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ABSTRACT 

M o st n e o - K e y n e s i an eco nomi c .. the ory has tend e d  to concentrate on flows and 

pri ce s  rather than stocks of assets and l i ab i li ti e s ,  and on comparati v e  static 

rath er than dynami c analysi s of po li cy chan g e s .  T h e  majori ty o f  larg e 

macro e co n om i c  mo d e ls of th e UK e con omy have fo llowe d a b road ly n e o - K e y n e sian 

appro ach , i n  w h i ch ,  alth o u g h  some d y nami cs are i nclu d e d , fi nan c i a l asset 

stocks an d the cap i tal stock are e i th e r  not d efi ne d or play v e ry li ttle ro le 

i n  th e worki ngs of the mo d e l  
( 1)

, and th u s  some i mportant aspe cts re lat i ng 

to e qui l i b r i a  or d i se q u i li bri a are e x clu d e d . Macroeconomi c theori sts have 

g e nerally b e e n  aware of the se shortcomi ng s  i n  the ' n e o - K e y n e si an appro ach', 

b u t  on ly rece ntly have e co n o m i c  mo d e ls b e g an to be con stru cte d wh i ch allow 

co nsi ste ntly for stock-flow dynam i cs .  Research o n  such mod e ls h as b e e n  

sti mu late d b y  vari o u s  i mportant rece nt e co nomi c d e v e lopme n ts i n  wh i ch stock 

effe cts are tho u g ht to have play ed a major ro le . F o r  e x ample , the i ncre ase 

i n  th e personal sav i ng rati o i n  a n umber of i nd u str i a l  countr i e s  i n  the 1 9 7 0 s  

h as b e e n  attri b u te d  to i nflat i o n  re d u c i n g  the re al v alue o f  the stock of 

mo netary assets. Oth e r  e x amples are the e v oluti o n  of the cap i tal stock s i nce 

the fi rst o i l  sho ck ,  the stock i mpli cati o n s  of the US budg e t  defi c i t ,  and 

portfo li o sh i fts u nderly i ng the curre n cy i nstab i li ty of the late 1 9 7 0s and 

early 1 9 8 0s .  Partly reflect i n g  the se chan g e s ,  the re h as te n d e d  to b e  a 

le ng the n i n g of th e e co n om i c  po l i cy h ori zo n. 

After a d i scu ssi o n  of the th eory of stocks and flows i n  macro economi cs ,  th i s  

paper re vi ews th e e x te n t  to wh i ch pri n c i pal U K  macroeconomi c mo d e ls 

i ncorporate stock-flow effects . The compari so n  re v eals many d i screpan c i e s  

betw e e n  th e effe cts h e ld by the o ry t o  be i mportan t a n d  those i ncorporate d i n  

exi sti ng macroe conomi c mode ls .  Th e paper the n  g o e s  o n  t o  o utli n e  a small 

macroeco nom i c  mo d e l  of th e Bri ti sh economy , fe aturi ng a fuller spe c i f i cati on 

of the stocks pro d u ced by th e e conomi c pro cesses i n v o lv e d , the i r  fe e d backs to 

flow e qu ati on s ,  an d the i r  i mportan ce th ere i n .  T h e  e st i mat i o n  and si mulati o n  

properti e s  offer a measure o f  the si g n i f i cance a n d  s i ze o f  the se effe cts ,  an d 

he nce of the pote ntial i mportance of the i r  omi ss i o n . 

( 1) I t  shou ld be emp�as i se d  that t i ll rece n tly th i s  w as partly a lso a 
co nse qu e nce both of lack of d ata and of a re lat i v e ly short e conomi c 
po li cy h o ri zo n .  
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I NTRODUCT I ON :  STOCK -ADJUSTM ENT DYNAMICS 
IN ECONOM I C  TH EORY AND MACROECONOMIC MOD ELS 

OF T H E  UK 

I n t ro d u c t i o n  

This sect io n  disc u sses t h e  mai n t heories o f  st ocks an d f lows i n  macro economics, 

conclu d i ng w i t h  an ex plo r at i o n  o f  t h e  ex ten t  t o  w h i c h t he ef f ec t s  impl i ed ar� 

i n clu ded i n  macroec onomic mod els o f  t he UK ec onomy . The key t heoret ical 

dev elopme n t s  analy sed are small ·dy n am i c  I S/LM models· of st ocks and f lows, 

part ic ula r ly t h ose st emming f rom t he work of Blind er an d S olow ( 1 9 7 3 ) ,  Tobin and 

B u it er ( 1 9 7 6 ) ,  and Smit h ( 19 8 0 ) . However ,  o t h er areas o f  t heo r y  are also t OJched 

upon , i n  part ic ular t h e  valuat i o n  r at i o  ( To bin ' s  'q' ) as a deter m i n an t  o f  

i n vestmen t ,  port f olio adjust men t syst ems and t heir u se t o  d et e r mine asset prices, 

and t he t reatmen t o f  cap i t al gains and losses o n  asset s  i n  sec t o r al i ncome. 

These g i ve rise to i mport an t st ock ef f ec t s  wh i ch i mpi n g e  o n  ec on omic v a r iables. 

Alt h o u g h  t h e models i llust r at ed are b road ly 'Key nesi an' in c o n c ept i o n  t hey are n o t  

necessari ly r est r i c t ed t o  K eynesian paradigms. 
( 1 )  

rest r ictions a r e  easily i mposed and tested . 

'Mo net a r is t '  e f f ec t s  an d 

I t  should be emphasised t h at i mpo r t an t  f ields o f  r esearc h a r e  omit t ed in t his 

brief survey ,  n o t ably Metzler models ( see Met zler ( 1 9 51 ) ,  Branson a n d  Teig en 

( 19 7 6 ) ,  D o r n busch ( 19 75 ) ) ,  and dynamic f inanc i al port f olio models ( see Backus, 

Brainard , S m i t h  an d To b i n  ( 19 8 0 )  and Papad emos and Mo d i g li an i  ( 1 9 8 3 ) ) .  However, 

in g eneral t hese models descr ibe p r o c esses s i m ilar t o  d y n amic I S/LM models, and 

can be seen respec t ively as si mpl i c ati ons f or basic analy t ic al pu rposes and 

ex t ensio ns f or more a r t i c ulat ed analy si s .  

The au t hor w i shes t o  t h ank c olleag ues i n  E c o n om i c s  D iv i s i on a t  t he Bank of 
England an d at the Bank f or I n t er nat io n al S et t lemen t s  f o r  help , encourage�ent 
and ad v ic e ,  partic ularly J S Alwort h ,  P S Anderso n , G B i n g h am ,  P S O ' Brien, 
G I E vans, W W East on , J S F lemm i ng , K G ardiner , C A E Goo d h a r t ,  
N H Jenki n so n ,  S K ey ,  P D Mo r t imer-Lee , G M id gley , I M M i c h ael , 
K D Pat t erso n , J Ryding I D Sav i lle an d C T Taylor. The e r r o r s  remai n his 
own r espo n sibilit y .  

