpu t  in  th e c ase of  mate r i a l s  s toc ks .  

Al though f i nanc i al f ac tor s are i ncl uded the i r  e f fects  are small . A typical 

equ at ion , that for  mate r i a l s  and fuel and wor k i n  prog r e s s  he ld by 

manu f ac t u re r s  ( l IB ) , is shown oppos i t e .  

Cur r e nt deve lopments  

It  i s  thought  that  f i nanc ial  i n f luence s on  stoc kbu i ld ing are g r eater than 

capt u r ed in the cu r r ent equ at ions . Cu r r ent r e sear ch has concent ra ted on a 

d i f fe r e nt categor i sat ion o f  stoc ks namely r aw mater i als and fuels held by 

man u f ac t u re r s ;  f i n i shed goods ( inc l ud ing wor k i n  progress)  held by 

manu f actu r e r s ;  stoc k s  held by wholesale r s  and r e t ai l er s and other stoc ks . 

The g ene r a l f r amewor k o f  the r esear ch has bee n th at o f  the f lex ible 

acce le r a tor  or  target adj us tment app roach whe r e  the des i r ed s toc k o f  

inventor i e s  depend s upon an ac t i v it y  var i able (manu fac tur ing output o r  

manufac tu r ing s a l e s  fo r example ) and r ea l  inte r e st r ates or  l iqu i d i t y .  

Indus t r i a l  and comme r c ial companies r e a l  net l iqu i d i t y  ( s toc k o f  gross 

l iqu i d  assets less l iqu id l iabi l i t i es both def lated by the TFE def lator ) and 

a p roxy for post tax r e a l  i nterest  r a tes cou ld be included in equat ions for 

all  categor i e s  o f  stoc ks ( exc luding other ) ,  and pe r for med bet ter  th e r e  in 

the s i ng le equat ions than other poss i ble v ar i ables such as net or g r oss 

income gear i ng .  
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EXPORTS 

ln XGMA .. 0 . 78075 In wrx -0 . 15991 D6 74 - 0 . 5070056 In NULE 

( 5 . 9 )  ( 5 . 5 ) ( 2 . 4 )  

-0 . 14012 D72A +0 . 07739 D72A
� 1 

+7 . 55 108 - 0 .0 1 2 1 7  TI ME 

-2 R lE 0 . 9 B8 

( 5 . 1 )  ( 2 .  B) 

+0 . 00006060 TIME
2 

( 2 . 2 )  

SE .. 0 . 026 DW .. 1 . 8  

( 5 . 9 )  ( 2 . 3 ) 

1965 1 - 19 7 8  I V  

whe re the index of neffe ctive" labour cost compe titiveness 
de fined thus : 

16 
NULE a: exp /( t 

i=o 

A
o- 16

= -0 . 02 82 : 

( 1 . 0) 

-0 . 03 8 7 :  

( 2 . 3 )  

-0 . 0269 : 

( 2 . 3 )  

tA
i 

.. -0 . 5070 

( 2 . 3 )  

Ai In ,NULC_i ) / ( -0. 5070l7 

-0 . 03 1 5 : -0 . 0342 : -0. 0362 : -0 . 0377 : 

( 1 .  3 )  ( 1 . 6 )  ( 1 .  8) ( 2 . 0) 
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-0 . 02 2 8 :  -o . Ol BO :  -0 . 0126 : -0 . 0066 

( 2 . 2 )  ( 2 . 2 )  ( 2 . 1) ( 2 . 1  

i s  

-0 . 0 385 : 

( 2 . 2 )  

-0 . 0 305 : 

( 2 . 3 ) 
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X(;MA • XGNA + 

3793.560 3846.262 -52.102 � .O1' 
3831 .120 " 3964 •• 1.  .... 33.29. � .O34 
3981 .360 40'5.810 �'.520 � .O16 
3906.2.0 3986.065 -79.825 � .02O 
3&31 . 1 20  3736.239 9'.811 0 .025 
3f18.440 3792.50' -1'.064 � .02O 
3680.880 3805 .701 -1 2'.827 � .033 
3793.560 3946.654 -1 53.09' � .O.o 
3981 .360 .021 .019 -39.659 � .010 
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'356.957 '239.977 1 1 6.980 0 .027 
439'.520 '278.832 1 1 5.687 0.027 
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Expo r t s  of manufac t u r es 

The c u r r ent spec i f icat ion for expor t s  o f  manufac t ur es was d i scussed in  Enoch 

( 1 97 8 ) . Expo r t s  ( XGMA) a r e  r e l ated to UK weighted wor ld t r ade i n  

manufac t u r e s  ( WTX )  - a demand fac tor - and t o  norma l i sed r elat ive un i t  

labo u r  cos t s  ( NULC ) , wh ich has been interpreted a s  embrac i ng both demand and 

s upply i n f l uences . Up to s ix te en lag s  of cost compe t i t iveness are 

i nc l uded ; the ave r age lag i s  six thoug h .  However , no lags o f  wor ld t r ade 

could be i nc l uded . The equat ion a l so r equ i r es an a ttenuated t ime t r e nd .  

As w i t h  some o f  the mor e  key equa t ions in  t he model , this  equat ion has  b een 

s ubj ect to a substan t ial deg r ee of  test i ng . Not surpr i s i ng ly ,  the long r un 

coe f f ic i ent on compe t i t iveness i s  par t icula r ly sens i t ive to m i nor chang es to 

the spec i f icat ion s uch as the impo s i t i on or not o f  the end po int  cons t r a int 

on the A lmon polynom i al and to t he es t imat ion per iod . wh i l s t  s uch 

par ame t e r  i n s t ab i l i ty is of concer n ,  al ter nat ive spec i f icat ions ( see 

B r oo k s  1 9 8 4 )  appear to have related pr oblems . 

Cur r ent Developments 

Th i s  equa t ion for manufac t u r ed expor t s  i s  c u r r ently ( Hotson and Gard iner  

1 9 8 3 )  be i ng r e- ex amined as  par t  o f  a wider r esea rch pro j ec t  into the 

manufac tu r i ng sec tor  i nvolv ing domes t ic pr ices , t r ade pr ices , expor t volumes 

and output . I n  t h i s  wor k ,  the wor ld mar ke t  for manufac t u r ed good s is 

assumed to be be t te r  prox i ed by a set of  d isc r iminated mar kets r athe r t han a 

s i ng le mar ke t  i n  wh ich the r e  ex is t s  some mar ket c lear i ng pr ice . Th i s  

approach accor d s  r e l a t ive pr ice s - o ur expo r t pr ices r elat ive t o  who lesal e 

pr ices  i n  over seas ma r ke t s  - a g reater  role , and also r equ i r es the wor ld 

ac t iv i ty v a r iable to be mor e  c losely r e lated to demand w i t h i n  count r ies 

r a ther  t han s imply wor ld expor t s .  Th i s  mos t r ecent wor k  uses OECD 

i nd u st r i a l  produc t ion as a proxy for t he ex pos t  demand for manufac tur e s  i n  

the wor ld ,  and a l so has the fol lowing featur es : lagged adj u s tmen t  to 

chang es i n  wor ld ac t iv it y ;  a mean lag o f  f ive quar t e r s to changes in  pr i c e  

compe t i t ivenes s ; no t ime t r end .  I n  many ways , t h i s  appr oach i s  the 

ant i thes i s  o f  t he cu r r en t  one , and pe r haps lac ks some supply i n f l ue nce -

r e l at i v e  prof i tab i l i ty o f  sel l i ng in  expo r t  r ather than domes t ic mar ke t s  fo r 

example . I t  i s  i n t e r e s t ing to note that the s tandard e r ror of  the old and 

new spec i f icat i on s  a r e  about the same ; the search for a mor e  gene r al 

spec i f icat ion cont inues . 
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ACTUAL. 
... D • 

1 1 923.199 
1 233' . 5 74 
1 21 � .441 
1 1 769.844 
1 1 655.246 
1 1 221 .1 45 
1 1068 . 863 
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1 21 45 .344 
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2 " 1 1 955 .266 
3 :' 1 1 61 1 .941 
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De ri vation of output of finished manufacture s 
P roxy 

MND 
EFC 

for demand 

1 . 5 99 4 6  [0 0 13 = 

( 1 6. 8 )  
a m  + 0 . 5 

E FC 
CD + O .  1 39 G 1 + 2 . 0 i<0 . 4  

+ 0 . 2  1HP + 0 . 32 ING + 0 . 2 IHG + 0 . 3  l I B  + 0 . 4  I lW 

+0 . 4  I IR + 0 . 25 1 10 - 0 . 5 (GDPE-GDPO» /EFfl 

+ 0 . 59043 � + 0 . 68270 u_ 1 ( 6 . 6 )  EFC ( 6 . 4 )  

-2 R = 0 . 999 SE c: 0 . 004 19 6 5  1 1- 1 9 7 8  I I I  

DAY-TUESDAY DATE- a MAR U RESI DUAL CHECK or PAST DATA ON REVISED "OD£!.. 

