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1 

I nt roduct ion 

1 The ma i n  aim of th i s  paper is to an alyse the s imu l a t ion prope r t i e s  

of t h e  Bank of E ng l and's smal l  monet a r y  mod e l  of t h e  U K  economy. [ 1 ] 

Fi r s t ,  though , i t  w i l l  be helpf u l  to r es t at e  the bas ic equat ions 

used i n  the or i g i na l  form of the mode l .  Th i s  i s  done in Sec t ion 2. 

Mor eov e r , v a r ious f ac tor s have led to a ch ange in the spec i f icat ion 

of seve r al equat ion s f rom t hose or i g i na l l y  r epo r ted by Cog h l an 

( 1 9 7 9 ) . I n  add i t ion , an equat ion exp l a i n i ng the r ate of c h ange of 

the exch ange r ate h as been inco r po r ated i nto the sy s tem ; there ar e ,  

howeve r ,  probl ems w i th th i s  so i t  i s  on l y  used i n  some s imulat ions .  

A s  a log ical p r ecur sor to t he s imu l a t ion s ,  the ch ange s to the 

s t r uc t u r al equat ions ar e d is c u s sed in Sec t ion 3. The s imulat ions 

themselves ar e then g iven in Sec t ion 4 a nd the pape r i s  compl e t ed 

by conc l u s ions i n  Sec t ion 5 .  

[ 1 ]  See Cogh l an ( 19 7 9) . 
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2 

The or ig inal structure of the mode l  

2 The deta i l s of the structure are presented i n  Coghlan ( 19 7 9 ) ,  but a 

br i e f  outl i ne w i l l  be g i ven here . The mode l i s  bu i lt around the money 

supp l y  ident i ty for ster l i ng M3, net of pub l ic sector depos its , i . e . :  

where: 

M 

PSBR 

B 

L 

CA 

N 

NDL 

Dg 

= 

t.M :': PSBR-t,B+6L+C A+6N -t,NDL-t,Dg 

pr i vate sector sterl ing balance s ( = sterl i ng M3 net of 

pub l ic sector depos its); 

(l) 

pub l i c sector borrow i ng requ i rement; 

pr i vate sector ho ld i ng s  of pub l i c sector debt; 

sterl i ng bank l e nd i ng to the pr i vate sector; 

current account of the balance of payments; 

net externa l sterl i ng l i ab i l i ti e s  of the pr i vate sector; 

non-d epo s i t  l i ab i l i t i es of the bank i ng sector; and 

pub l i c sector bank depos its in a l l  currenc i e s . 

3 T he a im i s  to mode l  a l l  the endog enous elements of the ident i ty. 

Th i s  re s u l t s  i n  equations expl a in i ng B ,  L ,  N ,  the long rate of i ntere st 

( RB),  real exports (X), re al imports ( Z ) , re al pr ivate sector expend i ture 

at f actor co st (EFC) ,  and the domes t i c  price leve l ( P).  [ l ) 

4 Many of the equat ions employ a long-run constra i nt var i able 

of the type popu l ar i sed by Hendry and M i zon ( 1 9 7 8 )  but for some of 

the equ ations i t  was not pos s i b le to i dent i f y  a s ign i f icant ro le for 

one . The part icu l ar appl ications in the mode l w i l l  be d i scu ssed as 

they ari se . Let us cons ider the equ ations in turn . 

P r i vate sector ho ld i ng s  of publ i c  sector d ebt , B 

5 Demand for debt i s  a f unction of re l at i ve rates of return on 

competi ng f inanci al as sets and of two d i sequ i l i br i um terms which are 

[ l ) At the t ime the Cogh l an paper was written ,  the exchange rate 
was tre ated as exogenou s .  
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the r at i o  of money stoc k to nom inal p r ivate sector expend i t u r e, a nd 

the r at io of the s toc k of l e nd i ng to money s tock. Both of the se 

t e r ms r e f lect the f ac t  that the demand for debt is cons ide r ed in the 

cont ext of a po r t fo l io t h a t  inc l udes ban k l oans, money, and r e a l  good s, 

as we l l  as pub l ic sec tor debt. When stoc k s  of these var i ab l e s  are 

no t i n  the des i r ed r a t ios, adjustme n t  of the s tock l eve l s  w i l l  then 

take pl ace . The est imated equat ion form i s :  

6B/EP = f [ RB, RFB ,6 RFB ,6 RM, (M/EP ) 
- l

, ( L/M) _1J (2) 

whe r e :  

E = r e a l  pr i v ate secto r expend i t u r e  a t  ma r k e t  pr ice s ;  

EP nom i n a l  pr ivate sector expend i tu r e  at ma r k e t  pr ices ( =E. P) ; 

RFB = for e ig n  long r at e  of i n t e r e s t ; a nd 

RM = UK shor t r at e  of i n t e r e s t . 

Ste r l i ng ban k lend i ng to the p r ivate sector, L 

6 A s  ment ioned above, bank loan demand i s  cons ide r ed i n  the con text 

of a w ide po r t f o l io encompa s s i ng r e a l  and f in anc i a l  a s se t s ; t he bas ic 

form of the equat ion exp l a i n i ng it w i l l  t h e r e f o r e  be s im i lar to that 

expl a i n in g  B .  Howeve r ,  g r e a t  d i f f iculty was encoun t e r ed i n  obt a i n i ng 

sens i ble i nt e r e s t  r at e  ef f ec t s, and con s equen t ly there is onl y  one 

inter es t r ate in the equ a t ion ; some of the problems assoc i a t ed 

w i t h  th is ar e d i scu s sed i n  Sec t ion 3. A f u r ther d i f fer ence i s  that 

t h e  lend i ng to money s toc k r at io i s  omi tt ed bec au se its  ef f ec t  w as 

i n s ign i f icant i n  the l end i ng equat i on. In any c a se, it only need 

appe ar in one or other of the B or L equa t ions to ensure dete r m inate 

long run s toc k equ i l i b r i a  for B and L. 

7 A nove l f e a t u r e  of the equa t ion is the i nc l u s ion of the r a t e  of 

ch ange of expend i t u r e. The ju s t i f ica t ion for t h i s  i s  that the 

acce le r a to r  mech an i sm usua l l y  app l i ed to inve s tment shou ld a l so 

be app l i ed to bank lend i ng bec au se the r e  i s  a f inanc i ng r equ i r emen t  

t h a t  i s  pr ior to the act u a l  del ive r y  o f  the i nve s tme n t  good s. 

8 Becau se ban k l end ing h as, on occas ion s, been supply cons t r a i ned, 

the equat ion a l so con t a i n s  v a r i ab l e s  for the impos i t i on of quan t i ta t ive 

r e s t r i ct ions and cal l s  for spec i a l  depo s i t s. The e f f ec t s  of the 

l at t er appe ar to be t empo r a r y  but the forme r gene r ate pen t -up pres s u r e  

o f  demand f o r  bank l e nd i ng wh ich w i l l  i nc r ease t h e  ac tual lev e l  when 
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the re strictions are removed . A pres s ure v ariable is therefore 

included . The es timated equation form , which a l so contains an 

exchang e rate te rm on expectations ground s ,  is: 

where : 

6 L/EP 

QD quantitative re strictions d ummy; 

PR pre ss ure of demand dummy; 

SD special deposits d ummy; 

e = $ / £  exchange rate; and 

x = proportiona l rate of chang e of x .  