( 1 )  M onet arist s such as Bru n ner and Melt zer ( 19 7 2 )  w e r e  amo ngst t h e  f irst t o  draw 
at ten t io n  to wealt h ef f ec t s ,  t h e  import ance o f  t h e  b u dg et con st r ain t and 
po r t f oli o equ libri u m . 
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2 Dynamic stoc k - flow ef f ec ts 

The basic implicatio n o f  sto c k -adjustment d y n amics is that the s hort ru n " I S/LM" 

equ ilibrium s olu tion o f  a typical textbook , 'ex ten ded K ey nesian ' model [s ee, f o r  

ex ample , Bran s o n  ( 1 9 7 9), inc lu d ing I S/LM , a labour mark et and pro d u c tio n 

f uncti�n ) ,  implies values f or th e rates o f  c hange o f  s toc k s  that the model tak�s 

as g iven . M o v ement o f  th ese stoc k s  thro u g h  time c hanges the s h ort ru n 

equilibrium itself an d the as sociated prices and flow s .  Bef ore c o n s idering so�e 

o f  the specif ic models whic h  c apture th ese stoc k-f low interac tio n s , and by way o f  

a n  illus tratio n ,  the s imple ex ample o f  th e sto c k  ef f ects o f  a b u dget d e f icit is 

c o n s idered . 

A s tatic 'ex tended K ey nesian' model o f  a c losed ec onomy d etermines levels o f  

employment, inc ome , interest rates and prices , h o lding th e money s to c k ,  g o vernment 

expend iture and the tax s c hed ule c on s tan t .  However , i f  i n  eq u ilibrium tax 

revenue is les s than g o v ernment ex penditure , s toc k s  o f  as s ets c an not be c o n s tant 

as the d e f icit need s to be f inan c ed ( equatio n ( 2 . 1 )  below ) .  Thus , if the b u d get 

def icit is f in an ced by mo ney creatio n , th e money s to c k  in an i nitial s tatic IS/LM 

equilibrium is growing , and the equilibrium its elf is s hif ting as the LM c u rve 

mo ves to th e rig ht .  This process increases money incomes v ia f alling interes t  

rates , rates rising investment , a n d  the mu ltiplier a n d  henc e raises tax revenues 

( ass uming positive marginal tax rates ) • E ventually the point is reach ed w h ere g 

= t( y) , the budg et is balan c ed ,  th e mo ney stoc k c eases to g row and there is f ull 

sto c k / f low equilibrium .  Co nditio n s  f or stability c an be d erived as f ollows.  

( 2 . 1 )  can be rewritten as ( 2 . 2 )  bec ause th e level o f  inc ome is a po s itive f u n c tio n 

o f  mo ney and public ex pen diture ( the pric e level is hen c e  ass u med c o n s tan t) . 

Then , d if f erentiating g ives conditio n ( 2 . 3 )  f or s tability in the s imple c as e .  

The requirement f or stability i s  that the mo ney sto c k  m u s t  ten d  t o  its equilibrium 

( balan ced bud g et level of inco�e) size at a dec reas ing rate. 

In a s imple clo sed ec onomy with th e g o v ernment def ic it w h olly monetis ed: 

d M  

d t  

P [ g  - t ( y) )  

dM P ( g  - try ( M , g) ) ) 

d t  

d ( d M/dt) 

M 
- Pt' Y 

M 
o 

( 2.1 ) 

( 2 . 2 )  

( 2 .3) 
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whe r e  M i s  t h e  nomi n a l  money s t oc k  

p i s  t h e  pr i ce l e v e l  ( co n s t an t ) 

t '  i s  t h e  ma r g i na l  t a x  r a t e  

y i s  r e a l  p r e- t a x  o f  i nc ome 

g i s  r ea l  gove r nme nt e x pe n d i t u r e  

I f  p r i ce s  a r e  a l l owed t o  a d j u s t , t h e r e  ma y b e  i n s t a b i l i t y  i f  they change f a s t e r  

t h a n  r ea l  i nc ome , bec a u s e  t h e  budget d e f i c i t  m i g h t  g r ow , r a t h e r  than con t r a c t , a s  

t h e  mo ney s upp l y  i n c r e a se s .  ' Mone t a r i s t s '  wo u l d  t end t o  expect i nst a b i l i t y ,  

w h i l e  ' K eynes i a n s ' w o u l d  e x pect p r i c e  moveme n t s  t o  b e  s l ow c ompa r e d  wi t h  t h ose o f  

r e a l  i nc ome , f u l f i l l i ng ( 2 . 3 ) .  

T h e  t r e a t ment o f  s t o c k  e f f e c t s  o f  bond a s  we l l  a s  money f i nance o f  budget  

d ef i c i t s , a n d  a mo r e  comp l e t e  d e s c r ipt i on o f  e f f e c t s  o f  changes in  t h e  money 

s t oc k , r e qu i r e t he i nt r o d uc t i on o f  wea l t h  e f f e c t s  t o  c e r t a i n  demand 

equ a t i on s . 
( 1 )  

We a l t h e f f e c t s  i n  t he consump t i o n  f u nc t i on i mp l y  t h a t  a n  

i nc r ea s e  i n  r ea l  n e t  w ea l t h  s h o u l d  b o o s t  consume r dema n d . Ass umi ng t h a t  bot h 
( 2 ) 

money a n d  b o n d s  a r e net wea l t h ,  t h i s  means t h a t  bot h  money and bond f i nanced 

d e f i c i t s  w i l l  s h i f t  the I S  c u r ve t o  t h e  r i gh t , thus i nc re a s i ng t h e  tendency o f  the 

e c onomy t o  s h i f t  t ow a r d s  t h e  i n c ome l eve l that i mp l i es a ba l anced b u d ge t . We a l t h  

e f f e c t s  i n  t h e  L M  c u r ve i mp l y  a po r t f o l i o  ba l a n c e  a pp r o a c h  t o  t h e  d emand f o r  

money - a p u r e l y  ' t r a n s a c t i ons ' v i ew whe r e  o n l y  i n c ome d et erm i ne s  t h e  d emand f o r  

mo ney wou l d  omi t t he se e f f ec t s . 

T h e  t he o r y  o f  po r t f o l i o- c ho i c e  s u g g e s t s  t h a t  a g e n t s  d i s t r i bu t e  d emand f o r  

f i na n c i a l  a s s e t s  a c r oss i n s t r u me n t s  on t h e  b a s i s  o f  r i s k , expected r e t u r n s  o n  each 

of the r e l e va n t  i ns t r ume n t s  a n d  the s i ze o f  t h e  t ot a l  po r t fo l i o  t o  be a l l oc a t e d . 

A s  wea l t h  i nc r e a se s ,  t h e  demand f o r  a l l  a s s e t s ,  i nc l u d i ng mon e y , r i se s .  The u s e  

o f  a po r t f o l i o  b a l a n c e  a pp r o a c h  t o  a ss e t  ho l d i ng s  i s  impo r t ant t o  t he o ve r a l l  

a r g ument o f  t h i s  pape r , a n d  i s  d i s c u s se d  f u r t h e r  b e l ow .  At t h i s  s t a g e , t h e  

i mpo r t a n c e  o f  po r t f o l i o  cons i de r a t i on s  l i e s i n  t h e  i nc l us i on o f  wea l t h  i n  the 

mo n e y- d emand e qu a t i o n , a nd he n c e  the LM c u r ve .  Th i s  i mp l i e s  t h a t , wh i l e a 

money - f i n a nc e d  d e f i c i t  s h i f t s  L M  t o  t h e  r i g h t , a bond- f i n a n c ed d e f i c i t  r a i ses the 

d emand f o r  money w i t h o u t  c h a n g i n g  the s upp l y ,  s h i f t i ng LM to the l e f t .  

bond- f i n a n c ed g ov e r nment d e f i c i t  h a s  a n  amb i g u o u s  e f f e c t  on income , w i t h  

Thus a 

(1) A t  t h i s  s t a g e  we o n l y  d i sc u s s  ' ou t s i de ' wea l t h  i ss u e d  o ut s i de the p r i va t e 

s e ct o r . F o r  a d i s c u s s ion o f  i ns i de/ou t s i de w e a l t h see ppl 0 5 .  