SOlUTION RESIDUAlS NORMALllED RANGE 10864.71 TO 1 3483 .47 
.... D • 

1NP 

. . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . • . . • . . . . . . . . . . . . . .  
1 1 71 8 . 1 95 205 .004 0 .006 • • 
1 1 821 .81 2 5 1 1 .762 0 .01 5 • • 
1 1 744.496 401 .945 0 .0 1 2  • • 
1 1 51 4 .297 255 . 547 0 .007 • • 
1 1 1 67.609 487.637 0 .014 • • 
1 10 1 4 .695 206.449 0 .006 • a 
1 1 241 .168 -1 72.305 o() .005 a • 
1 0996 .230 201 . 539 0 .000 • a 
1 1 244.945 64 . 746 0 .002 • a 
1 1 596.953 -6 . 469 o() .OOO • 
1 1 70 5 .840 -3 7.906 o() .001 .. 
1 1 888.945 -55 .016 o() .002 .. 
1 1 984 . 395 1 60 .949 0 .005 • • 
1 1 899 . 1 64  -1 24.687 o() .004 a • 
1 1 771 . 1 48 1 80 . 1 64 0 .005 • • 
" 942 .1 56 . 46.059 0 .001 .. 
1 21 50 . 965 -37.125 o() .002 a .  
1 2409.719 -106. 781 o() .003 • • 

• • 

1 2439.1 72 -1 60 .266 -0 .004 • • 
1 3483.469 -l48.070 o() .OO7 • • • 
1 2918.852 -31 1 .465 o() .OO' • • 
1 2954.375 -239.039 -0 .006 • • 
1 2668.426 -250.332 o() .007 • • 
'1 2386.984 "::;1 . 7 1 9  -0 .0 1 2  • • 
1 2084.266 .. 72.324 o() .0 1 3  • • 
1 1 781 . 984 -684.238 o() .018 • • 
1 1 566 .945 -702 .230 o() .019 • a • 
1 1 746.875 -563 .332 o() .0 1 5  � • • 
1 2385 .719 -558.629 -", .01 5 • • 

• 1 1 576.477 . 1 21 29.738 -553 .262 o() .015 • • 
o() .022 • • 1 1 1 31 8 . 336 1 21 26.355 -808.020 

2 1 1 647.832 ; 121 74.723 -526.891 O() .01' • • . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
"SE- 0 .000 MS- 0 .010 _HOa 0.841 

"UN EIIR- o() .0035 "EAN- 1 1 858.4961 
UNNO�LISED ERRORS, �AN - -133.6863 _"SE - 365 .4885 
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M anu f act u r ing Ou tput and Impor t s  of f i n i shed manu factures 

The cu r r en t  f r amewo r k  for  mod e l l ing the manufactur ing sector output and 

impor ts o f  f i n i shed manufac tu re s  r e l ies on two equ at ions ; one proxy ing the 

UK demand for f i n i shed manufac tu re s  (MND) , and the second appor t ion ing th at 

demand betwee n the sources f rom wh ich it i s  met , domes t ic product ion (MPRM) 

and impor ts (MGFM ) . The data for the demand se r ies (MND )  i s  con st r ucted 

f r om the ex post ident i ty between the supply of and demand for f i n ished 

manufac tu r e s ;  demand (MND) is equal  to g ross output ( 1 . 6 7 x net out pu t 

MPRM) plus impo r t s  (MGFM ) less stoc kbui ld ing ( I I FM ) . Th i s  constr ucted 

demand se r ies is then the dependent var iable in  an equat ion wh ich r e l ates 

the demand for f i n i shed manufac tu re s  to the expend iture  components of GDP . 

The coe f f ic ients on the expend i t u re terms are l ar gely der ived f r om input -

output we ights but w i th some es t i mat ion . 

The MND equat ion has tended to over pred ict qu i te substant i al ly in  recent 

ye a r s .  The g ross to net outpu t r a t io has r i sen through t ime wh ich r ai ses 

the est imates of MND wh ich ass ume th i s  fac tor is constant . Another re ason 

for the poor t r ac k i ng may be the d i ver gence between the output and 

expend i t u r e  measu r es o f  GDP ; actual data for MND are der ived in  par t f rom 

output mea s u r e s  wh i le the pred ic ted values of MND are based sol e ly on 

expend i t u r e  measur es . Some at tempt to al low for GDP d i sc r epanc ies i s  made 

in the equ a t ion , but th i s  may no t be suf f i c i ent . 



TlME�:59:23 

ACTUAl 
... RM * 

�56.01O 
6525.402 
6480.941 
61 91 . 1 1 7  
61 1 3 .210 
5801 .586 
571 • •  348 
5758.848 
5854.609 
5931 .691 
5940 .480 

· 6108.211 

Al location to dome s ti c  output 
1 2 104 8 - 0 . 005 04 TIME 

1 .6 7  MPRM-I l FM-O . 6 B32 l XGMA c • 
( B . 5 )  

MND-O . 6 B 32 l  XGMA ( 6 . 0) 

+ O . 3 1141[ ; i� ( MND-O . 6 8 32 1  

_ o .  29 5 99[� [ �  i�O (
p�) + i� Ai (N:;) 1 

( 2 . 4) -i -:l 
D82 l* (TlME-108 ) *0 . OO1 2 5  -

+ 0 . 4 7 4 2 9  u_l -
( 3 . 9 )  

= 0 . 2 5 ; 0 . 50 ;  0 . 25 

= 0 . 9 1 7 SE = 0 . 01 70 196 5  I - 197 8  I 

Fini shed manufactures 
MGFM 0; MND + IIFM - 1 . 67 MP RM  

DAY-TUESDAY DATE- 1 NAI 13 RESIDUAL CHECIC OF PAST OATA ON REVISED MODEL. 
SOLUTION RESIDUAlS �JIED RANGE 4682 .20 TO 6680 .93 

... IIN • . . • . • . • • • . . • • . . . . . • • . • • • • • • • • . • • . • • . • • • • • • . . . . . . . . • . • . . . . . . .  
6335.3D9 �79.238 � .O50 • • . 
6680 .934 -1 55 .531 �.027 • • • 
6634.098 -1 53.156 � .027 • + • 
6364 .098 -1 72 .960 �.032 • • 
6222 . 1 52 -108 .883 � .020 • + 
5932 •• 96 -1 30 .910 � .025 . • • 
5806.937 -92.590 � .018 • • 
581 1 .816 -52.969 � .('10 .. 
5870 .238 -1 5 .629 �.003 .. 
5923.1 25 1 .566 0 .002 .. 
5962 .230 �1 . 7SO 00 .004 .. 
6145 .01 2 -36.801 � .007 .. 