Net external sterling liabilitie s o f  the priv ate sector , N 

(3) 

9 The main determinants of N are domestic credit expansion (DCE ) 

re l ative to nominal priv ate sector ex penditure , both here and abroad . 

The rationa l e  for this is that the lower is DCE re l ative to nominal 

expenditure the less wil l be the abil ity to obtain additional f inance . 

The ratio of DCE to nomina l expend iture is not used as a variable; 

rather ,  the rel ationship between the two variables is free l y  estimated . 

The other de terminants are trade cre dit , which wil l cause a temporary 

increase in N ,  and exchange rate expectations .  

equation form is: 

f [ e , DC E , DCE_ 1 ,6 EP , DCUS , 6EPUS ,6 C A , e] 

where : 

DCE in the United State s; 

The estimated 

DCUS 

EPUS 

C A  

nominal US priv ate sector expenditure; and 

current account of the bal ance of payments . 

The UK long rate of interest, RB 

10 The long-run constraint that the UK long rate wil l be ar a 

(4) 

stab le re l ation ship to the fore1gn long rate is incorporated in this 

eq uation . In the short ru n there wil l be other inf l uence s ,  the mo st 

obvio u s  of which is the UK short rate of intere st, assumed to be set 

as an instrument of government pol icy. Additiona l ly ,  change s in the 

rate of inf l ation, exchange rate ex pectations and the change in 

re serv e s  wil l have temporary e f f ects . The estimated equ ation f orm is : 



( 5 )  

whe re:  

k = constant ; and 

R = level of UK r eser ve s ,  so 6 R  = CA+� . 

Expo r ts , X and impo r ts , Z 

11 These two equat ions ar e f a i r ly conventiona l demand equations . 

They are f u nctions of UK pr i ce s  r e l ative to pr ice s  of imports , both 

i n  ster l i ng te rms , and the v a r ious components of demand . I n  the case 

of expo r ts the se are an index of wor ld demand (F) , r eal gov e r nment 

expend i tu r e  (G) , and r ea l  pr i vate sector expend i tu r e  (E) ; and i n  the case 

of impo r ts they are gov e r nment expend i tu r e ,  pr ivate sector expend itu r e ,  

and the lev e l  o f  expor t s . The estimated equ ation forms are: 

whe r e: 

X =  f (k , TIME , P_ 1
, P ZS , P Z S_2

, e , F , G , E ) 

z 

P Z S  ste r l ing pr ice o f  U K  impo r ts ; 

F i ndex of wor ld demand ; 

G = r e a l  gover nment expend i tu r e ;  and 

TIME time tr end . 

( 6 )  

{ 7 )  

The incl u s ion of e in equat ion 6 i s  to al low a par t i al re sponse of 

expo r t  pr ices to exchang e r ate change s .  I t  should be noted that 

because X appear s as a d ete r m i nant of Z ,  Z w i l l  be a function of F ,  

i nter al i a .  This becomes important when a s im u l ation shock i ng F i s  

ca r r ied out. 

P r iv ate sector expend i tu r e  a t  f actor cos t ,  EFC 

12 The unde r ly ing long- r un constr a int on EFC i s  taken to be the 

leve l of potent i a l  output ,  Y , i n  the economy . I t  is assumed 

that out of any g iven Y , gove r nment expend i tu r e  w i l l  always be 

met f irst, the r e s i d ue rema i n i ng f o r  pr i v ate cons umption . The 

constr a i nt v a r i ab le i s  the r efore EFC/ (Y-G) . 

13 As money i s  pa r t  of a por tfol io of r e a l  and f inanc i al as sets 

it shou ld af fect expend itur e .  Acco r d i ng ly ,  the equation i ncl ude s 

change s i n  the r e a l  money supply.  An i nc r e as e  i n  the real money 

supply w i l l  f i r st cau se an incr e ase in (real)  e xpend i tu r e  but af te r  
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some t i me th i s  w i l l  f eed through to pri ces, thus red uc i ng the rea l  

money supp l y - a s  in the stand ard monetar i st propos ition . The other 

monetary i n f l uences are the long and s hort rates of i nterest . The 

equation is comp l eted by the inc l us ion of th e income tax rate and the 

index of fore i g n  d emand . The est i mated equation form i s :  

llEFC = f [k, 6 (M/P ) , 6 (M/ P )  -l
, 6(M/ P )  _ 2 ,RB 

- l  
, 6 RM  _ 1

, 6RM _ 2 , 6 ty 
- l

' 

6 F
_1

, [EFC/ (Y-G ) J_1J ( 8 )  

wh ere ty i s  th e average rate o f  income tax . 

The domes t i c  price l evel , P 

14 The constr a i nt var iable in th i s  equat ion i s  formu l ated on 

th e as sumption th at, i n  the long run, veloc i ty i s  stab l e .  The pr ice 

l evel 1s then a f unction o f  mon ey supp l y  and real expend i ture. In 

the sho r t  run, ad dition al f actors are important ,  i n  part icu l ar 

sterl i ng i mport prices and the short rate of i nterest . Of course, 

money s upp l y  and expend iture w i l l  a l so af f ect short-run as wel l as 

long-run behaviour so they too appear as short-run i n f l uences . Th e 

es t imated eq uation form is: 

15 S i nc e  the ori g i n a l  esti mation of the model , var ious propert ies 

have requ ired mod i f ication through the respec i f i c ation of var ious 

quation s . The f o l low i ng section exp l a i n s  the ch anges th at have 

been made and the reasons for them. 

(9 ) 
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Subsequen t  mod i f icat ions 

16 The mos t  thor oug h method of exam i n i ng the behav iour of the model 

is via s imul at ion. Howeve r ,  as an explo r a tor y exe r c ise , a n  at tempt 

was f i r s t  made to forecast outs ide the sample pe r iod us i ng the mod el 

as i t  stood and to see what the impl icat ions we r e .  

1 7  Not sur p r i s i ng l y  for a model a t  a n  ear l y  s t ag e  o f  deve lopment , 

the r esul ts we r e  not par t i cul a r l y  r e a l i s t ic , but they d id br i ng to 

l ig h t  some changes tha t  needed to be made . I n  par t icul a r , the 

t r ade equa t ions unde r pr ed ic ted and wer e  unsa t i s f ac to r y  on th r e e  

coun t s . F i r s t ,  the e las t ic i t ies o f  impor ts a n d  expor ts , w i th r e spec t 

to changes i n  the exc hange r a t e , wer e  not v e r y  h igh; t he cur r e n t  

accoun t of t h e  balance o f  paymen t s  wor s e ned w h e n  the exch ange r a t e  

w a s  lowe red . It is poss i bl e  t o  a r g ue that t h e r e  is noth i ng wrong 

w i t h  t h at , but in mode l l i ng t h is sector the s t rong pr ior bel i e f  was 

held tha t ,  at lea s t  for the t r ade sector r un as an isolated s ub-sys tem , 

the cur r e n t  account should impr ove when the exchange r ate f a l l s . 