(2) S ome e c onomi s t s  [s e e  Ba r r o (1974)) wou l d  a r g u e  t h a t  bonds a r e  not net wea l t h ,  

a s  t hey a r e  i n  e f f ec t  ca n c e l le d  b y  expected f ut u r e  t a xe s  t o  r epay t h em. It 

m i g h t  b e  a r g ued t h a t  t h i s is u n l i k e l y  to be the case when def i c i t s  a r e  

c y c l i ca l  a n d  t h u s · wa s h e d  o u t· ove r l o n g e r  t ime h o r i z on s ,  b u t  may b e  s o  whe n 

d e f i c i t s  a r e  s t r u ct u r a l . 
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delet erious ef f ec ts on investment thro u g h  rising int erest r a t es possibly 

of f set ting t h e ex pansion ca u sed by t h e  g o vernment ex pend it ure itsel f ,  and by 

wea lth ef f ec t s  on c onsumpt ion . 
( 1 ) 

This means t h a t , while t h e ch ang e  in income 

requ ired t o  bala nc e  the b u dget is ident ical t o  t h e  mo ney f ina nc e case, given the 

simple t a x  f unc tion shown on pa ge 3 ,  t h e  ec onomy m a y  a ct u a lly move a w a y  from t he 
( 2 )  income level requ ired t o  b a la -nce t he b u dg et . 

This a na lysis may be ext end ed t o  cover t h e  int era c t ion bet ween t h e  b u d g et and 

bala nc e  o f  payment s. I n  a f ixed ex ch ange r a t e  syst em with no g o vernment def ic 't, 

monet ary inf lows ( ou t f lows ) a ccompany a b a lance o f  pa yment s su rpl us ( d e f ic it ) and 

shif t t h e  LM c urve u ntil b a la nc e  is rest ored . When t h ere is a money-f ina nced 

budg et d e f ic it ,  t h ere must be a payment s def icit t o  o f f set it f or a s t a t ic 

equilibrium . B u t  t his f low eq u ilibrium canno t persist as it w ill imply a st o c �  

diseq uilibrium, wit h d omest ic money cont inu a lly f lowing t o  f oreign h olders . 

Their port f olios will event u a lly become u nb a la nced w hen t hey h o ld more d omest ic 

money t h an t h ey desire, g enera t ing selling pressure on f oreign exchanges and 

event u a lly necessit a t ing a devalu a t io n .  Full st o ck eq u ilibrium i s  a g a in only 

rea c h ed a t  t h e  level o f  income genera ting a zero b ud g et def icit a nd pa yments 

surplus, with the money stock no longer changing , t h e  pa t h  to wh ich may be 

unst able, depending on the ch ara c t eristic s  of the vario us f u nct ions . 

Besides money, bonds a nd f oreign assets, t h e  capi t a l  s t o c k  ( held priva t ely ) als� 

f orms part o f  net priv a t e wea l t h ,  and ch ang es in it cause ch anges in prod uc t ive 

po tent ia l .  The st a tic model omits t h e  f eedback from f ix ed investment t o  t he 

capit al stock, whic h will no t only shif t t h e  I S  and LM curves via wea lt h e f f ects, 

b u t  a lso the prod u c t ion f u nction a nd t h e  link between t h e  capi t a l  st o c k  a nd its 

f inanc ing . I n  f a c t ,  we wo uld ex pec t a model t o  ex h ib it a h ierarch y  o f  

a d just ments over time, wit h  port f olio a djustments being import ant in t he sho r t  

ru n, f ollowed by employment , - st oc k - a n d  price ef f ect s, and f inally f u ll 

a d justment wit h  capit al accumula tio n .  A long-t erm d e f ini t io n  o f  st o c k  

equilibrium inclu d ing the c a pit al st ock w o uld lea d t o  a n  ex plicit d isc ussion o f  

gro w t h  t h eory, which is beyond t h e  sc ope o f  t h is paper . B u t  it is int ended t o  

int egra te t he ca pit a l  st ock as f ar a s  possible in t h e  analysis o f  d ynamics below . 

( 1 )  S t ein ( 1 9 76) h a s  arg ued t h a t  t h is q u est io n  u nderlies m u ch o f  t h e  
Monet arist -Keynesian controversy . 

( 2 ) For a disc u ssion of possible dest a bilising ef f ec t s  o f  b ond f inance, see 
Blind er and Solow ( 1 9 7 3 ) . 
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We now g o  on to d i sc u s s  t h e o r e t i c a l  s t ock f l ow e f f e c t s  i n  g r e a t e r  d e t a i l ,  us ing as 

a f r amewo r k  t h e  - dy n am i c  I S /LM mode l - d e v e l oped f r om t h e  wo r k  o f  B l i n d e r  a n d  S o l ow 

( 1 9 7 3 ) , a n d  Tob i n  a n d  B u i t e r  ( 19 7 6 )  by Sm i t h  ( 1980 ) .  A r e v i ew o f  these mode l s  i s  

g i ve n  i n  C u r r i e ( 19 78 ) . 
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3 Dyn am i c  1S /LM models 

sm i t h 's b as i c  model o f  a c losed ec onomy ( in con t i nu o us t i me) was as f ollows: 

K + G' - 0 . 25Y 0 . 05 ( 3 . 6Y - W) + ne 
( m  + b )  

9 
0 . 0 0 0695 

+ 0 . 064 -Y) ( - 0 . 0 0 3  + W 
W = m 

r + ne 

m + b + K 

K = 0 05 (
0 . 3 0Y 

- K) • 
r + 0 . 05 

m = D.(G ' - 0 . 25Y) -nm 

b = ( l  - a)(G' - 0 . 25Y) - nb 

F ( K) = lOOOK
O . 3 0

/ 3 0 0 0 0 . 3 0 

= g [Y - F(K) ] +1jJne 

e 
n = \jJ ( n 

e 
n ) 

( 1=S) 

( L=M) 

( pr i v ate wealth) ( 3 . 3) 

( i nvest men t )  

( gr ow t h  o f  m)  

( gr ow t h  of  b )  

( pr od u c t i o n  
f un c t i on )  

( 3 . 4 )  

( 3 . 5  ) 

( 3 . 6  ) 

( 3 .  7 ) 

( Ph i llips c u r ve) ( 3 . 8) 

( pr i c e  
ex pec t at io n s) 

( 3 . 9  ) 

( 3. 1 ) 

( 3 .  2) 

Wh e r e: Y = r eal net n at i o n al pr od u c t , C = r eal c o nsumpt i o n ,  G' = go v e r n ment 

expen d i t u r e  i n c lud i ng deb t  i n t e r est, the n o n - in t e r est elemen t of wh i c h  is assumed 

ex ogenous, i e  a pol i cy var i able, K r eal phys i c al c api t al st o c k ,  P = pr ic e  

leve l ,  r = r ate o f  i n f lat i o n ,  n e = an t i c i pated in f lat i o n  r at e, B = n o m i nal st o c k  

o f  go ver nmen t bo n ds, assumed t o  have f i xed i n t er est c o u po n s  an d r ed empti o n  val ues 

( b  = r eal) , M = nomi nal supply o f  o u t si de money ( m  = r eal) , r K an t ic ipated r eal 

r ate of r et u r n  o n  deb t ,  t = inc ome tax r at e  ( policy v ar i ables), W K r eal pr i vat e  

wealth . 