61 n .848 . , 61 68 .922 3 .926 0.001 .. 
6062.922 61 33.086 -70. 1 64 00 .013 
6033 . 1 99  6066 .461 -33.262 � .006 
6033. ' .' 6005 .082 28 .059 0 .005 

.469 6074 •• 26 61 .043 
61 56 547 6098.762 5 7 . 785 0.010 

6063 . 127 6016.027 .7.699 0 .008 
' - 5995.01. :;1)79.131 " 5.937 0.020 

6295 •• 30 C>�84.179 " 0.55' 0 .019 

3 - 6021 . 1 n  5932.9.9 18.223 0 .015 

• ' . - 60 1  • •  816 . 5937.516 1 31.301 0 .024 
1 5841 .010 5159.201 81 .863 0.01 5 

2 5641.801 5S05.3N 1 42.422 0 .026 

] 5388.008 5199.5:"1) 1 88 .430 0 .036 

• 5058. 344 4865.449 ' 92 .895 0.039 

1 5018.488 · 4682 . 1 99  336. 289 0 .069 

l 5061.656 4<'92 •• 96 375 . 1 60  0 .075 

3 5 1 79.1� , 4944.138 234.430 0 .045 

4 5162.004 495'.166 203.238 0.0.0 
1 51 21 .062 4888.465 232. 598 0 .046 

l 5016.020 41 71 .231 2 1 4 . 181 0.0.' 
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IISE- 0.001 _- 0 .030 • ..,. 
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Demand for f i n i shed manu fac t u r e s  can be sat i s f i ed e i ther from domes t i c 

produc t i on , s toc k s  or  impor ts . In the mode l ,  the share met from domes t i c  

prod uct ion i s  determined by compet i t i venes s ,  and the change in  demand and a 

t i me t r e nd . Par t i al  adj us tment o f  o utput to changes in  demand i s  prov ided 

for , imply ing that impor ts act as a buf fer in th e shor t r un .  The shor t r un 

( on e  yea r )  e l as t ic i t y  o f  impor t s  to demand i s  1 . 7 ,  whereas in the long r un 

i t  f a l l s  to 1 . 2 .  Both pr ice - whole sa le outpu t pr ices relat i ve to impor t 

pr ices  - and cos t  - IMF no rmal ised un i t  l abou r  cos t s  - compe t i t iveness te r ms 

a r e  i nc l uded . Impo r t s  o f  f in ished manufactu res (MGFM ) are then ob ta ined by 

inver t i ng the data con s t r uct ion ident ity for ex post demand . 

The equ at ion has shown a tendency to unde r pred ict the share of  demand met by 

domest ic p rod uc t ion . Over the c u r r ent r ecess ion the pr oblem o f  

unde r pred ict ion h a s  inc r e as ed ,  poss ibly because the equ at ion f a i l s  to 

capt u r e  the e f fects  on compet i t i veness o f  prod uct i v i t y  gains made over th is 

per iod . 

F u t u r e  deve lopments  

The r e  are  a numbe r of  problems w ith th is approach . These inc lude d i f fer ent 

cover age of " f i n i shed " goods in the impor t and output stat i s t ic s ,  the 

r e l iance on i nput outpu t  ana lys i s  based on 1 97 3 ,  and the assumed constancy 

of the g ross to net outpu t  r a t io .  

O n  cover age o f  the stat i st ic s , the r e  the main problem i s  that good s c l as sed 

as sem i-manufac t u r e s  in  the impor t s t at i s t ics  can be both inputs to and 

compe t ing w i th outpu t s  o f  domes t i c  m an u f ac t u r i ng .  An alte r nat ive , but 

s i m i lar  approach , amalg amat e s  sem i- and f i n ished goods in both impor ts and 

demand and produces an equat ion for manu fac t u r ing output in which 

compet i t i veness l ag s  a r e  longer but in wh i ch the par t i al adj ustmen t mecha n i sm 

i s  l e s s  wel l  de term ined . Th i s  l i ke many equat ions in th i s  area,  ( see page 

4 7 2  Decembe r 1 98 2  Quar ter l y  B u l le t i n ) , s t i l l  requ i r e s  impl ied t ime tr e nd s  o f  

the order o f  7 %  a year i n  order to t r ack the g r owth o f  impor ts o f  

manu f ac t u r e s  s i nce the 1 96 0 ' s .  
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1 974 1 
1 974 2 
1 974 3 
1 974 4 
1 975 1 
1 975 2 
1 975 3 
1 975 4 
1 976 1 

1 9 76 2 
1 97� 3 
1 976 4 
1 97 7  1 
1 977 2 
1 97 7  3 
1 977 4 
1 978 1 

1 978 2 

1 978 3 • 1 978 4 

1 979 1 

1 979 2 

1 979 3 

1 979 4 

1 980 1 

1 980 2 

1 980 3 
1 980 4 
1 981 1 
1 981 2 
1 ':'81 !i 
1 98 1  • 
1 982 1 

1 982 2 

� ln HMFT c 1 . 4 376 + 0 . 30678 1n (MPRO/HMFT_1 ) + 0 . 002 2 1  D7 3T_ 2 ( 10 . 4 )  ( 10 . 3 )  ( 7 . 9 )  

TIIt[=09:59:23 

ACTUAL 
... n * 

0 . 00332 TIME - 0 . 01 1 3 1  D72 1  + 0 . 01912 D721_1 ( l0 . 5 )  ( 2 . 1 )  ( 3 . 6 ) 
- 0 . 04997 D741 + 0 . 03706 D741 -DB2 1 * ( TIME- 10B ) *0. OOO3 B 3  

( 9 . 1 ) ( 6 . 2 )  -1 

-2 
R = 0 . 9 SE = 0 . 005 DW = 1 . 6  1968 1-1979 I V  

DAY-TUESDAY DATE- a NAR 83 RESIDUAL CHECK OF PAST DATA ON REVISED MODEL 
SOLlfTION RESIDUALS NO�ALIZED RANGE230322 .37 T0332504 .37 

... n + • . . . . . • . . . . . . . . . . . . . . . . . . . • • • • • • • • • . • . • . . . . • • • • • . • . . . . • . . • . .  
31 37a4.625 31 3892 .750 -1 08 . 1 25 � .OOO 
332389.437 332504.375 -1 1 4 .937 � .OOO 
3301 40 .062 332257.437 -l1 1 7 .375 � .006 
326974.687 326025 .875 948 .81 2 0 .003 
3201 46 . 1 25 322360 .937 -221 4 . 8 1 2  � .007 
308407 . 500 312570 .625 "" 63 . 1 l5 � .0 1 3  
302 • •  2 .437 3P3202 .437 "'90.000 � .002 
299504 .457 299724.625 -l20 . 1 8 7  � .OOl 
29762 7 . 250 298291 . 8 1 2  �64 .562 � .002 
297633 . 8 1 2  298203 . 1 25 -569.31 2 � .002 
299230 . 1 8 7  298 1 46 . 1 25 1084.062 0 .004 

301 71 ' .3' 2 3C' U6?' .25O 649.062 0 .002 
30362 7 .3 1 2  303428.500 1 98 . 81 2 0 .001 
30291 4 . 1 25 302732 .562 1 8 1 . 562 0 .001 

302624 .250 301 546.062 1 0 78 . 1 87 0 .004 

302000 .937 30 1 1 00 .937 900.000 0 .003 

302334 .375 30033 7 . 562 1 996.81 2 0 .007 

300 778 .062 301 829.2� -1051 . 1 8 7  � .003 

299568.937 300680 .500 - I "  1 .562 � .004 

299342.875 2981 95 .31 2 1 1 47 . 562 0 .004 

298031 . 1 25 296738 . 1 87 1 292.937 0 .004 

297657 .062 299759. 437 -l102 .375 � .007 

2941 5 3 . 81 2 29571 2 . 750 -1558.937 � . OO5 

293644 . 1 87 293575.687 68 . 500 0 .000 

288074 .500 289761 .625 -1687.125 41.006 
2 78388 . 1 25 282810 . 31 1  "'422 . 1 87 � .0 1 6  