( The sub-sys tem r e fer r ed to compr ises the two t r ade equa t ions plus 

the cur r e nt accoun t iden t i t y  and the ide n t i t y  express i ng s ter l ing 

impo r t pr ices in terms o f  the exc hange r a te and the do l l a r  impor t 

pr ice . )  The r e  is a h ig h  deg r ee o f  pr ice r e spon s i ve ness imp l i ed i n  

t h e  spec i f ic a t ion o f  the mode l ,  a nd low pr ice e l as t i c i t ies i n  the 

t r ade equa t ion s would r un coun t e r  to th is appr oach . Second , beca use 

t h e  impo r t  and expor t equa t ions we r e  spec i f ied i n  leve ls , the p r i ce 

e l as t i c i t ies incr eased s h a r p ly towa rds the end o f  the sample pe r iod .  

T h i r d , the con t r i but ion o f  the Nor th S e a  o i l  a nd g a s  indus t r y  t o  the 

ba l ance o f  payme n t s  d i stor t ed the es t ima ted r e l a t ionsh i ps . 

18 One can ove r come the p r ob l em o f  low e l as t i c i t i e s  by r espec i fy i ng 

the l i near form o f  the equa t ion s , but , to s top the e l as t i c i t i e s  

r i s ing a t  end o f  the per iod , i t  was necessa r y  t o  r espec i fy the 

equa t ions i n  log ar i t hm ic terms , i . e .  to impose con s t a n t  e l a s t ic i t ies 

t h r ough out the s ample per iod . The resul t ing equat ions then h a ve 

r e asonable p r oper t ie s , but one fur t h e r  improveme n t  was made by r emov i ng 
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the North S ea i n f luence from export s and i mport s .  The variab les 

expl a ined are t hen re ferred to as LXN ( log XN) and LZN ( log ZN) 

re spec t iv e l y .  A d ummy v ar i ab l e ,  O ILD, was also incl ud ed t o  al low 

for the ef fect of the o i l  price shoc k i n  the early 1 9 70 s .  

In t ere s t i ng ly, t h e  est imates were qu i t e rob u s t  to these changes . 

These are g iv e n  i n  the Appe nd ix 2, where th e f u l l es tima tes of the 

curren t  mode l  are l i sted . 

19 A s econd f e at ure c ame to l ig h t  in the proc e s s  of forecast ing 

under altern a t ive po l i cy reg i me s .  When the short rate o f  i ntere s t  is 

i ncreased, the long rate of i nterest al so incre ases, which has the 

e f f ect of i ncreas i ng bond demand and loweri ng the money supply, as one 

wou l d  expec t .  However, in the ori g i na l  version of the mod e l ,  the long 

rate of i ntere s t  also h a s  a pos i tive ef fect on bank l e nding , but the 

short rate h a s  no ef fect . There is thu s a l arge of f se t  to the 

i ncreased bond s a le s .  I t  cou ld be arg ued t h at this behav iour is not 

unre a l i s t ic i n  th at the short-run ef fect of an increase in short rates 

i s  some t i me s  to mak e  depos i t s  more at trac t ive, a l lowing more lending 

to take pl ace . Eve n t u a l ly, however, lend i ng demand wou l d  be choked 

o f f  by the h ig her ra te s charged, and t hen money supply growt h  wou l d  

f a l l .  Hope f u l ly, th i s  wou l d  occur wit h i n  a year, implying that a 

'correct ' response should be expec ted i n  the current period of an 

ann ual mode l .  

20 On these grounds, the lend i ng equat ion w as re specified . Ideal ly, 

one wou l d  l i ke to obt ain a s ig n i f i cant neg at ive ef fect of the short 

ra te of i n tere s t, bu t, even af ter exh au s t ive experiment ation, 

th i s  proved imposs ib le to ach i eve . Pure l y  as an expedient, the 

adopted equat ion i n c l ud e s  only the fore i gn long rate with a po s i t ive 

s i g n . It i s  unfortunate that there i s  then no dome s t ic i n tere s t  

rate e f fect, bu t th i s  wou ld seem t o  b e  bet t er t h an h aving o n l y  a 

perverse e f fect . Th i s  new equat ion a lso incorporat es a s ig n i ficant 

e f f ec t  of the suppl ement ary spec i al depos i t s  scheme ( the 'corse t') , 

by means of a dummy v a r i able, SSD . Very rece n t ly, some encourag i ng 

res u l t s  h ave been obt a i ned u s i n g  the domestic af ter- t ax re al rate of 

ret urn a s  a de term i nant . This mig h t  be u sed in the mode l  if f urther 

work with it is succes s f u l .  

1 2  



21 The exch ange r ate equ a t ion i s  spec i f ied as a react ion f unct ion 

exp l a i n i ng the author i t i es' beh av iou r . [l]  The broad appr o ach 

adopted was to i n c l ude a compr ehens ive l i s t  of poss ible i n te r med i ate 

and f i nal t a r get v a r i ables o f  th e au thor it ies and to see whet her 

these pe r fo r med wel l in the equat ion . On ly four i n f l uences we re 

found to be s ig n i f icant . These we r e  UK s t e r l i ng p r ices r e l at i ve to 

wo r ld do l l ar pr ices , t he leve l of capac i ty ut i l i s at ion , t he cur r en t  

account of t h e  bal a nce of payment s de f l ated b y  nom i na l  expend i tu r e ,  

and the amoun t by wh ich the dome s t i c  long r a te of interest exceeds 

the wor ld r ate of inter es t . The r a t ion a l e  for the incl u s ion of 

these var i ables i s  qu i t e  s t and ard and so w i l l  not be dwe l t  on her e .  

The es t i mated equat ion f o r m  i s :  

e = f [ k , PZ $ , P Z $ _1 , P_ 1 , E/ ( Y-G) , CA/EP , RD IF , DEV , e_1J ( 10) 

whe r e : 

P Z $  

RD IF 

DEV 

do l l ar i mpo r t  pr ice; 

RB-0 . 9 3-RFB; and 

dev a luat ion d u mmy . 

22 A s u r p r i s i ng f ea t u r e  is that the lev e l  of r e s e r ve s  is not a 

s ig n i f ic an t  i n f l uence . It is unre ason able to assume that the 

author i t i es con t r o l  the exch ange r a t e  w i thout some cons ide r at ion 

of the c u r r e nt level or r a t e  of ch ange of the r e se rves and so , i n  

t h at r e spec t ,  the exi s t i ng equat ion i s  de f ic i en t . It has the r e fo r e  

on ly been u sed i n  some s i mu l at ions . Fur ther work has bee n  done 

by Cogh l an to t r y  to rec t i f y  t h i s . The p r e l imi n a r y  r e s u l t s  ar e 

encour ag i ng and may be inco r po r ated i n  the mod e l  at a l a te r date . 