The model was desi gned f o r  use in s i mu lat ion s  - t he par amet er v alues ar e i mposed , 

based o n  plausi ble est i mates f o r  t he US - b u t  f o r  c u r r e n t  p u r poses it i s  t he 

spec i f icat i o n  wh i ch is o f  mo r e  in t er est . As will be show n ,  eac h o f  t h e  equation s  

inc o r por ates a st o c k - flow ef f ec t  t h us ens u r i ng t h e  model i s  f ully c o n si stent i n  

th i s  sen se .  
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T h e  I S  c u r ve ,  equat io n ( 3 . 1 )  i mpl i es t h a t  t he p r i va t e  secto r has a lo ng r u n  t a r g et 

w e al t h/ d i s po s a ble i n come r a t io ( i g no r i ng r a t e-o f - g ro w th e f f e c t s ) of 4 . 8 , 
( 1 )  

w h e r e  t h e  i ncome t a x  r a t e  i s  0 . 2 5 .  Sa v i ngs i n  e qu a t io n  ( 3 . 1 )  a i m to clo s e  t h e  

g a p  between a c t ual a n d  d es i r e d  weal t h  a t  5% p e r p e r iod , whe r e  t he p r i va t e  sec t o r ' s  

b u d g e t  co n s t r a i n t fo r a s s e t  a c c umul a t io n  i s :  

0 . 7 5! Y  + ( r  +n e
) b) - C - ne 

( m + b )  (3 . 1 0 )  

w h i ch e q u al s  t h e  sa v i ng r at e ,  0 . 0 5 ( 3 . 6Y -W ) 

a n d , r e a r r a ng i ng , t h e  i mpl i c i t  con s ump t io n  f u n c t io n  i s :  

C = 0 . 7 6 ( l  - 0 . 2 5 )  Y + ( 1  - 0 . 2 5 ) ( r  +n e
) b + 0 . 0 5W -

e
( m  + b )  ( 3 . 1 1 ) 

Th i s  mo d el t h u s  c a n  be s e e n  to have weal t h  e f f ec t s  i n  t he con s ump t io n  f u n c t ion 

i n  t e r ms of a t a r ge t  weal t h / i ncome r a t io ( as d e r i ve d  a bo v e ) ,  a n d  to ded uct lo s se s  

i nc u r r e d  a s  a r e sult o f  i n fla t io n  o n  t he r e al v al u e  o f  s t oc k s  o f  n e t  mo n e t a r y  

a s s e t s  f ro m  i ncome - t he t e rm ne
( m  + b ) . Th i s  a d j u s tment to i nc ome , d i s c u s se d  

a t  l e n g t h  fo r t h e  U K  by T a ylo r a n d  Th r e adgold ( 1 9 7 9 ) ,  and u s e d  emp i r i cally by 

Hend r y  a nd Vo n U n g e r n  S t e r nbe r g  ( 1 9 8 0 ) ,  l e a v e s  i n come as - the a c c r u al wh i ch wo uld 

c e t  pa r l e a v e  weal t h  i nt a c t - , a d e f i n i t io n  o f t e n  a t t r i bu t e d  to H i ck s . 
( 2 )  

T h e  

i nt u i t i ve r a t i onal e  i s  t ha t , d u r i ng i n flat io n a r y  p e r iod s ,  t h e  r e al v al u e  o f  

mo n e t a r y  a s s e t s  i s  e ro ded , a n d  p a r t o f  pe r so n al i ncome must  b e  d i r e c t e d  to t h e  

ma i n t e n a n c e  o f  t he i r  r e al v al u e  i f  po r t fol io bal a n c e  i s  t o  b e  ma i n t a i ne d . I n  the 

c a s e  of i nt e r e s t  bea r i ng a s s e t s  s u ch a s  bo n d s , p a r t  o f  the i nt e r e s t  p a i d  o n  t h e  

a s s e t s  a n d  i n cl u d e d  i n  i n come i s  a c t u ally r ep a yment o f  cap i t al i n  t h i s s e n se , 

w h il e  no t e s  a n d  co i n  c a n  be v i ewed a s  bea r i ng negat i ve r eal i nt e r es t . I t  s h o uld 

be no t ed t ha t  p hy s i c al cap i t al is  e x cl uded f ro m  t he d e f i n i t io n  of mo n e t a r y  weal t h ,  

o n  t h e  g ro u nd t hat i t  g i ve s  a r e al r e t u r n ( i n a c co r da n c e  w i t h  t h e  ma r g i nal 

p ro d u c t i v i t y  o f  c ap i t al )  wh i ch i s  la r g el y  u n a f f e c t ed by i n fla t io n . Rede f i n i t io n  

o f  i n come i n  t h i s  ma nne r e n s u r e s  t ha t  r eal s a v i n g  equal s  r eal a c c umul a t io n  o f  

weal t h  ( ab s t r a c t i n g i n  t h i s  s i mpl e  mo del f rom ma r k e t  val u a t ion e f f e c t s ) . 

( 1 )  The t e r m  ( 3 . 6  Y - W ) s hows t h e  t a r g e t  weal t h/ to t al i n come r a t i o  t o  be 3 . 6 .  

G i ve n  a n  i ncome t a x  r a t e  o f  0 . 2 5 ,  t h e  co r r e spo n d i ng r a t i o  o f  weal t h  to 

d i s po s a bl e  i ncome i s  3 . 6/ 0 . 7 5 = 4 . 8 .  

( 2 )  The e x ac t  q uo t a t io n ,  f rom H i c k s  ( 1 9 3 6 ) P 1 7 2  i s  - t he max imum one c a n  consume 

i n  a week  a n d  s t ill e x pe c t  to be as well o f f  at t h e  end a s  the beg i n n i ng . -
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Eq uat ion (3.2) i s  an LM c u r ve wh e r e  t h e  demand f o r  money d e pends on wealt h ,  income 

and the nom i nal i nt e r e s t  r a t e , t h e  i nt e r e s t  r a t e  r e flec t i ng t h e  yi eld s pr e aj 

between money and bonds . In th i s  po r t f oli o a djus tment s ys t em, bond de�and d r ops 

o u t  by Walr as Law , w h ile i n  t he a b senc e  o f  equ i t y (po r t f ol i o  c la i ms t o  r e al 

capi t al) d i r e ct a s s e t  s u bs t i t u t i on b e t w e e n  t h e s e  f i nanc i a l  a s s e t s  and c api tal i s  

no t pos s i ble
(l )

, t h o u g h  c a p i t al i s  a component o f  r e al wealt h  (equ a t i on 

( 3 .  3) ) • T h a t  i s  t o  s ay ,  phys i c al capi tal i s  ass ume d  t o  be pe r fec t ly i lli q ld. 