2654 1 4 .000 272358 .312 �9" .31 2 � .026 

2 5 1 661 . 375 258986.062 -7324 .687 � .029 

243740.625 248639 .437 "'898 . 8 1 2  • ) .020 

241 305 .500 243256 . 375 -1 950 .875 � .OO8 

2 40038 .625 242797 .812 -2 759. 1 8 7  � .o" 

237678 . 8 1 2 241 562 .937 -3884 . 1 25 � .016 

2 34577.000 239065 . 7SC "'488 . 750 � .0 1 9  

230322 . 3 75 236220 . 3 1 2  -5897 .937 � .025 
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Manufacturing indus try 

l::. ( In LEMF + 0 . 05 1nHN + 0 . 06 lnHN ) EO -0 . 24 5 3  + 0 . 4664l::.1n HMFT 
-1 ( 8 . 0) ( 2 1 . 3 ) 

+ 0 . 1840l::.1n HMFT + 0 . 12 399 ( ln HMF_2 
- 0 . 5  In HN 

( 1 1 . 2 )  - 1 (8 . 0 )  
+ 0 . 00013 TIME + 0 . 00949 D7 21 - 0 . 00641 D72 1_ 1 

( 5 . 1 ) ( 7 . 9) ( 4 . 2 )  

+ 0 . 02912 D741 - 0 . 01563 D74 1_1 
( 15 . 4 ) ( 6 . 7 ) 

SE EO 0 . 0  DW EO 1 . 9  1970 I-1979-II 

TVE�9:59:23 DAY-TUESDAY DATEa I MA .. Il ItESlDUAl CHECI( Of 'AST DATA OH ItlVISED NOO£L. 
ACTUAl.. SOLUTIOH RES IDUAlS NO�IlED 428 LEMf • LEMf + 

1 974 1 7888 .000 . 7"9.895 -1 .195 � .ooo 
1 974 2 7884 .000 7885.922 -1 .922 -a .ooo 
1 974 3 7883.000 7887.238 -4 . 238 -a .OOl 
1 974 4  7843.000 78.0 .316 2 .684 0 .000 
1 9 75 1 7733 .000 7749.465 -1 6.465 � .OO2 
1 '175 2 75n.000 7563 .820 8 . 1 80 0 .001 
1 975 3 7434.000 7443 .488 -9 . 488 � .001 
1 975 4 7348.000 7346.480 1 .520 0 .000 
1 976 1 7293.000 7287.723 5 .271 0 .001 
1 916 2 n 1O .000 7262 . 1 48  7 .852 0 .001 
1 916 3 n71.000 7267. 738 9 . 262 0 .001 
1 916 4 7293.000 7295 .562 -2 .563 � .OOO 
1 977 1 7304.000 731 3 .879 -9 .879 -a .OOl 
1 977 2 . - 731 5 .000 - 7299 . 1 60  1 5 .8.0 0 .002 
1 971 3 . no8.000 7308 .555 � .555 � .OOO 
1 977 4 7300.000 n97.1 1 ]  2 .887 0 .000 
1 918 1 7301 .000 _ 7299.311 1 .629 0 .000 
1 978 2 n81 .000 n83.391 -2 .391 -a .000 
1 978 3 . .  n57.oro 7260 . 707 -3.707 � .001 
1 978 4 . .. 72., .000 7248 . 1 25 -7 . 1 25 � .001 
1 979 1 721 8 .000 7224.520 -6.520 -a .OOl 
1979 2 1195·000 7202.531 -J4.531 -a.002 
1 979 3 7164 .000 11 55 . 1 52 8 .848 0 .001 
1 979 4 7098.000 7 1 46.699 -48.699 -a .001 
1 980 1 7004 .000 7O!0.996 -26.996 -a .004 
1 980 2 . •  6867.000 6814.602 -1.602 -a .OOl 
1 980 3 6662 .000 6675.289 -13 .289 � .OOl 
1 980 4 6438.000 6432 .127 5 .l73 0 .001 
1 981 1 6261 .000 . 6260 .020 0 .980 0 .000 
1 981 2 6109.000 · 6161 .027 ·-52.021 � .008 
1 981 3 5986.000 6046.965 -60.965 -a .010 
1 981 4 5908.000 5930 .61 1 -22 .61 1 �.004 
1 982 1 5828.000 5853.687 -l5.688 -a .004 
1982 2 5 748 .000 ' 5 160 . 621 -1 l .621 � .002 

ItANGE 5741.00 TO 7"9.19 • . . . • . . . . . • . . . . . . . . . • • . . . . . • . . . . . . . . . . . . . • . . . . . . . • • . • . . . . • . .  
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"Other" 

1n LOTH 

9 3  

(exc luding North S ea oi l and ) BM force s ) and s e lf-employed 

= 0 . 2 5094 + 1 . 05301 1n LOTH - 0 . 2 4 1 1 1  1n LOTH_2 
( 3 . 2 ) ( 7 . 7 )  

- 1  ( 2 . 1 ) 

+ 0 . 09 398 1n OOTH + 0 . 09 4 1 2  1 n  OOTH_ 1 
( 2 . 1 )  ( 1 . 9 )  

-0 . 04050 In (L- (YWS+��+YECS) .woo + ��_7 
( 3 . 2 )  

/ « GDPE - 3ADJ . PGDP + RESE - MPRO . PIMO -0 . 6GE 

40 . 5  NSO·PX2B) /OOTH ») 
- 0 . 01 1 3  DNAT_ 1 

- 0 . 01 54 7  DNAT - 0 . 00609 DNAT_3 
( 3 . 8 ) ( 2 . 8 )  

- 2  ( 2 . 1 )  

-2 R '"' 0 . 98 SE = 0 . 004 DW = 1 . 9  1965 I-1979 I I  

TIMEa09:S9:23 DAY-TUESDAY DATE'" • Ma 83 IESlOOAl. CH(CIC Of ,aST OATa OIl IEVl$ED ..oDEL. 

ACTUAL SOlUTION IESIOUALS NORNALIZED 
LOTH • LOTH + 

10762.500 10720.010 42.430 0 .004 
10639.199 1 � .457 -45.258 � .004 
10575.301 10582 .988 -7.688 � .001 
10572.602 10533.598 39.004 0 .004 
1051 4 .500 10490.660 23.840 0.002 
10508.000 10459.711 48.289 0 .005 
10583.500 lC458.656 1 24.8.4 0 .012 
10667.500 10542.453 1 25 .047 0 .012 
10614.402 10624.785 -10.383 � .001 
1 0600 .301 10561 .230 39.070 0 .00. 
10623.203 10554 . 1 33 69.070 0 .007 
10599.703 10596.855 , 2 .8" 0 .000 
1 0622 .203 105�3.734 38.469 0 .00. 
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Employment 

The cat egor i sat ion of  employmen t in the mode l  i s  manufactur i ng ;  non- t r ad ing 

pu b l i c  sector ; and the remai nder , so called ' othe r ' employment . The 

beh aviou r a l  equat ions r e l at e  to manufactu r i ng , and to ' other ' .  

Employment i n  manufac tu r i ng i s  deter mined by a two stage approach . Fir st 

tot a l  man hou r s  wor ked ( HMFT) ar e deter mined thr ough an equat ion whi ch 

re l at e s  hou r s  to output (MPRO) w ith u n i t  long-r un response and t ime trend s  

imp ly ing 4 . 4 %  a year t r e nd prod uct i v ity growth up to 1 9 7 4  and 1 . 5 %  a yea r 

a f t e r war d s .  No r e l at ive p r i ce e f f ec ts cou ld be iden t i f ied w i th i n  t h i s  

s t r ucture . Second , emp loymen t ( LEMF )  i s  r e l ated to man-hou r s .  In  th is 

equ at ion the long- r un e l as t ic i t y  o f  employmen t to tot al man hou r s  is uni t y ;  

employment is a l so assumed ( long- run elas t ic i ty - 1 /2 )  t o  r i se a s  th e s i ze 

o f  the s t andard wo r k i ng wee k ( basic hou r s  HN) f al l s . 