23 Th i s  conc l udes the d i s c u s s ion of c h anges made to the mode l .  A 

caveat i s  appropr i ate at th i s  po i n t . Al l the spec i f icat ion chang es 

d i scu ss ed above we r e  a i med at i mp r ov i ng the pe r for ma nce of the mode l 

ove r  the e s t i mat ion sample per iod - 19 5 5  to 1 9 76 . S ince that 

t ime , there h ave been i mpo r t an t  st r uc tu r a l  ch ange s ,  i n  pa r t i c u l a r  the 

r emova l  o f  exch ange con tr o l s  wh ich pcesents the po s s i bi l i ty of 

o f f sho r e  i n te rmed i at ion . Add i t ion a l l y ,  the l a r g e  ch ange s in VAT 

and i ncome t ax r ates , a l though s t r i c t l y  speak i ng manageable w i th i n  

the s t r uc t u r e  descr i bed , a r e  l i k e l y  to cause some c h anges i n  the 

[l ] Th i s  wor k  was done by Cog h l an .  
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s t ruc t ure . There f ore , t he mode l  s h ould onl y  be viewed a s  a 

descript ion of the economy up to and i nc l ud i ng 1976. The next 

s ec t ion dea l s  w i t h  the s imul a t ion propert i e s  of the curren t  vers ion 

of  the mode l .  



4 

S imula t ions o f  the model 

2 4  All s i mul at ions were carr i ed out using ord i n ary least square 

(OLS ) e s t i ma tes of the equat ions . There seemed l i t tle po i n t  in 

pre ferri ng the i n s trumental vari able est i ma t e s  to the OLS est imates , 

because, w i th so few degrees o f  freedom , the appeal of ins trumental 

vari able s est imat ion, wh i ch only has asymp tot ic propert i e s ,  i s  

somewh a t  l i m i ted. The two s e t s  o f  estimates are generally s im i lar 

and so no major d i f ferences should occur through us i ng one set i n  

pre fere nce t o  t h e  .other. All the result s were obta ined from dynamic 

s imulat ions [ l) of the model over the period 19 5 5  to 1 9 7 6 . The 

exch ange ra te equa t ion i s  only used in the s i mulations o f  the model 

run to assess the track i ng performance . I t  is not used ( i . e .  t he 

exch ange rate i s  taken as exog enous) for the s imulat ions where 

exoge nous vari ables are shocked . 

The track i ng performance o f  the model 

2 5  I n  C h arts A to K (see Appe nd i x  1 ) , the actual and s imula ted 

values are shown for the endogenous v ar i able s expla i ned by e s t i ma ted 

equa t i on s  and for the chang e i n  the money supply . I n  some ca ses , 

the vari able exp l a i ned by a part i cular equa t ion i s  not very fami l i ar 

(e.g. 6L/EP )  so i n  s uch cases a more recog n i sable deriva t ive is 

graphed . In the example g i ven it  would be 6L. 

2 6  Severa l cr i t eri a, s uch as the root mean square error and the u 

s t a t i s t i c, are usually employed i n  evaluat i ng track i ng performance , 

but not all are o f  use i n  the present context . I n  part icular,  every 

e s t i ma ted equat ion except two (the export and i mport equa t ions ) has , a s  

dependent vari able , some form o f  rate o f  change w h i ch can be neg at i ve 

or posit i ve. In such c i rcumst ance s th e u stat i s t i c  has very l i t t le 

mean i ng and i s  there fore d i scarded . 

judgme n t a l. They are whether:  

The ma i n  cri t er i a  used are more 

[l) That is,  a ny lagg ed endoge nous variable s i n  the model t a k e  the 
va lue s pred i ct ed f rom the s i mula t ion of the model in earlier 
per i od s  rat her than the i r  actual value s . 
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(i) the pred i cted path fo l lows the turn i ng po i nts of the actual 

ser i es wel l ; 

(ii) ther e i s  any tendency for th e actua l and p r ed ic t ed path to 

d i verge through t i me; 

(i i i l the larg er ch anges i n  th e actua l ser i es ar e accur ately pr ed icted . 

2 7  U s ing these cr iter i a ,  it i s  c lea r t h at the tr ac k i ng ab i l i ty o f  

th e model i s  g eneral l y  good . A h i g h  propo r t ion of the turn ing 

po i nts i n  the actual ser i es a r e  pred i cted by the model and the very 

large changes th at occur over t i me are f o l l owed q u i te wel l .  It i s  

wo rth y o f  menti on th at th e over a l l  s tructu r e  of the mod el i s  h ig h l y  

i n t e rd ependent s o  th at d i sturbances that o r i g i nate i n  one equat ion 

a r e  fa i r l y  w idely and rap i d l y  fed through to the other equation s  i n  

the model .  Important errors o f  spec i f icat ion t h at were not rejected 

at the es ti mat ion stage m i g h t  therefore show up i n  the s imul at ion s by 

resu l t i ng i n  a poor trac k i ng per formance throughout the model . On 

th i s  cr i ter ion no l arg e s pec i f i cation er ror s a r e  appa rent . 

28 We now turn to a con s ideration of th e i nd i vi dual ch art s ,  the 

f i r s t of these be i ng of 6EFC , the change in r ea l  expend i ture at 

factor cos t .  S i nc e  th i s  i s  such a l ar ge part of tota l demand i t  i s  

o f  interest i n  its own right a s  wel l a s  be ing t h e  equation through 

wh i ch th e i n f luence of potent i a l  supp l y  enter s the model . Most of 

the turn i ng po i nts are pr ed i c ted and the s ize of the ch anges is quite 

accur ate even near the end of the per iod . 

do not s eem to bu i ld up . 

A l so the t r ac k ing err ors 

2 9  The ch art o f  P i nd ic ates a f i t that i s  also good . It i s  

noteworthy th at th e very l arge increase i n  the rate of i n f l at ion 

towa r d s  the end of the per iod i s  pred icted very c losely by the 

model , and there seems to be no systematic b i as in the pred iction s .  

30 The tr ac k i ng of X depend s on th at o f  P and the tr ac k ing o f  Z w i l l  

depend on th at of X .  I t  i s  ther efore not sur pr i s i ng t h at the X and 

z pred i ct ion s are of s im i l ar qua l i ty ,  both fol low i ng the actual 

ser i es wel l .  The gener a l  overpred i ct ion of the pr ice level i n  the 

second h a l f  of the per i od  w i l l  tend to make X underpr ed i c t .  I n  many 

per i od s ,  however , th i s  i n f luence is o f f set by some sma l l  neg a t i ve 

errors i n  e ,  thus l ead i ng to sma l l pred i ction er ror s .  Overa l l , the 
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X and z predictions combine to give a reasonable performance for CA, 

the current account of the balance of payments. 

31 The analysis of the external side of the economy concludes 

with an analysis of6N. The performance of this is surprisingly 

good considering the volatility of the series. It is a difficult 

equation to estimate and it is most encouraging that the resulting 

equation continues to predict so well as part of a model. (However, 

it will be seen in Table A, on page 19 , that there is substantial 

deterioration in terms of the RMSEs). Some turning points are 

missed, but the amplitude of the oscillations in 6N is tracked quite 

closely. This performance is a consequence of the good tracking of 

its major explanatory variables, DCE and EP. 