Equat i on ( 3 . 4) s hows t h at t h e  d emand f o r  capi t al d epend s on t h e  g a p  b e t ween mar ket 

valu a t i o n  (a s pr ox i e d  by the d i s co u n t e d  pr e se nt valu e of pr o f i t s ) a nd r eplac ement 

co s t ,  wh e r e  c api t al's s ha r e  o f  i ncome i s  0 . 3, and t h e  r i s k  pr e m i u m  on c a p i tal 

c ompar e d  wi t h  bonds i s  5% . Th i s  equat ion i n t r od u c e s  a fu r t h e r  i mpo r t a nt u s e  of 

s t ock c oncept s , t h e  valu a t i on r a t i o ,  o r  - q - . B a s i c a lly , t h i s  s u g g e s t s  t h at 

i nve s t ment oc c u r s  w h e n  t h e  r a t i o of ma r ke t  valu a t ion o f  f i r ms t o  t h e  r e plac eme nt 

cos t o f  t h e i r  c a p i t al e x c eeds one (see Tob i n  (1969), Jenk i nson (1981), Hayas h i  

(1982), Abel (1982)). (2) He r e  t h e  eq u i t y  valu a t i on i s  modelle d fa i r ly c r ud ely, 

and ave r a ge r a t h e r than m a r g i nal - q - i s  pr ox i e d , b u t  th e e s se nt i al po i nt i s  

c onveyed (ave r ag e  and mar g inal value s  o f  q w i ll move t o g et h e r  only i n  a 

Cob b-Dou blas pr o d u c t i on func t i on) . 

In equat i ons ( 3 . 5 ) a nd ( 3 . 6 ) ,  t h e  gr owth of  the r e al money a nd b ond sUPPl i e s
( 3 )  

a r e  s h own i n  t e r ms o f  t h e  gove r nment de f i c i t  a nd t h e  g o ve r nment 's g a i ns f r om 

e r o s ion o f  t h e  r e al valu e o f  o u t s t andi ng li a b i li t i e s ,  o f fs e t t i ng the pr i va t e  

s e c t o r ' s  lo s s e s . The o bv i o u s  po i nt i s  t h a t  an as se t o f  one s ec t o r  i s  t h e  

liab i li t y o f  a no t h e r ,  so c ha ng e s  i n  t h e  valu e o f  a s s e t s  s t ocks o n  one s e c t or i �?ly 

o f f s e t t i ng c h anges i n  ano t h e r  s e c t o r . T h i s  does no t ,  h oweve r , m e a n  th a t  t h e  net 

e f f ec t  o f  e r o s io� i s  ze r o  as t h e  e qu a t i ons i mply a s ymme t r i c  r e s ponses t o  gains and 
( 4) 

lo s s e s  by t he pr i vate and pu b l i c  s ect o r s .  

Equat i on ( 3 . 7) i s  a pr od u ct i o n  f unc t i o n  wh i ch s hows t h e  d e t e r m i na t i o n  o f  f ull 

employment o u t put by the c api t al s t o c k ,  d e f i ne d  as t h e  o u tpu t compat i ble w i t h  a 

ze r o  s t eady s t ate i n f lat i o n  r a t e . (S) The la bou r ma r ke t  i s  e nc a ps ula t e d  i n  t he 

(1) 

( 3) 

( 4)  

(S) 

T h i s  a s s u mpt i o n  a ppe a r s  t o  h ave t h e  unr eali s t i c  c o r olla r y  th a t  i nd i v i du als 
canno t own t a ng i ble a s s e t s ,  even h o u se s .  
The i nt u i t i ve e x plana t i on i s  th a t  w h e n  - q - e x c e e d s  one a t  the m a r g i n ,  t h e  
e x pec t e d  pr o f i t  s t r e am gene r a te d  by new capi t al w i ll excee d the co s t  o f  
e x t r a  f i nanc e nee d e d  t o  a cq u i r e i t .  
T h e  value a i n  th i s  e q u a t i on r e f le c t s  t h e  poli c y  c h o i ce b e t w e e n  i s s u e  o f  
money and bond s .  
In t h e  long r un ,  s u ch a s ymmet r i e s  could g e ne r a t e  g r ow i ng a nd u ns u s t a i nable 
fi nanc i a l  flow s .  
The me c h ani sms i n  t h e  model c a u s e  o u t p u t t o  f a ll below full e mploym e nt when 
s t eady s t a t e  i nfla t ion i s  non ze r o .  
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P h i l l i ps c u r ve ,  e q u a t i on ( 3 . 8 ) .  A c oe f f i c i e n t  o f  tJ,J o f  be l ow 1 i n  t h i s  equ at i on 

can pe rmi t a l ong a n d  s h o r t r u n  t r a d e  o f f  be tween ou tput  and i n f l a t i on . If tJ,J 
= 1 ,  t h e n  F ( K )  i s  t h e  ' na t u r a l  r a t e ' o f  o u tp u t , t h e  on l y  l e v e l  cons i s t e n t  w i t h 

non-acc e l e r a t ing i n f l a t i on ( be a r ing i n  m i n d  t h a t  t h i s  mode l l ea v e s  out 

pr od u c t i v i t y  e f f e c t s ) .  P r i c e  e x pe c t a t ions i n  equa t i on ( 3 . 9 )  a r e  adapt i v e , the 

d e g r e e  o f  a d j u s tmen t  d e pe n d i ng o n  the coe f f i c i e n t  �. Smi th ' s  model  i n  equ i l i b r i um 

t h u s  det e r m i n e s  i n come a n d  t h e  i n t e r e st r a t e , g i ven s t oc k s , e x pec t a t i ons and 

po l i c y . Changes i n  s t oc k s  a n d  e x pe c t a t i ons a r e  d e t e rm i ne d  by the i r  own p a r t i a l 

a d j us tme n t  e q ua t i o ns , and s u c h  c h anges wi l l  f e e d  back  t o  i n come a n d  t h e  i n t e r e s t  

r a t e  u n t i l t h e  g r o w t h  o f  t h e  s t oc k s  i n  r ea l  t e rms i s  ze r o .  The s t eady st a t e  

so l u t i on s ,  i e  wh e n  a l l  s t oc k  c h anges a r e  z e r o ,  p r i ce e x pe c t a t i on s  a r e  c on s t a n t  

( th o u gh i n f l a t i on can b e  po s i t i ve ) and a s s um i n g  � � 1 ,  a r e  the n : 

Y = F ( K )  ( na t u r a l  r a te ) ( 3 . 1 0 )  

0 . 3Y = ( r + 0 . 0 5 ) K  ( des i r e d  capi  t a l ) ( 3 . 11 )  

G'  z: 0 . 2 5 Y  + TI ( m  + b )  ( b udg e t  ba l ance ) ( 3 . 1 2 )  

TI.[m - � ( m + b ) ) = 0 ( as s e t  c ompos i t i on ) ( 3 . 1 3 )  

0 . 0 1 4  + 0 . 0 0 0 6 9 5 / ( r + TI ) = m/W ( l ong r u n LM ) ( 3 . 14 ) 

3 . 6Y = m + b + K ( de s i r e d wea l t h )  ( 3 . 1 5 )  