The man hou r s  equat ion i nc reas i ngly over pred icts from mid- 1 9 79  onwar d s .  

The i nt e r pr e t a t ion o f  th i s  brea kdown o f  the equ at ion i s  unclear - whe ther 

it r e f lects  a s t ep change or a tr end change i n  prod uc t i v ity g rowth for 

example or what the om i t ted var iables in the est imat ion per iod are : equ al l y  

t r e nd produc t i v i ty growth post 1 97 4  m ight b e  t oo  low but then the reason s  

for labour hoar d i ng dur i ng that per iod need explanat ion . 

Employmen t  i n  other i ndus t r ie s  is r e l ated d i r ec t ly to outpu t  i n  these 

indus t r i e s  ag a i n  w i th a uni tar y long r un re spon se of  employmen t  to outpu t .  

I n  th i s  c as e ,  though , some role for l abou r  cos t s  re lat ive to outpu t p r i ces 

was found . Th i s  equat ion a l so over pred icts over the recent pas t .  



DOMESTIC PRI CES 

Whol esale pri c e s  of manu facturing output 
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Consumer pr i ce def lators 

Non-durable s , total 
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Domest ic P r i ces 

Wholesale pr ices ( P IMO and net of t ax P IMN) play a centr al role i n  the 

pr ices sector . They are  re lated to ear n i ng s  cos t s  per man i n  man u f ac tu r i ng 

( ECMM) and impo r t  cos t s  ( PMAM ) . The equat ion as sumes f i xed mar k up on 

cost s  in the long r u n ;  the t ime t r e nd s  are intended to represent t r e nd 

prod uct i v i ty g rowth . I n  the shor t r un the re i s  some al lowance for the 

ef fec t  of changes in actual prod uct i v it y  
(MPRO)  . . th h 
LEMF 

on pr lce set t l ng ,  oug 

the e ffect i s  small . Changes in taxes , largely spec i f ic dut i e s  

and rates , h ave no long r un effec t  o n  whol esale pr ices accord ing t o  the 

equ at ion ; a feat ure that casts some doubt on the equat ion . 

The d e f l ator for non-dur able consumpt ion (PCND) i s  a similar  f i xed mar k up 

on cos t s  equat ion . I t  is r elated to net o f  t ax wholesale pr ices ( P IMN) , 

nat ional ised indus t r y  output pr ice s ( PONI ) , whole economy u n i t  l abou r  cost s  

( ULC ) and impor t pr ices ( PM ) . A unit e las t ic i t y  w i th r e spec t to t axes 

(TAXT ) be ar i ng on consumpt ion is imposed . 

The r e  ar e a numbe r of  unsa t i s f ac tor y featu r e s  o f  these equat ions wh ich 

fu r ther r esearch h as thus far f a i led to r emove , and a numbe r of des i r able 

features that are exc luded : 

( i ) the inc idence of  t axes ; the equat ions per haps show the t wo 

( i i )  

ext r emes o f  poss i bi l i t i es .  The results o f  some pol icy 

s imulat ions depend to a l arge extent on the coe f f ic ient i n  taxes 

i n  the pr ices equ at ions . The se , however , are frequent ly not 

wel l-determ ined , and the infor mat ion i n  the data tends to be 

dominated by only one or two major even t s  such as  the change f rom 

pur chase t ax to VAT and the r is e  in VAT r ates f r om 8% to 1 5 % .  

I t  has proved d i f f icult  to iden t i f y  any e f fec t s  o f  volumes on 

pr ice s ,  i n  par t i c u lar act i v it y  on pro f i t  mar g ins ( d e f i n ing 

mar g ins r el at ive to t re nd cos t s ) . 

( i i i )  P roduc t iv it y  t re nd s  ar e j us t  one i n te r pretat ion o f  the t ime t r e nd 

i n  the equat ions ; i t  would be prefer able to h ave r e l ated pr ices 

mor e  expl ic i t ly t o  changes i n  prod uct i v i t y ,  and a llow the 

equat ion dynam ics to p rod uce the t re nd . 
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unit value index 
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Imports of finished manufactures 

$ uni t value index 
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Tr ade P r ices 

The d iv i s ion o f  t r ade pr ices i n  the mode l  i s  be tween r aw mater i a l s , oi l a nd 

man u f ac t u r e s . For impor ted r aw mater i a l s  and o i l ,  the UK i s  assumed to be 

a pr ice taker , w i th impor t p r i ces dependent upon wor ld commod i ty pr i ce s  and 

EEC ag r ic u l tu r a l  pr ices expressed i n  s te r l ing terms . For manufacture s ,  

bo t h  expor t and impor t pr ice s ar e as sumed to depend upon compet i tor s expor t 

pr ice s and domest ic ou tpu t pr ices expre s sed i n  a common cur r ency. 

For man u f ac t u r e s  expor t pr ice s ( UXGM) , the equ at ion accords 50% we i ght to 

compet i tor s expor t pr ices ( PXWM ) and 5 0 %  to domes t ic net of t ax wholesale 

pr ices ( P IMN) . 

For impor t pr ices o f  f in i shed man uf acture s  ( UMM ) ,  the equ at ion g ives 60 % 

we ight  to compe t i ng pr ices (PXWM ) and 4 0 %  to domes t ic net o f  tax wholesale 

pr ice s ( P IMN) i n  the long r un .  Some of the i ssues r e lat i ng to the 

equ a t ions in th i s  ver s ion of  the model have been d i scus sed e l sewhe r e  (Bond 

1 9 8 1 )  • 
Mos t  recent r esearch wor k on this  area of  the Bank model i s  d iscus sed i n  a 

B an k  tech n i c a l  pape r ( Hot son and Gard iner 1 98 3 ) . 



Average earning per employee in manufacturing 

Il In( « WAEM  +( 0741*3 . 01 » *7 . 09259 .. - 0 . 3 1134 In « WAEM+( 0741 *3 . 01 » *7 . 09259 )- 1 
( 2 . 8 ) 

+ 

0 . 37213 In « WAEM  + ( 0741*3 . 01 »  * 7 . 09259 )_ 2 + 0 . 00594 TrME 
( 3 . 5 )  ( 6 . 5 )  

1 . 98237 - 0 . 06047 In LV + 0 . 48011 I n  PC_I 
- 0 . 2269 In PC_2 ( 5 . 2 ) ( 5 . 4 )  ( 4 . 4 )  ( 3 . 0 )  