32 The preceding discussion indicates that the two external private 

sector influences on the money supply, CA and 6N, are modelled 

reasonably, with no systematic errors. An examination of the 

domestic components of the money supply increase will show if the 

same is true domestically. Besides the PSBR, which tracks well, 

these components are the bond transactions, 6B, and the increase in 

bank lending, 6L, of the private sector. 

33 Of all the equations estimated, that explaining 6B has nearly the 

lowest degree of fit with the R2 being 0.898 but despite this, the 

predicted path follows the actual path quite closely. Admittedly, 

when the mean level of 6B was roughly constant during the period 19 54 

to 19 70 the prediction does not follow all the turning points of the 

actual series, but from 1970 to 19 7 6 ,  when an extremely large increase 

in the actual series took place, the predicted path follows suit. One 

can therefore be reasonably happy with this equation, especially 

given the well-known difficulties in modelling it. 

34 The remaining endogenous component of the money supply is 6L. 

Generally, the tracking is good but it displays one or two large errors 

at the end of the period. This is probably due to underprediction 

of expenditure feeding through into this equation. Apart from this, it 

is clear that the equation picks up the sharp increase in bank lending 

after 19 7 1  when competion and credit control was introduced and 
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experimentation with it has shown the pressure dummy to play a very 

important part in modelling that increase. 

35 It would thus appear that most of the endogenous components of 

the increase in the money supply have a reasonable tracking record. 

The next logical step is to see how the increase itself tracks. 

This variable was not predicted very closely but in view of the 

volatility of the series and the fact that it is not directly modelled 

by an estimated equation its performance is acceptable. The tracking 

of the level of the money supply consequently turns out to be good. 

36 The next chart shows 6RB, the change in the long rate of interest. 

The actual series is followed very closely by the predicted series. 

Given the relatively small influence that 6RB has within the model, it can 

be safely assumed that the tracking of this variable is sufficiently 

accurate to prevent it being the cause of any serious mis-tracking in the 

rest of the model. Lastly Chart K shows the simulation performance of e, 

the rate of change of the exchange rate. The good tracking over the 

second half of the 1960s is due to the devaluation dummy in the equation, 

but beyond that point the behavioural elements of the equation account 

for the closeness of the actual and predicted paths. 

37 An inspection of the charts has shown that the tracking performance 

of the model appears to be satisfactory. Additional eviden ce is 

provided by a comparison of the simulation prediction with the OLS 

prediction of each endogenous variable. Because the OLS prediction is 

simply the prediction from the equation simulated in isolation from the 

rest of the model, differences between the two predictions can only 

be caused by feedbacks from the rest of the model. 

38 The root mean square prediction errors are presented in Table A. 

As one would expect, the simulation RMSE is greater than the OLS RMSE 

for most of the variables, but in several cases (LEP, 6RB, BEP) the 

differences are only small, and in one case (LXN) the simulation RNSE 

is actually less than the OLS RMSE. On the other hand, the LZN and 

6N simulation predictions are significantly worse, although in the 

case of 6N the prediction is still quite good, considering the 

volatility of the actual series. 

18 
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Table A 

Comparison of tracking errors of the behavioural relationships 
when simulated individually and when simulated in the full model 

Simulation period: 1 9 5 5-19 7 6  

Variable A B c 

6EFC 1 10. 5 1 50.8 17 0.8 

0 . 002 7 2  0 . 004 4 6  0.005 20 
p 

LXN 0.02700 0.0 1 584 0.0 1 7 04 

LZN 0 . 0099 5  0.0 1860 0.024 3 9  

6L/EP 0 . 00 6 6 4  0.007 4 5  0.00810 

6N 1 30 . 3 3 2 5 .0 326 . 8  

6RB 0. 1 5 2 4 1  0.20820 0. 19 5 7 9  

6 B/EP 0.0 1029 0 . 00 1 4 5  0.0 1 1 4 5  

e 0 . 00989 0.010 3 1  

A RMSE when simulated individually, i. e. RMSE of OLS residuals from 
equations estimated from 1 9 5 5  to 19 7 6 .  

B RMSE when simulated as part of the full model with exchange 
rate exogenous. 

C RMSE when simulated as part of the full model with exchange 
rate endogenous. 

-----------------------------------------------------

39 The results also indicate that making the exchange rate endogenous seems 

to have little effect on the quality of the prediction, which is mildly 

surprising given that it makes a large difference when the system is shocked. 
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4 0  To recapitulate, the overall tracking performance seems reasonable. 

However, it is quite possible for this to be so but for the model stil l to 

have undesirable properties. The surest way of finding out is to conduct 

a mul tiplier analysis. To do this, the model is first simulated using 

the actual data, as for example in the tracking analysis described above. 

The model is then simulated again, but with the value of one of the 

exogenous variables altered or shocked. Any change in the path of an 

endogenous variable between the two simulations is then due to the change 

in the exogenous variable. If sensible changes in exogenous variables are 

specified then one expects the response of the endogenous variables to be 

stable. When a temporary change is made, only a temporary effect should 

be observed on most variables. If a constant permanent change is made, 

then it would generally be expected that the response of an endogenous 

variable would be to build up over time and then flatten out. Of 

course, deciding whether or not a response is sensible depends on one's 

prior beliefs about the true behaviour of the economy. To the extent 

that these beliefs are incorrect one will be attempting to build 

incorrect properties into the model and possibly to reject sensible 

properties. 

41  The results of 'shocking' several of the exogenous variables in 

turn are given below. From the discussion of them it will be 

apparent that there are some properties of the model that still 

require attention. 

The behaviour of the model in response to exogenous variable shocks 

The response of the PSBR to price changes and the treatment of taxation 

4 2  The structure of the model is such that monetary disturbances have a large 

effect and, in essence, the approach used has been to model the components of 

the money supply identity. Central to this is the PS BR; thus, any exogenous 

shocks to the system that either directly or indirectly affect the PSBR will 

also affect the money supply (subject to any offsetting influences in the other 

components of the money supply identity). 

4 3  In several of the simulations it was found that the PSBR response 

was playing a large part in determining the overall response of the 

money supply and, through it, many of the other variables in the 

2 0  



model. It therefore seemed sensible to examine the PSBR response in 

some detail before considering the effect of changes in policy 

variables on target variables. The major part of the response was 

due to price changes altering the nominal value of the PSBR, which 

suggested that the main features would manifest themselves if a price 

shock was applied to the system. This was done by switching off the 

price inflation equation (thus making it exogenous) and then shocking 

the level of prices. 

4 4  To obtain a measure of the elasticity of the PSBR with respect to 

price changes, the price level was subjected to a sustained 10% 

increase in each period's value. The percentage change in the PSBR 

is shown in Table B. After the beginning of the sample period, the 

response becomes fairly stable, being in the region of 12% or 1 3%. (1] 

The elasticity of the PSBR with respect to the price level is 

therefore approximately 1. 3, which does not appear unreasonable. 