( 3 . 1 0 )  s hows t h a t ,  i n  a 'na t u r a l  r a t e' wo r l d ,  s t e a d y  s t at e  o u t p u t  i s  supp l y  

d e t e rm i ne d  a n d  d e pe n ds o n  t h e  s i z e o f  t h e  c a p i t a l  s t o c k , ( 3 . 1 1 )  s h ows des i r e d  

c a p i t a l ,  ( 3 . 1 2 )  t h a t  t h e  g ov e r nment d e f i c i t
( l )  

mu s t  b e  l a r ge enough f o r  nomi n a l  

d e b t  t o  g r ow a s  f a s t  a s  p r i ce s , o r  a l t e r na t i v e l y  t h a t  gover nment s pe n d i ng mu s t  be 

f i n a nc e d  by tax r e venue and c a p i ta l ga i n s . ( 3 . 1 3 ) s hows t h a t  the s t ock a n d  f l ow 

c ompos i t i o n  o f  d e b t  m u s t  c o i n c i d e , u n l e s s  i n f l a t i on i s  z e r o .  ( 3 . 1 5 )  equa t e s  

a c t u a l  a n d  de s i r e d  wea l th i n  t e rms o f  t o t a l  i n come , wh i l e ( 3 . 1 4 )  i s  t h e  LM 

equa t i on cons i s t en t  w i t h  de s i r e d  we a l t h .  T h i s  s t e a d y  s t a t e  i s  i mp l a us i b l e  as 

c a p i t a l  a c c umu l a t i on and hence s a v i ng is z e r o .  A c o r r e spon d i ng s e t  o f  con d i t ions 

f or b a l a n c e d  g r ow t h  cou l d  b e  d e r i ve d  by wo r k i n g  w i t h  v a r i ab l e s  r e l a t i v e  t o  t h e  

c a p i ta l s t o c k , s o  t h a t  i n  equ i l i b r i um a l l  r ea l  qua n t i t i e s  g r ow a t  t h e  s ame r a t e  as 

c a p i t a l ,  or b y  a l l ow i n g  f o r  d e p r e c i a t i on o f  c a p i t a l , wh i c h  c ou l d  be set equa l to 

s a v i n g . 

S i mu l a t i ons c a r r i e d  o u t  by Sm i t h w i t h  t h i s  mod e l  s u g g e s t e d  t h a t  f i s c a l po l i c y  

e f f e c t s  o n  t h e  r ea l  economy a r e  po s i t i v e  a n d  s i z eab l e , a n d  t h a t  the gr e a t e r  t h e  

p r opo r t i on o f  b u d g e t  d e f i c i t s  t h a t  a r e  money f i n a n ce d ,  t h e  mor e  l i k e l y  t h e  s t eady 

s t a t e  is  t o  be s t a b l e .  Th i s  i s  bec a u s e  o u t p u t  depen ds on the capi t a l  s t oc k , t h e  

( 1 )  It s hou l d  be not e d  t h a t  gover nme nt expend i t u r e  i s  exogeno u s  i n  th i s  mode l . 
A mor e  p l a u s i b l e  f o r mu l a t io n  mi ght r e l at e  i t  p a r t i a l l y  t o  Y-F(K ) .  
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capit al st ock depends in t u r n  o n  t h e  in t e r est r at e ,  an d t h e  in ter est r ate has a 

st r onger t en d ency t o  f all when the bud get def icit is mo ney f inan c ed t h an f o r  bond 

f inanc e .  As i n  t he simple model abo v e ,  t h e mec hanism is t hat in o r der for 

suf f ic ien t t ax r evenue t o  be generat ed t o  c over a simulat ed o n c e- f o r - all inc r ease 

in gover nmen t ex pendit ur e ,  income an d hence pr o d uc t ive c apacity must be inc r eased, 

t he t r ansmissio n mec hanism h e r e  being t h e  f alling r eal int e r est r at e  and inc r eased 

in vest men t caused by inc r eases in t h e  mo ney st o c k .  

Th e To bin/Buit er model as ex t en d ed b y  Smit h ( h encef o r t h TBS )  int r o d uc es many of 

t he c r uc ial c o n c epts o f  st ock/flow mod elling , as outlined a bo v e .  I t  is , h o wever, 

only a two sec t o r  model ( pr iv at e  and g o ver nmen t ) .  I t  t hus leaves out t r ansac t i ons 

in volvin g asset s wit hin t he p r ivate sec t o r  and with t he o v e r seas sec t o r . 

Consequent ly ' inside wealt h '  c an n o t  af f ec t  ec o nomic d ec isio n s .  Neit h e r  d o es t he 

mo del analy se in det ail t he p r oblems o f  p r o d uc t iv it y  and employme n t . 

Disag g r egat io n  o f  t h e  p r ivat e sec t o r  would allow o ne t o  d isting uish equity ,  

privat e  bonds and insid e mo n ey .  Such disagg r eg a t io n  will be impo r t ant i f  

subsec t o r s  r espon d  asymmet r ic ally t o  changes in t heir s t o c ks o f  asset s  a n d  

liabilit ies , as expr essed , f o r  ex ample , in a p r ic e  dif f eren t ial betw een claims on 

exist ing c apital and new capit al . I nc lusio n o f  equit y would allow o ne t o  d ef ine 

'q' m o r e  pr ecisely t han �sing a pr o x y  as in equatio n (3.4). I n t r oduc t io n  o f  

equit y r equir es a modeller t o  t ake a view , int er alia , o f  t he deter minat io n  o f  

ac t ual and ex pec ted equity p r ices , t h e  r eal r at e  o f  r et u r n  o n  equit y, t he 

allocatio n  o f  unex pec t ed capit al gains o n  equit y ,  and also t o  ex t en d  t he f inanc ial 

sect o r . Th ese p r oblems hav e been discussed at leng th elsew h er e  ( see , f o r  

example , Tu r n o vsky ( 1 9 79 ) ) .  
( 1 )  

( 1 )  The main p r o blems disc ussed in Tur no vsky's analysis a r e  as f ollows. Ac t ual 
equit y pr ices in equilib r ium a r e  det er mined by t h e  c o n di t io n  o f  c apital 
mar ket equilib r ium t h at t h e  mar ket value o f  equit y equals t h e  d isc oun t ed 
value o f  expec ted f ut ur e  p r o fits t o  be d e r ived f r om t h e  c apit al st ock .  
However , t h e  pr o blem o f  modellin g  ex p�c t at io n s  o f  f ut ur e  p r o f it s  a r ises, and 
also the mar ket may ( due to mar ket imper f ec t io n s ,  habit s  and lags) deviate 
f r om such an equilib r ium . Expec t ed equit y p r ices d epend on t he e x pec t ed 
n at u r e  o f  some f ut u r e  c apital mar ket equilib r ium .  Thus ad d s  t he p r o ble�s 
o f  knowing t he quan t it y  o f  equit y' and o f  physic al c apit a l  in e x istence in 
t he f ut u r e  to t h ose of estimating a c t ual equi t y  p r ices. In each c ase t h e  
assumptio n  o f  per fect f o r esig h t  is t he simplest but is not r ealist ic . 
Alt e r n at ive expec tatio n al par adigm a r e  r at io n a l  o r  ad apt ive ex pec t at ions . 
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E x t ens i on o f  t he f i n a n c i al s e c t o r  t o  i ncl ude equ i t y  as a s u b s t i t u t e  f o r  money and 

b o n d s  s u g g e s t s u s e  o f  a po r t f ol i o  s y s t em ( see , f o r  e x ampl e , Tob i n  ( 1969 ) ) .  

m i g h t  be spec i f i ed a s  f oll ow s : 

H / P  E L ( Y , r
E
' r 

B 
- TI, - TI , w) ( 3 .16 ) 

B/P r  = J ( Y ,  r
E
' r

B 
- TI , - TI, w) ( 3 .17 ) 

( 3 .18 ) 

w = HI P + B/P r  + P
E 

E ( 3 .19 ) 