0 . 36770 IP + 0 . 35775 In WAPS_1 - 0 . 17512 In ( 1  - ( TRY + GRJ )  ( 3 . 6 ) ( 3 . 1  ) ( 3 . 1 ) 100 
- _1_ 

WS 

« ( 100 . TARR + MSCR )/( 4 . 0  ( 1 . 45 NTAM + NTAS » )  TRY - 1 3  ( RFJ + GIJ » L1 TRY 100 

+ 0 . 09988 In ( 1  - ( TRY + GRJ )  _ � « ( 100 . TARR ) 
( 1 . 7 ) 100 WS TRY 

+ MSCR/( 4 . 0  ( 1 .  45 NTAM + NTAS ) TRY - 1 3  ( RFJ + GIJ » L2 
100 

R2 - 0 . 785 SE = 0 . 007 DW ... 1 . 8  1965 I I I  - 1979 IV 

TJME�:59:23 MY-TUESDAY DATl- • MI ll  REIJDUAL. CHUK Of 'AST DATA aN .WIID IIIODIL 
ACTUAL. SOlUTION .ESIDUALS NOII*LUED 

tlJ7 "UN • "UN + 

1974 1 64.100 64.177 � .017 �.OO1 
1974 2 69.100 70 .211 �.51' � .001 
1974 3 14.900 74.114 0 . 116 0 .010 
1974 4 10 .400 19.401 0.999 0 .013 
1975 1 14.400 14.919 � .5 19  �.001 
1975 2 11.200 19.025 � .125 �.OO9 
1975 3 93.900 93.191 0 . 702 0 .001 
1975 • 91.900 91.383 � .483 � .OO5 
1976 1 101 .300 101 . 1 65 0.135 0 .001 
1976 2 104.500 103.168 0.632 0 .006 
1976 3 108.400 106.41 1 1 .983 0 .01' 
1916 . 1 10 .100 110.546 0 . 1 54 0 .001 
1917 1 1 1 3 .400 1 13.515 � . 1 1 5  � .001 
19n 2 1 1 4 .800 1 1 6 .980 -i . 1 1D  � .019 
1917 3 1 1 1.700 " '.205 �.S05 � .004 
1917 • 1 22 .500 1 23.303 � .1D3 �.007 
1971 1 1 26.800 1 21.961 -1 .161 �.009 
1978 2 . . 1 32 .400 132.243 0 . 1 51 0.001 
1 971 3 1 36.200 1 37.270 -1 .070 � .001 
1971 . 1 40 .100 1 41 .043 � . 343 � .002 
1919 1 1 45 .400 . 1 45.196 � .496 �.003 
1919 2 1 52. 100 . 151 .543 1 .151 0 .001 
1919 3 1 55 .000 1 51.262 -l.262 � .014 
19Z2 t l66.� 1�.59O 1 .610 0 .010 
1980 1 . 1 70 .600 1 75.163 -5.263 4).030 
1980 2 1 79.900 112 .104 -i.204 � .01 2 
1980 3 . 111.300 1 93 . 773 -5 •• n � .029 
1980 • 191 .300 201 .376 -10.076 � .O51 
1911 1 . 196.900 _ 202.120 -5.920 � .OlO 
1981 2 200.500 201.061 -1.561 � .O31 
1981 3 212.000 215 . 1 39 -3.139 � .01 S 
1981 4 216.900 . 224.200 -1.300 � .O33 
1912 1 222.200 . 226.131 -3.931 � .Oll 
1982 2 226.soo 231 .503 -5.003 � .O22 

..: .. .  
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Dome s t i c  wages  

The wages  sec tor o f  the  Bank  mod e l  i s  sp l i t  into three  bar g a i n i ng g ro ups : 

manu f ac t u r i ng (WAEM ) ; non- t r ad ing pu blic  sector (WAPS) and other (WOO ) 

wh ich i nc ludes nat ional ised i ndust r i es . Reasons for adopt i ng the 

d is agg r e g ated approach i nc lude : the mor e  exposed pos i t ion of the 

m an u f ac tu r i ng sector of the economy to compet it ive pressures ( par t i c u lar l y  

for e i g n  compet i t ion) ; the g r eater cycl ical vol at i l ity of  manufac tu r i ng 

ou tpu t and employment ; the spec i a l  pos i t ion o f  the publ ic sector as an 

employer . The appr oach also allowed the spec i f ic issue of wage-wage 

i n t e r act ions eg compar ab i l i t y  i n  the i n f lat ionar y process to be examined . 

I t  i s  a conven ience too i n  for e cast ing as d i f ferent assumpt ions on pu bl ic 

and pr i v ate pay for example can e as i ly be made and i ntegr ated i nto t he r es t  

o f  the mod e l . 

M anu f ac tu r i ng wages  (WAEM ) 

The d ependen t  var i able i s  aver age ear n i ng s i n  manufactur i ng expr e ss ed as  £ 

pe r qu ar ter  per employee w ith adj us tment to the r aw data for three d ay wee k 

wor k ing i n  the f i r st quar ter of  1 97 4 .  The main expl anatory v ar iabl es are 

the con sumer pr ice d e f lator (PC) , th e level o f  unemployment ( LU) , publ ic 

sec tor wages pe r head (WAPS ) , a measure of  the e ffect iveness of i ncomes 

pol icy ( IP )  and a proxy for a retent ion r at io ( ie the r at io of pay ne t o f  

i ncome tax and nat ional i nsu rance to g ross pay) . The i ncomes pol icy var i able 

IP i s  con s t r uc ted as the d i f fer ence be tween the r ate of  ear n i ng s  increase 

impl ied by s t r ict  adhe r e nce to the pol icy and the actual r ate of  i ncr ease in 

the quar ter  preced i ng the onset of the pol icy; its value i s  zero i n  " pol icy 

o f f " quar ter s .  A n umber o f  o th er v ar i ables wer e i nc luded i n  an i n it i a l  

gene r al spec i f icat ion - compet ing pr i ces repre sented by impor t pr ice s ;  

manu f ac tu re r ' s  outpu t  pr i ce s ;  the r at io o f  unemployment bene f i t s  to net 

employmen t  i ncomes - but wer e subsequen t ly e l im inated . 

The long r un prope r t ies o f  the f inal  equ at ion may be summar i sed as : -

( i ) e l as t ic i t y  w i th r e spec t to consumer pr ices 0 . 3 7 

( i i )  e l a s t i c i t y  w i th r e spec t to publ ic sec tor wages 0 . 5 2 

( i i i ) long r un coe f f i c ie nt o n  re tent ions r at io term 0 . 1 1  



Average earnings in Public sector 

( 160 ) � In �S - 0 . 143 + 0 . 25990 In « ( � + ( 0741 * 3 . 01 » _1 * 7 . 09259 )�S_2 

R2 -

+ 

( 5 . 1 )  ( 4 . 2 ) 

0 . 53519 In ( PC/PC_4 ) 
( 3 . 3 ) 

0 . 80893 In ( PC-1IPC-4 ) 

( 2 . 7 )  

+ 0 . 62726 In ( PC_2/PC_4 ) - 0 . 56213 IP-l - 0 . 01699 
( 2 . 5 )  ( 3 . 5 ) ( 4 . 3  ) 

0 . 747 SE - 0 . 010 DW =  1 . 98 1965 III  1979 IV 

In W_4 

TD€�:S9:2J DA\"II1UlSDA' "'r- ' MI IS IrUDUAl eMEtIC or 'AST DATA a. IlVlSD NODIl. 
M.TUAL. IOLUTICIN IUIIUl..S NOMAL.IUD 

1«) WAPS · MAPS . 

508.640 513.161 -4 .528 00.009 
534.910 545.423 -10.453 O().019 
574 . 1 50  570.201 3.9" 0.001 
624.270 626.�3 -i.633 00.006 
679.760 611.443 1 .31 1 0.002 
731 .600 . 133.682 -i.212 00.0'.)3 
773.440 167.255 6.185 . 0 .001 
803.640 106.320 -i.680 00 .003 
823.250 127.880 -4.630 00 .006 
.37.010 .37.136 -C .126 00.000 
848.660 . .... 353 0.301 0.000 
860.970 867.100 . 1.130 00.007 
875.750 ' 79.323 -3.573 00.006 

: . _' "3 .100 199.598 -5 . 79' 00.006 
91 5 .450 916.957 - -1 . 50 7  00.002 
960.560 936.300 4 .260 0.005 
961 .460 974.583 1 . 1 4. 00.006 
998.020 " ,  996.898 1 .1 22 0 .001 

1 021.440 - 0 .132 0 .001 
_ · 1059.160 -i .649 00.002 

1 � - '087.000 "" .1 56 00 .010 
2 ·  1 1 13 .000 -10 . 783 00.010 
3 1 1 76 .000 - - ... . 618 00.007 

. . 1 
- ' 464.000 30 .1 08 0.021 

1 580.000 64.716 0 .062 
1 61 7.000 "'4.011 00.009 
1 642.000 1 2 .879 0 .001 
1 716.000 51.996 0.03. 
1 734.000 21 .3" 0.012 
1 751 .000 1 742.811 1.119 0 .005 
1 m .ooo . - 1 756.3n 34.621 0 .020 
1823.000 - '806.1� 16.809 0 .009 

I_r 501." TO 1IlS.ao . • . • • . • • . . . . . . • . . . • • . • . . . . . . • • • . . • . . . • . . . • . • • • • • . . • . . • • • • • . .  
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( iv )  a n  i nc r e ase of 1 0 0 , 0 0 0  i n  u nemploymen t from a n  i n i t i al level of  2 . 5 
mi l l ion reduces the level of  wages by over 0 . 3 % ,  at 1 m i l l ion 
unemployed the s ame incr ease in u nemployment wou ld r educe the w age 
leve l by near ly 0 . 9% .  