Table B 

A price shock (10% of current value) 

Percentage change 

Year 

l 

2 

3 

4 

5 

10 

15 

20 

PSBR 

(l] 

Effect on 

PSBR 
T T

E J 
14 . 80 8. 8 5  9. 0 3  

25. 97 8 . 16 7. 39 

24. 39 8. 2 0  8. 38 

25. 2 6  8. 15 7. 8 3  

18. 94 8. 58 9. 06 

15. 1 5  9. 31 9. 72 

-13. 94 9. 17 9. 73 

11. 27 8. 99 9. 26 

public sector borrowing requirement; 

total income tax minus transfer payments; 

total expenditure tax receipts less subsidies. 

There are negative values in 1969 and 1970 caused 
being positive when the actual value is negative. 
therefore be disregarded. 

by the response 
They can 
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For example, the value obtained from the Bank of England 

model of the UK economy (i.e. the disaggregated quarterly model) is 

slightly greater than one. 

45 In the monetary model, the PSBR is determined by the following 

identity: 

where: 

PBRES 

PSBR G.P.-T -T +PBRES 
y E 

total expenditure tax receipts less subsidies; 

total income tax minus transfer payments; 

real government expenditure; and 

exogenous residual. 

46 T and T are determined as the average rate of tax multiplied by 
E y 

nominal private sector expenditure at factor cost and nominal personal income 

respectively, i.e. by assumption, nominal taxes are constrained to have a 

unit elasticity with respect to the relevant taxable amounts. Average 

rates were used because, in such an aggregated model, it is extremely 

difficult to construct a sensible tax equation that yields a marginal rate 

tax different from the average rate. Specifically, there is no easy 

way of determining a realistic marginal rate to impose on the equation. 

47 The simulation results show that the elasticity of both types of tax 

revenue with respect to price changes is also roughly one. This compares 

with values of 1.0 and 1.3 for expenditure tax and income tax respectively 

in the full Bank model. The fact that no progressivity is built into the 

identity explaining income tax therefore results in a slightly lower 

elasticity. However, this does not significantly alter the elasticity of 

the PSBR with respect to the price level, because the overwhelming effect 

of a price change on the PSBR is the increase in the nominal value of 

government expenditure which swamps the increase in the nominal value of tax 

revenues. Price increases therefore have an expansionary effect on the money 

supply through the PSBR. There are also price effects on other components of 

the money supply, but the overall conclusion is still that the money supply is 

increased. 

An increase in the real value of government expenditure 

48 The analysis of the previous section indicated that the level of 

real government expenditure, G, has a powerful effect on the money 

22 



supply. Even with G constant, an increase in the price level 

will cause a large change in nominal government expenditure and the 

PSBR. When G is itself increased, one would therefore expect even 

larger effects on the money supply and thus on the other variables in 

the model. This is indeed the case. 

4 9  However, besides the effect through money supply, G also 

has a direct effect. The presence of a supply constraint in the 

expenditure equation (with an estimated elasticity of one} will cause 

an increase in G to lead to a decrease in real private sector expenditure, 

E, i. e. there is real crowding out. But in the short run (the 

first year) , the increase in G does have the conventional effect of 

increasing E. Only from the second year onwards, when the long-run 

constraint starts to operate, does the crowding out occur. It is 

important to note that this is different from financial crowding out 

such as occurs when the financing of government expenditure causes 

interest rates to rise and thus private sector investment to fall. 

Rather, the increase in G diverts real resources (for example, people 

in employment) from the private sector to the public sector. As the 

model is specified at present, the degree of crowding out varies only 

slightly with the initial level of capacity utilisation; it would be 

more realistic if its strength increased as capacity utilisation 

rose. In future work it is intended to test such a specification. 

50 To examine these properties, G was given a sustained shock 

of 10% of its value in 19 5 5 . The responses of some key variables 

are shown in Table C. As expected, the PSBR increases sharply in 

nominal terms throughout the period. In the base run of the model 

the price level was 0.59 in 1 9 5 5  and 2 . 2 3  in 1 9 7 6  (which is period 

twenty-two of the simulation) • Even without the feedbacks of 

increased prices onto the PSBR, the evolution of the base-run price 

level through time would therefore cause the shock to G to result in 

a shock to the PSBR in 1 9 5 5  equal to 5 9 %  of the G shock but a shock 

in 1 9 7 6  equal to 2 2 3% of the G shock. This will reinforce the other 

expansionary influences on the PSBR and thus on the money supply. 

5 1  On the other hand, an increase in G leads to an expansion of imports 

and a decline in exports. The net result is a large deterioration in 
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Table C 

A government expenditure shock (10% of value in year 1) 

Percentage change 

Effect on 

Year E X z M PSBR 

(change in 

l o. 16 -4 . 04 - 0. 10 1. 32 411 

2 -0. 99 -3. 90 - 0. 57 3. 94 482  

3 -1. 53 -3. 8 3  0. 06 6. 44 527 

4 -1. 4 8  -4. 1 1  0. 85 8. 3 1  54 3 

5 -1. 4 0  -4. 47 l. 67 9. 94 559 

10 -2. 65 -6. 24 6. 17 15. 59 8 93 

15 -3. 06 -8. 17 10. 54 19. 98 1, 171 

2 0  -3. 98 -8. 28 11. 52 15. 98 3, 056 

E real private sector expenditure at market prices; 

X exports; 

z imports; 

level ) 

M private sector sterling balances ( = sterling M3 net of 
public sector deposits) ; 

PSBR public sector borrowing requirement. 

the current account of the balance of payments and thus a reduction in the 

growth of the money supply. Because of the real crowding out, E has fallen 

by 3. 8% by 1976. This seems unduly large and the reason for it is not yet 

clear. The net effect of all these individual influences is a large and 

sustained increase in the money supply. This feeds back into prices which, 

through the mechanism previously described, increases the PSBR. Money supply 

growth does, however, stabilise towards the end of the period as a result of 

a worsening of the balance of payments and a large increase in bond demand. 

52 The other feature of note is the large fall in GDP (6. 5%). This is 

the result of the real crowding out of E and the worsening of the trade 

position. Exports decrease by 8. 2% and imports increase by 12. 1%. 

The change in government expenditure therefore has a larger effect 

on the balance of trade than on private sector expenditure, the 

opposite of the result usually obtained from more orthodox models. 

2 4  

These 



effects �eem too large and are undoubtedly the result of the unduly 

large change in E that occurs. The instability displayed is clearly 

unsatisfactory and further work will be required to rectify it. 

53 The government expenditure shock just described can be thought of 

as having two main effects. It is an addition to aggregate demand 

and an expansionary influence on the money supply. Controlling G is 

therefore one way of controlling monetary expansion. In practice, 

however, whilst G is a powerful influence on the money supply it is 

not easily controllable in the short run. On the other hand, the 

short rate of interest can be more easily controlled in the short 

run, but it is necessary to determine how effective a check on money 

supply it is. The following paragraphs are addressed to this point. 