Th i s  

whe r e  r
E 

i s  t h e  r e al r a t e  o f  r e t u r n  o n  equ i ty ,  P
E 

i s  t he r e al p r i ce o f  equ i t y  

( t h e  nomi nal p r i c e  pe r s ha r e  d i v i ded b y  t h e  gene r al p r i ce l ev el ) ,  E i s  t he n umbe r 

o f  s h a r e s  o u t s t a n d i n g , Y i s  t he d i sposa bl e  i ncome o f  t h e  p r i va t e  s e ct o r , r i s  
B 

t h e  n om i n al r a t e  o f  r et u r n  o n  bo nds a nd o t h e r  v a r i a bl e s  a r e  a s  abov e .  The w e a l t h  

c o n s t r a i n t i mpos e s  r e s t r i c t i on s  on t h e  pa r t i al d e r i va t i ves o f  t he a s s e t  demand 

f u n c t i on s . The s u m  o f  t he c o e f f i c i e n t s  on weal t h  i n  ( 3 .16 - 3 .18 ) s h o ul d  be 

u n i t y ,  ( an y  i nc r ease in w e al t h  mu s t  be all oc a t ed to s ome a s s e t ) ,  wh il e  t he s um of 

the c o e f f i c i e n t s  on i nc ome a n d  r a t e s  o f  r et u r ns s h o ul d  sepa r a t el y  equal ze r o  ( an y  

i n c r e a s e  i n  dema nd f o r  a n  a s s e t  d u e  t o  c h a n g e s  i n  t h e se v a r i abl e s  m us t  be me t by a 

c ompe n s a t o r y  r e d u c t i o n  i n  demand f o r  o t h e r  a s s e t s ) .  
( 1 ) ( 2 )  

S i n c e  weal t h  h ol d e r s  

a r e  a s s ume d n o t  t o  s u f f e r  f r om i n fl a t i on ill u s i on , t he i nt e r e s t  r a t es mu s t  be 

d e f i ned a s  s h ow n  in r eal t e rms . Th i s  s t ru ct u r e  i s  gene r al a n d  c a n  be a ppl i ed t o  

o t h e r  f i na n c i al a s s e t s  ( fo r e i g n  a s se t s  e t c ) . Th r ee l i m i t a t i on s  o f  t he s t r u c t u r e  

a s  p r e s e n t ed s h o ul d  b e  n o te d .  F i r s t t he i n t e r e s t  r a t e s  a n d  r e t u r n s  o n  t h e  a s se t s  

a r e  a c t u all y e n d o g e n o u s  t o  t he e x t e n t  t ha t  t h e  s e c t o r  i s  a d om i n a n t  hol de r  o f  

t he s e  a s s e t s  a n d  n o t  e x o g e n o u s  t o  a s set demand a s  i mpl i ed i n  t h e  equ a t i ons . 

( 1 )  T h e s e  r e s t r i ct i on s  al so mean t h a t  onl y  t wo o f  t he equ a t i on 3 .16 - 3 .18 a r e  
i ndepende n t , w h il e  t h e  t h i rd d r ops o u t .  H oweve r, c a r e  i s  needed i n  
spec i f i c a t i on t o  a v o i d  impl a u s i bl e  c oe f f i c i e n t s  be i ng im posed o n  t h e  
i mpl i c i t  t h i r d e q u a t i o n , a s  emph a s i se d  by B r a i n a r d  a n d  Tobi n  ( 1968 ) . 

(2) Tot al f i na n c i al a s s e t  h ol d i n g s , W ,  a r e  neve r t hel ess r e spon s i ve t o  Y a n d  r i 
t h r ou g h  t he c on s ump t i o n  f u nc t i on and i t s  im pl i c a t i ons f o r  s a v i n g . 
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Sec ond l y  a l l oc a t i o n  o f  une x pec t e d c a p i t a l  g a i n s  o r  l os se s  i s  not i n c l ud e d  i n  t h e  

a d jus tme n t  p r oc es s . I n  a p o r t f o l i o  mode l a p l a u s i b l e  mec h a n i s m wou ld i mp l ! t h at 

i n  e a ch per i od s u ch ga i n s  a r e  par t l y  r e ta i ne d  i n  t h e  a s s e t  i n  w h i ch t h e y  a �i s� 

( d ue t o  i n e r t i a a n d  t h e i r  u n pl anned n a t u r e ) a n d  pa r t l y  d i s t r i b u t e d  a c r os s  ot h er 

a s s e t s  i n  a c c o r d ance w i th por t f o l i o eq u i l i b r i um .  Th i r d l y  a s  p r e s e n t e d  the s y s t e � 

does not a l l ow f o r  cons t r a i n t s  on a s s e t  h o l d i n gs , wh i c h  d u e  t o  f i n a n c i a l  

r eg u l a t i o n  a n d  t h e  i mpe r f e c t i o n  o f  capi t a l  m a r k e t s  may o f t e n  h a ve be �n 

impo r t an t .  

a l 1 9 8 0 ) ) .  

S u ch e f f e c t s  c an be b u i l t  i n  t o  some e x t e n t  ( S e e  B a c k u s , B r a i n a r d  e t  

A f u r t h e r  e x t e n s i o n t o  i n c l u de a f o r e i gn s e c t o r  wou l d  a l s o  r eq u i r e  c o n s i de r a t i o n 

o f  t h e  f or e i gn dema n d  f o r  mo ney a n d  bonds , a dec i s i o n  w h e t h e r  t o  c o mb i n e  f o r � i gn 

r e s e r ve s  w i t h t h e  money s upp l y ,  and t h e  mode l l i n g  o f  t h e  g o v e r nm e n t ' s  r e a c t i on s  t o  

change s i n  t h e  money s uppl y t h u s  de f i ne d  ( s t e r i l i s a t i o n  e t c ) .  

I n c l u s i on o f  mo r e  s e c t o r s  a n d  i n s t r um e n t s  t h us e n t a i l  m a n y  e x t e n s i o n s  t o  t h e  

s i mp l e  mode l des c r i be d  a bove . Some o f  t h e s e  a r e  e x p l o r e d  be l ow .  The f o l l o wi n g  

se c t i o n  b r i e f l y  a s se s s e s  s e v e r a l  ma jo r  ma c r oec onom i c  mode l s  o f  t h e  B r i t i s h  e c o n omy 

i n  t h e  l i gh t  of t h e  t h e o r y  d i s c u s s e d  a bove ; a mor e comp l e t e  an a l y s i s  of wh i c h c a n  

b e  f o u n d  i n  t h e  Appe n d i x .  
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4 S to ck - fl ow e f f e c t s  i n  ma c r oec onomi c model s  

T h e  a bo v e  s ec t i o n  h a s  hi g hli g h te d  p o t e n ti ally i mpo r t a n t  econom i c  p r oc e s ses wh i c h  

m i g h t  b e  i nc o r po r a t ed i n  ma c r oeconom i c  model s  o f  t he U K  ec onomy . I n  f a c t , 

a n al y s i s o f  t h e  mod el s  s hows t h a t  many a r e  not i ncl u ded and those t h a t  a r e  

" 1 d d f t  t "  t d d "  t t" " t t 
( 1 )  l nc u e a r e 0 e n  n o  l n  r o  uce l n  a sys ema lC o r  c o n S 1 S  e n  ma nne r .  The 

r e s ul t s  a r e summa ri sed i n  the t a bl e  o v e rl ea f , and di s c u s s e d  in mo r e  d e t ail i n  the 

Appe nd i x ,  p 9 6 .  A ce n t r al d e fi ci e n cy i s  t ha t  t h e  cap i t al s t ock i s  r a r el y  used as 

a li nk f r om i nv e s t me nt to p r o d u c t i o n ,  or  as a n  i t em in t h e  weal t h  por t f ol i o .  