( v )  the t ime t r e nd add s 3 1 /2 %  per an num to wages g r owth . 

( v i )  i ncomes pol icy i s  a s i gni f icant r e s t r a i n i ng e f fect on wage in f lat ion . 

Non- t r ad i ng pub l ic sec tor (WAPS)  

The main  exp l anator y var i ables are earn ings in manufactur i ng (WAEM ) , con sumer 

pr i ce s  ( PC ) , u nemployment ( LU )  and the incomes pol icy var i able ( IP )  d i s cussed 

above .  An i n i t i a l  spec i f icat ion inc l uded the retent ions r a t io ,  wages in 

the other sector and a t ime t r e nd but the se wer e e l iminated i n  subsequ en t 

test i ng . The r e s t r ict ion that pu bl ic sec tor pay i n  the long r un g r ows i n  

l i ne w i t h  that i n  manufac tu r i ng was not r e j ec ted b y  the dat a .  The f in al 

equ at ion sugges t s  that i ncomes pol icy h as a strong e ffect on publ ic s ec tor 

pay . Other proper t ies  o f  the s ingle equ at ion ar e : -

( 1 )  the long r u n  e l as t ic i t y  w i th r e spec t to consumer pr ices i s  zero . 

( 2 )  an add i t ional 1 0 0 , 0 0 0  u nemp lo yed a t  an i n i t i a l  leve l o f  2 . 5  m i l l ion 
r educes publ ic sec tor pay by 1 /4 % ;  at 1 m i l l ion , the s ame i nc rease 
wou ld r educe pub l i c  sector pay by 2/3 % .  

Other wages  (WOO) 

The mai n explanato r y  var iable ar e as befor e . Publ ic sector pay was inc l uded 

in an i n i t i a l  spec i f icat ion but cou ld be e l iminated . The r e s t r ic t i on that 

' other ' pay in the long r un g rows in l ine w ith th at in manu f ac tu r i ng was not 

r e j ec t ed by the d a t a ,  and was imposed .  

equ at ion ar e : -

Other prope r t ies o f  the f i n al 

( 1 )  I n  any qu a r t e r , the change in r ea l  wages in ' other ' i s  about two- th i r d s  
o f  th a t  i n  manu f actu r i ng . 

( 2 )  Other wages ad j us t  e ach q uar ter  to e l im inate h a l f  the d ivergence bet wee n  
themse lves a nd wages i n  man u f ac tu r i ng ;  a r ap id r esponse . 

( 3 )  The e f fect o f  unemploymen t ( other than thr ough WAEM ) i s  smal l .  



Average earnings in ' other sectors ' 

A In WOO - A in PC 0 . 672467 « A in « �  + ( D741 * 3 . 01 »  * 7 . 09259 ) 
( 3 . 0 ) 

- A in PC )  - 0 . 498813 in ( WOO- 1/« ( � + ( D741 * 3 . 01 »_1 
( 4 . 5 )  

* 7 . 09259 » - 0 . 633877 IP - 0 . 077179 in ( LU/LU_2 ) 
( 2 . 1 )  ( 1 . 1 )  

+ 0 . 180662 in ( LU_1/LU-2 ) 
( 1 . 4 )  

R2 - 0 . 37 8  SE - 0 . 0237 DW - 2 . 02 

0 . 005983 in LU_2 
( 3 . 6 ) 

1965 I I I  1979 IV 

TDE0()9: S9:23 DAY-TUESDAY DATE- 1 .... 13 JESIDUAL. CHECK OF PAST DATA ON J£YISED NODEl. 
ACTUAL. SOlUTION JESIDUALS NORMAlIZED 204 WOO • WOO • 

1 429.469 436.31 9 -6.850 � .016 
2 "' .824 428.062 1 3 . 762 0 .032 
3 476.407 480 . 588 ... . 1 81 � .009 
4 505 .1 67 . 5 1 5 .238 -10 .0n -0 .020 
1 598.646 545. 594 53 .052 0 .093 
2 588.630 598 . 1 46  -9 .516 -0 .016 
3 622 .932 . '  606.924 1 6 .008 0 .026 
4 61 8 . 41 6  635 .100 -1 6.684 -0 .027 
1 635 .053 640 . 565 -5 .512 � .OO9 
'2 659.825 . ,  656.607 3 .219 0 .005 
3 _ _  675.480 �".91 7 -7.438 � .01 1 
4 : 703.479 702.608 0 .871 0 .001 
1 730.637 n4.342 6 . 295 0 .009 
2 742.306 739.875 2 . 432 0 .003 
3 753 .728 752.542 1 . 1 86  0 .002 
4 174 . 1 26 788 .182 -1 4 .056 � .018 
1 __ . 81 1 .631 8 1 1 .029 0 .602 0 .001 
2 

- .  
854.866 848.403 6.463 0 .008 

3 . 870.754 179.225 . ... . 471 -0 .010 
4 193.345 903.225 -9 .8SO -0 .01 1 
1 946.065 930 . 71 1  1 5 . 355 0 .016 
2 989.932 989.634 0 .297 0 .000 
3 1057. 732 1020.632 . 37. 101 0 .036 

2 .870 0 .003 

1 1 85 . 365 1 1 79.425 5 .941 0 .005 
1 227.532 '1221 . 741 5 . 791 0 .005 

1 2 n .S5S 1 251 .382 21 .1 74 - 0 .01 7 

- 1 295.593 '- 1 2 99.264 -3 .671 -0.003 

1 322.219 1 324.213 -1 .995 -0 .002 

1 363.054 1 374.617 -1 1 .623 -0 .008 

1 409 . 753 1401 .862 7.891 0 .006 

1435.480 -. 1 438 .513 -3.033 � .002 

1458.927 1 466.539 -7.612 � .OOS , 

JANGE 421.06 TO 1466.54 

. . . . . . . . . • . . . . . . . . • . . . . . . . . • . . . . . . . . . . • . • . . . • . . . . . . . . . . . . . . .  
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Fut u r e  Wor k  

The equ at i on s  ar e not st able w ith re spec t to e it he r  the est imat ion per iod or 

m i nor per t u r bat ions of the d at a .  The cons t r uct ion o f  the data i s  not 

sat i s f ac to r y  and any future wor k w i ll s t a r t  w ith improv i ng the d at a . 
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-

BAL 
C 
CD 
CND 
EER 
EF 
EFUS 
EF£ 
EN I H  
FCA 
G 
GDP 
GDPE 
HMF 
HMFT 
HN 
I F 
I HP 
I I  
I IB 
I I F 
I I FM 
I IO 
IND 
KHBB 
KHPG 
KI I B  
KM£S 
KND 
KZNA 
LEMF 
LHBB 
LOTH 

LU 
LZNA 
M 
MGBM 
MGFM 

l a] 