An increase in the short rate of interest 

54 The conventional description of the path through which this 

controls the money supply is that it pushes up the cost of borrowing, 

thus decreasing the demand for bank lending. Then, through some sort 

of term structure relationship, it increases the long rate of interest 

and thus the demand for bonds. The proximate effect is therefore 

to decrease the money supply, but this is only part of the story 

because it ignores all the feedbacks from the rest of the economy 

onto the money supply. The use of a full model enables us to take 

these into consideration; as will become evident, the result is not 

nearly as clear cut as might have been thought. [l) 

5 5  A shock of 1% is applied to the short rate, and the initial 

effect is indeed to raise the long rate of interest (see Table D) by 

nearly 1/2% and so increase bond demand. But because in the long 

run the domestic long rate is tied to the world long rate the increase 

will be only temporary; after seven years, less than a tenth of the 

original effect remains. There is, however, not even a temporary 

domestic interest rate effect on bank lending. (As mentioned at the 

beginning of the paper, great efforts were made to find such an 

effect but were mostly unsuccessful. To the extent that one 

disbelieves that result, the conclusions will therefore be 

[1) However, some effects are not in the model. In particular, 
higher interest rates would be likely to cause capital inflows, 
and to increase the debt interest component of the PSBR. 
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correspondingly weakened. ) Although this is true, bank lending is 

still decreased but via another route. The change in the short rate 

reduces the change in real private sector expenditure, 6E, by large 

amounts in the second and third years so that the change in the 

demand for bank lending is accordingly reduced via an accelerator-type 

relationship. [ 1] 

Table D 

A 1% shock to the short rate of interest 

Change in level 

Effect on 

Year RB L B CA M 
(percentage change) 

1 0. 49 - 0. 63 23. 94 l. 4 4  -0. 16 

2 0. 4 6  -61. 33 90. 03 143. 09 -0. 06 

3 0. 28 -52 . 64 60. 16 7 5. 31 

4 0. 16 18. 20 53. 73 26. 98 

5 0.11 22. 8 4  48. 83 11. 26 

10 -0. 01 - 1. 03 17. 2 7  9. 2 1  

15 -0. 01 6. 16 20. 54 9. 54 

20 0. 02 20. 54 38. 68 - 50. 04 

RB = UK long rate of interest; 

L = sterling bank lending to the private sector; 

B private sector holdings of public sector debt; 

CA current account of the balance of payments; 

0. 22 

0. 53 

0. 72  

0. 43 

0. 4 8  

0. 2 7  

M private sector sterling balances (= sterling M3 net of 
public sector deposits). 

56 The level of E is reduced for most of the period because of 

the early falls in 6E. As a result, exports are increased and 

imports decreased, the current account improving markedly in the 

second and third years. Private sector capital flows are also 

influenced but the response is, by comparison, small. 

also reduce taxes and increase the PSBR. 

Lower E will 

[1] Since in both the bond and bank lending equations the dependent 
variable is deflated by nominal expenditure, E has a further 
influence on them but it is small in relation to those mentioned 
in the text. 
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57 A consideration of the effect of the interest rate change on the 

rest of the model has thus revealed several mechanisms which act 

contrary to the most obvious one. The net result is that the money 

supply is reduced only in the first and second years and then by only 

a tiny amount (0. 16% and 0. 06% respectively) ,  and in subsequent years 

there is a small increase. The weakness of the interest rate effect 

is undoubtedly due to the problems with the bank lending equation. 

In reality it is likely to be much stronger. 

An exchange rate revaluation 

58 As already mentioned, the trade equations were revised to 

satisfy the condition, inter alia, that when the trade sector is 

considered in isolation from the rest of the model the current 

account improves in response to a devaluation. With the passage of 

time a current account deficit or surplus of a given nominal value 

becomes less important because the nominal value of trade is 

increasing, so that a more sensible measure of devaluation response 

needs to be found. In this paper the current account deflated by 

the nominal value of trade, CAT, say, is used. 

59 From the estimated equations the elasticities of exports and 

imports with respect to a change in the exchange rate are -0. 5 1  and 

+0. 79 respectively. The sum of their absolute values is greater 

than one, and therefore taking the trade sector alone the current 

account will be improved permanently by a devaluation. When part of 

the full system, the exchange rate responses will, of course, be 

modified by feedbacks onto the trade sector. 

60 To find the effect of an exchange rate change on the rest of 

the system and to examine the feedbacks from it, the exchange rate was 

shocked upwards by 10% of each period's value. This form of shock 

was chosen because it allows a direct comparison of the response of 

exports and imports with the estimated elasticities. 

61 The results of the comparison are extremely interesting in 

that the feedbacks greatly modify the behaviour of the trade sector. 

From Table E it can be seen that the maximum elasticity of exports is 

0. 48 at the beginning of the period but this fairly rapidly declines 

to only 0. 15 by the end of the period. Similarly for imports the 
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Table E 

An exchange rate revaluation ( 1 0% of current value) 

Percentage change 

Effect on 

Year X z CAT p 

(change in level) 

l - 4 . 8 4 4 . 4 4 - 0 . 001 - 0. 7 9  

2 - 4 . 8 4 6 . 5 3 -0. 007 - 2 . 4 1 

3 -3. 9 4  5 .  18  - 0 . 005 -3. 36 

4 - 4 . 4 7 6 . 6 4 -0. 006 - 2 . 4 3 

5 - 4 . 35 5 . 8 6 - 0 . 002 -0. 9 2  

1 0  -3. 37 6 . 08 - 0. 003 - 2 . 01 

1 5  - 2 . 6 8 4 . 4 6 - 0. 002 -3. 6 9  

2 0  - 1 . 8 9 3. 2 2  - 0. 002 - 5 . 5 9  

X exports; 

z imports; 

CAT current account deflated by the nominal value 

p domestic price level. 

of trade; 

maximum elasticity is 0. 6 6  (in the fourth year) falling off to 0. 26 . 

The feedbacks are therefore reducing the size of the response by 

roughly two thirds over a period of twenty-two years. 

6 2  The particular feedback causing this is the reduction in the 

price level which, because of large price elasticities, has a large 

effect on exports and imports, and thus the current account. 

The interesting point about this is that the change in the current 

account in the early years is the cause of the moderating influence 

on itself in the later years, i. e. the current account deterioration 

leads to a reduction in the money supply from the fifth year onwards 

which in turn causes the price level to fall. (The PSBR also falls 

because of the price fall but only in the last three years is this 

the major source of money supply reduction. ) There is therefore a 

'corrective' mechanism within the model that weakens the influence of 

exchange rate changes. 

6 3  Devaluations are generally used in an attempt to improve the 

balance of payments but proponents of the monetary approach to the 
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b a l ance o f  paymen t s  { MABP )  would a r g ue t h a t  such an improvement cou ld 

only be tempo r a r y  [ see , fo r exampl e ,  Wh i tman ' s  { 1 9 7 5 )  a n a ly s is of 

Do r n bu sch { 1 9 7 3 ) ] .  I n  the pr esent model , a dev a lu a t ion o f  10% w i l l 

g ive r i se to a per manent imp rov eme n t  i n  the ba l ance o f  paym e n t s  { the 

d is cu ss i on concent r ates on t he cur r en t  account but the cap i t a l  account 

wo uld also be imp rov ed) b etween £ 200 m i l l io n  and £ 300 m i l l io n  pe r yea r . 

6 4  Th e s i ze o f  t he e f fec t  is f a i r ly sma l l  so that , al t ho ug h  the model 

i s  not bu i l t  around the MABP { for exampl e ,  DCE i s  endogenou s r at her than 

exoge nou s ) , t he conc l u s i on i s  f a i r ly s im i l ar , i . e .  deval u a t ion doe s not 

h ave a powe r f ul e f fect on the ba l ance of payme n t s in the long r un .  

An increase i n  for e ig n  demand 

6 5  F i s  incr eased by 10% of i t s  1 9 5 5  v a l u e . The r e s u l t s  a r e  g iven 

i n  Table F. Such a lar ge c hang e in demand m ig h t  be expect ed  to h av e  

pr o found e ff ec t s  o n  t h e  r e s t  of t h e  economy . Fo r example , i t  is 

common ly as sumed that an i nc r ease in for e ig n  demand would l ead to 

h ig h e r  expo r t s ,  a mo r e  he a l t hy c u r r en t  account , and g row th in G DP . 

Un fo r tunately , in t h i s  model only some o f  t ho se r es ul t s  occur and an 

exam i na t ion o f  t he t r ade equat ion s  qui c k ly revea l s  th e r eason : bo t h  

Table F 

A for e ig n  d emand shoc k { 10% o f  v a l ue i n  yea r  1 )  

Pe rcen tage chang e  

E f fec t on 

Yea r  X z CAT 

{ c h a ng e i n  l ev e l )  

1 9 . 7 5  9 . 06 0 . 002 

2 8 . 7 8  8 . 6 5 - 0 . 002 

3 8 . 1 6 7 . 80 0 

4 8 . 3 9 8 . 1 1  0 

5 7 . 7 1  7 . 50 0 

10 5 . 1 8 5 . 1 9  0 . 001 

1 5  3 . 3 2  3 . 6 1 0 

20 2 . 1 7  2 . 5 2 0 

X e xpor t s ;  

z impo r ts ;  

CAT c u r r e nt accoun t  de f l a ted by the nomi nal v a l u e  o f  t r ade . 
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e xpo r t s  and impor t s  have a h ig h  el a s t ic i ty w i t h  r espec t to for e ig n  

d emand , F ,  b u t  c r uc i a l ly the elas t ic i t i es a r e  v i r t ua l ly ident ic a l  

( 0. 98 a n d  0 . 9 1 r espec t i v e ly ) . Any c h a n g e  in F t h e r e fo r e  h a s  

app r ox ima tely e q u a l  a nd of fset t ing e f f ec t s  on expor ts a n d  impor t s .  

� s  a r e su l t , ther e i s  v i r t u a l l y  no change i n  t h e  cur r e n t  accou n t ; 

the b igge s t  c h a ng e  be i ng £78 m i l l ion w i t h  the r e s t  be i ng l e s s  than 

£ 4 0  m i l l ion . 

6 6  Because F doe s not appear anywhe r e  el se in the mode l ,  except 

a s  a tempor a r y  i n f l uence on E ,  the ch ange in the cur r e n t  account is 

the on l y  means by wh ich the i n f l uence of F i s  t r an smi t ted .  Bu t the 

c u r r e n t  acco u n t  e f f ec t is v e r y  sma l l  and t h e r e fo r e  the impact of F on 

t h e  r e s t  of the sys tem w i l l be neg l i g i ble , a s  w i l l  the feedback s  on to 

t h e  t r ade sector . 

67 Con seque n t l y  i t  is nece s s a r y  to look o n l y  a t  the t r ade sector of the 

mode l .  W i t h  no feedbac k s ,  t h e  p r opo r t io n a l  e f fect of F w i l l  s imply 

be the e l a s t i c i ty m u l t i p l i ed by the propor t iona l  change in F .  The 

l a t te r  is 10% of the v a l ue in 1955, wh ich r ep r esents 2 . 3% o f  the value 

i n  1976. Accor d i ng l y  the r es po n s e  of expor ts is 9 .7% i n  1955 and 

2 . 1% in 19 76. S im i l a r ly for impo r t s  the f ig ur e s  ar e 9 .1% and 2. 4% 

r espec t ive l y . I f  F h ad been s hoc ked by 10% of the c u r r e n t  v a l u e  

i ns tead of the 1955 va l ue then t he shoc k t o  expor t s  wou ld have been 

a pp r ox ima t e l y  10% and to impo r t s  9% in eve r y  year . 

6 8  The conc l u s ion f r om t hese r es u l t s  is t h a t  changes i n  t h e  leve l of 

for e i gn demand have l i t t le ne t e f fec t on the mode l .  Th is i s  

en t i r e ly d u e  t o  expo r t s  and impo r t s  hav i ng s imi l a r  e l as t ic i t i es w i t h  

r e spect t o  for e i g n  demand , F .  I n  rea l i ty ,  t h e  e l as t ic i ty o f  impor t s  

w i t h  r e spect t o  F i s  much lowe r than the v a l ue imp l ied by the equat ion 

u sed . I f  a r e a l i s t ic va l u e  cou ld be est ima ted , t h e n  for e ig n  

d emand chang e s  wou l d  h ave a powe r f u l  e f f e c t . 
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5 

Conc l u s ions 

6 9  G iven the need to k eep th i s  pape r to a manageable s i z e ,  it has 

only been poss i ble to p resent the r e su l t s  of a f a i r ly sma l l  numb e r  of 

s imu l at ions , b u t  i t  i s  hoped t h at many of the impor tant ' one s h ave 

been included . The mes s age that eme r g e s  i s  th at , as always , mo r e  

wo r k  st i l l  needs to be done . I n  par t icu l ar , t h e  follow i ng po i n t s  

r equ i r e  attent ion : 

( i } the deg r ee of c r owd i ng ou t d i sp l ayed i s  too g r eat ; 

( i i }  the e l as t i c i ty of impo r t s  w i th r e spec t to ch ange s in for e i gn 

demand i s  too h i g h ;  

( i i i } some o f  the responses ar e r a ther large , po s s ibly i nd ica t i ng 

i n s t ab i l i ty ;  

( iv }  t h e  exch ange r a t e  r e ac t ion f u n c t ion shou ld i nc l ude reser ves 

i n  some way ; and 

( v }  t h e  det e rm i nants o f  ban k l e nd i ng need f u r ther clar i f icat ion 

and e s t ima t ion , the af t e r - t ax r e a l  r a te of i n t e r e s t  pos s i bly 

be i n g  impo r t an t . 

No s imu l at ions have been repor ted for ch anges i n  tax r at e s . 

hoped to present these at a l a t e r  date . 

I t  is 
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