1 0 9  

L i st i ng o f  var i ables 

De f i n i t ion 

Cur rent balance of payments  
Total consumer s '  expend i t u r e  
Consumer s '  expend i ture o n  durable good s 
Consume r s ' expend i tu r e  on non-d ur able i t ems 
E f fect ive UK exchange r a te i ndex 
Total  f i na l expend i ture 
US f inal expend i t u r e  
Total f i na l  expend iture  
Nat ional insur ance payments 
Factor cost adj u stment 
Publ ic author i t ies ' c ur r en t  expend i t u r e  on goods and 
Gross dome s t ic produc t  ( av er ag e  est imate)  
Gross dome s t ic produc t  ( expend i t u r e  est imate)  
Ac tual ave r age hour s wor ked i n  man u factur i ng i ndus t r y  
Total  hour s  wor ked i n  man ufac tur i ng i ndustry 
Normal hour s  wor ked i n  manufac t u r i ng i nd us t r y  
Gross f ixed i nvestment 

serv ices 

Pr ivate sec tor res ident i al fixed i nves tmen t :  dwe l l i ng s  
Total  stoc kbu i ld ing 
Stoc kbu i ld i ng :  bas ic mater i al s , fuels and wor k i n  prog r ess 
Total f i n i shed good s stoc ks 
Stoc kbu i l d i ng : f i n i shed good s held by man ufac t u r e r s  
' Other ' s tockbu i ld i ng 
Total  i ndust r i a l  i nves tment 
S toc k of  bank loan s  for ho use purchase 
S toc k o f  publ ic sector loan s  for home pur chase 
Stock leve l : bas ic mater i al s ,  fuels and wor k in prog r ess 
S toc k o f  ster l i ng M3 
Cap i t a l  s tock ( indu str i a l  i nv es tment)  
S toc k o f  LZNA 
Employment in manufactur i ng i ndustry 
Loans for  house purchase by ban ks 
Employmen t  i n  ' other ' sector (mainly nat ional i sed i nd us t r ies  a nd 

pr ivate serv ices ) 
Numbe r unemployed excl ud i ng school- leav e r s  and adu l t  s t udents ( UK )  
Net advances o n  mor tg ages  b y  bui ld ing soc i et ies : OFI s  
I mpor t s  o f  goods and ser v ic e s  
Impor ts o f  bas ic mate r i a l s  ( OTS) 

Data un i t  [ a l  

£mn 
7 5  £mn 
7 5  £mn 
7 5  £mn 

7 5  £mn 
US$ bn 
£mn 
£mn 
7 5  £mn 
7 5  £mn 
7 5  £mn 
7 5  £mn 
h r s/wk 
hr s/wk 
h r s/wk 
7 5  £mn 
7 5  £mn 
7 5  £mn 
7 5  £mn 
7 5  £mn 
7 5  £mn 
7 5  £mn 
7 5  £mn 
£mn 
£mn 
75 £mn 
£mn 
7 5  £mn 
£mn 
O O O ' s  
£mn 

0 0 0 ' s 
OOO ' s  
£mn 
7 5  £mn 
7 5  £mn 

Impor t s  of f i n i shed manufac tures ( OTS ) , exc l ud i ng Nor th Sea equi pment ,  
a i r c r a f t  and sh ips 7 5  £mn 

Unless otherwise stat ed , seasonal l y- ad j us ted ser ie s  a r e  used i n  a l l  cases prov ided 
appr op r i at e  stat i s t ic s  a r e  ava i l ab le or can be der ived . 
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MGSM 
MND 
MPRM 
MP RO 
MS 
NETG 
NETX 
NLAJ 
NULC 
OOTH 

ORNT 
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PC 
PCD 
PCND 
PEXP 
P I HP 
PIND 
P I MN  
P I MO 
PM 
PMAM 

PMS 
PON I  
PS 
PSBR 
PXS 
P XWM 
RCBR 
RLAE 
TWI P 
UMBM 
UMSM 
UMM 
UMM$ 
UXGM 
WAEM 
WAPS 
W I P  
WOO 
WTM 
WTX 
XGMA 

XSOT 

1 1 0 

Def i n i t ion Data un i t  [ a ) 

I mpo r t s  o f  sem i-manufactures , exc l ud i ng pr ec ious stones ( OTS ) 
P r oxy for the demand for f in i shed manufac t u r ed goods 
Pr oxy for produc t ion of f i n i shed manu fac tur ed goods 
Man u fac t u r i ng produc t ion 
Impor t s  of  s e r v ices 
Net r ate o f  tax on Gene r al Gover nment f i nal consumpion 
Ne t r a te of tax on f i nal ex pe nd i tu r e  
Pe r sons ' hold i ng s  o f  net l iquid assets ( end-qua r te r )  
Nor ma l i sed r e lat ive un i t  l abo ur costs 
Output o f  ' other ' sector ( mainly nat ional i sed i ndustr ies and 

pr ivate ser v ices)  
Own e r -occ upier imputed r ent 
House pr ice i ndex (mix ad j us ted ) 
Pr i ce d e f lator for total consumpt ion 
Pr ice def lator for consumpt ion of dur able good s 
Pr ice def lator for consumpt ion of non-dur able i t ems 
Pr oxy for expec ted r a t e  of in f lat ion ( pr ices based ) 
Pr ice d e f lator for pr ivate r es ident ial  f ixed i nvestmen t  
Pr ice d e f la tor  for i ndust r i a l  i nves tmen t  

7 5  £mn 
7 5  £mn 
7 5  £mn 
7 5  £mn 
7 5  £mn 
Per  cent 
Per cent 
£mn 
1 9 7 5 = 1 0 0  

7 5  £mn 
£mn 
1 97 5 =  1 
1 97 5 = 1  
1 97 5 = 1 
1 9 7 5 = 1 
Pe r cent 
1 97 5 = 1 
1 97 5 = 1 

Imputed wholesale pr ice i nd ex o f  man ufactur i ng output ( net of  tax) 1 97 5= 1  
Who lesale p r ice i ndex o f  manufactur i ng output 
P r ice def lator for impo r t s  of goods and ser v ices 
Adj us ted pr ice deflator  for imports  o f  goods and serv ices , 

exc l ud i ng f i n i shed man ufac t u r e s  
P r ice d e f lator for impo r t s  o f  se r v ices 
P r oxy for the pr ice of  pubic cor po r a t ions ' net output 
P r ice def l a to r  for s toc k level s 
Publ ic sec tor bor r ow i ng r e qu i r ement 
P r i ce def lato r  for expo r t s  of se r v ices 
P r ice of  wor ld expo r t s  of man uf ac tu r e s  
Clear i ng ban k s ' base r a t e  
Loca l  autho r i ty three-mont h  r a t e  ( e nd-qua r te r ) 
OECD t r ade-we ighted i ndust r ial  pr oduc t ion 
£UVI for impo r t s  of ba s ic mater i a l s  
£UVI for impo r ts o f  semi -man ufac t u r e s  
UVI for  impo r t s  o f  f i n i shed manufac t u r e s  
$ UVI f o r  impo r t s  o f  f i n is hed manufac tu r e s  
un i t  v a l u e  i ndex o f  expor ts o f  manufac t ur es 
I ndex o f  aver age ea r n i ng s  in manu fac tu r i ng 
Aver ag e  e a rn ing s  i n  publ ic sec tor 
OECD na t u r a l ly-we ighted i nd us t r ial  pr od uct ion 
Ave r ag e  ea r n ings in "othe r " sec to r s  
UK we ighted wor ld impo r t  vol umes ( a l l  good s )  
Wor ld t r ade i n  expo r t s : volume i ndex 
Expo r t s  of f i n i shed and semi manufactures  exc l ud i ng sh ips , 

a i r c r a f t , Nor th Sea installat ions and pr ec ious stones ( OTS ) 
Se r v ices c r ed i t s  ( exc lud i ng sh ipp i ng )  

1 9 75 = 1  
1 97 5 = 1 

1 97 5 = 1 
1 9 75 = 1  
1 9 7 5 = 1 
1 97 5 = 1 
£mn 
1 9 75 = 1  
1 97 5 = 1  US$ 
Per cent 
Per c en t  
1 975 = 1 0 0  
1 97 5 = 1 
1 97 5 = 1  
1 97 5 = 1 
1 97 5 = 1 
1 97 5 = 1 0 0  
Jan . 1 970= 1 0 0 
£ pe r qt r /man 
1 97 5 = 1 0 0  
£ per qt r /man 
1 9 75 = 1 0 0  
1 9 75 = 1 0 0  

7 5  £mn 
75 £mn 
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