La cki n g  a capi t al s t ock , i t  i s  d i f fi c ul t  ( unl ess a vi ntage a pp r oach i s  a d op te d )  t o  

u tili se t he concept o f  a p ro d uc ti o n  f u n c ti o n  whi ch i n  a n  i n t eg r a ted model wo ul d  

i n fl u e nc e  o u tp u t ,  d e t e rmi ne f ull empl oyme n t  o u t pu t ,  a n d  gi v e  a n  i ndi c a tion o f  

f a c t o r  p r o d uc ti vi ty .  E q u all y , t h e  val u e  o f  eq u i ty s ho ul d  be d e fi ne d  i n  r el at i o n  

t o  t h e  c ap i tal s t o ck a n d  t h e  m a r gi nal p r od u c ti vi ty o f  capi tal .  Si nce ne i th e r  t h e  

c ap i t al s t ock n o r  equ i t y  a r e  gene r ally i nt r o d u c e d  e x pli ci tly i n  mac r o  model s ,  

nei th e r  Tobi n ' s  - q - n o r  t h e  l a gged c a pi tal s t o ck (2) can be u se d  i n  i n ve s t me n t  

f u n c t i on s , no r c a n  pe r so n al a n d  c ompany s ec t o r  r e spons e s  t o  t h e  v al ue o f  t h e  

c ap i t al s t ock b e  d i s t i n g u i s hed . 

Be s i d e s  t h e  cap i t al / p r od u c t i o n  n ex u s , t h e r e  i s  f r e quentl y  a n  omi s si o n  o f  p o r t f olio 

adj u s tme n t  s y s t ems b a s e d  o n  d emands f o r  s t ock s  o f  fi nanci al a s se t s .  The se 

s y s t ems c oul d b e  u sed d i r e c tl y  to d e t e rmi ne i nt e re s t  r a t es and the e x change r a t e ,  

t o  h el p  t o  gi v e  a c o n s i st e n t  t r e a tme n t  o f  cap i t al g ai n s  a n d  l os se s  o n  fi nanc i al 

a s s e t s  i n  s ec t o r al i nc ome , a n d  t o  gi v e  a weal th s t ock u sa bl e  t o  i n fl uence 

be ha v i o u r  i n  s u ch e qu a ti on s  a s  t h e  c o n s ump t i o n  a n d  l a bou r s upply f u n c tions . 

Fi nall y ,  omi s si o n  o f  t h e  s t ock e f f ec t s  o n  money a n d  bonds a ri si ng f ro m  g ov e r nment 

d e f i c i t s , o pe r a t i n g  vi a s u c h  po r t f oli o demand s y s t ems , r e nde r s  i nc ompl e t e  a 

model ' s  a c c o u n t  o f  t h e  e f f e c t s  o f  f i s c al poli c y . F o r  e x ampl e ,  cha ngi ng p r i va t e  

a s s e t  s t ock s g e ne r a t e d  by b u d g e t  d e fi ci t s  mi g h t  be expected t o  f eed back t o  

a c t i vi t y ,  p ri ce s  a n d  i nt e r e s t  r a t e s . 

( 1 )  S ome e xampl e s  o f  c o ns i s t e n t  empi ri c al modelli ng o f  s t oc k - f l ow e f f e c t s  have 

bee n c a r ri e d  o u t  a b r oad . In p a r ti c ul a r ,  see the work o f  Masson e t  al 

( 1 9 8 0 ) ( 1 9 8 5 ) f o r  Canada , whi c h  may be c ompa r e d  wi t h  t h e  w o rk i n  
S e c t i on II I bel ow .  

(2) O f  c ou r se , t h e  c ap i t al s t ock i s  o f t en p r o xi e d  by appropri at e  l a g s  o f  
i n ve s tmen t .  
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1 6  

A STOCK - F LOW CONS I STENT M ACROMOD EL 
( SC H EM A ) OF THE UK ECONOMY 

I n t r od u c t i on 

S e c t i o n  I h a s  bot h s ug g e s t ed i mpo r t a n t  s t ock - f l ow e f f e c t s  t h a t  m a c r o e c onom i c  

t he o ry i mp l i e s  m a y  b e  c r uc i a l  t o  a n  u n d e r s t a n d i n g  o f  t h e  dynami c s  o f  a n  eco nomy , 

a n d  po i n t ed o u t  v a r i o u s  l ac un a e, i n  t h e  mode l l i ng o f  s t ock s a n d  f l ows i n  mos t  

ma c r o e c o n om i c  mod e l s  o f  t h e  B r i t i sh e c onomy . Th i s  sec t i o n  de s c r i be s  e s t i ma t i o n  

a n d  s i mu l a t i o n  o f  a sma l l  a nn u a l  mac r omode l  o f  the B r i t i s h  e c onomy i n  wh i ch t h e  

t he o r e t i ca l  e f f e c t s  de s c r i be d  i n  S e c t i o n  I a r e  a l l owe d f o r  - t o  t h e  e x t e n t  t h a t  

- ye s· c ou l d  b e  e n t e r e d  i n- al l  o f  t h e  c o l umns o f  t h e  t ab l e  o n  pag e  15. The 

s i g n i f i ca n c e  of t h e se e f f e c t s  i n  e s t i m a t i o n  g i ve a r e f l ec t io n  of t he i r  

i mpo r t an c e . The i r  ope r a t i on a l r e l ev a nce i s  a ls o  s hown by t h e  d i f f e r ence t hey 

mak e t o  t h e  mod e l s '  s imu l a t i o n  p r op e r t i e s , d i s cu s se d  b r i e fl y  i n  Sec t i o n  4 b ( i i )  

b e l ow .  The mode l i s  a g g r eg a t ed t o  f ou r  sec t o r s  - p u bl i c, ove r seas , c ompany a n d  

pe r son a l  s e ct o r s ,  w i t h  t h e  o v e r s ea s  s e c t o r  o n l y  v e r y  i n comp l e t el y  mode l l e d . I t  

s h ou l d  b e  emph a s i s e d  t h a t  t h e  mode l , a s  p r e se n t e d ,  h a s  s ome s ho r t c omi ngs . Use o f  

a n n u a l d a t a  me a n s  a s h o r t ag e  o f  de g r ee s  o f  f r eedom i n  e s t i m a t i o n , a nd h e n c e  

r e s t r i ct s  e qu a t i o ns t o  h a v i ng s i mp l e  dynami cs , a nd p r e se n t s  p r o bl ems i n  t h e  

i n t e r p r e t a t i o n  o f  asympt o t i c  d i a g no s t i c  s t a t i s t i c s  s u ch a s  t h e  La g r a ng e  M u l t i p l i e r  

t es t . Qu a r t e r l y d a t a  we r e  n o t  u s e d  ow i ng t o  r e so u r c e, t im e ,  a n d  d a t a  

c o n s t r a i n t s . A l so t h e  mode l u se s  s e v e r al r a t h e r  c r ude s t at i s t i ca l  s e r i e s  -

p a r t i cu l a r ly t ho s e  f o r  t h e  c ap i t a l  s t ock a n d  e s t ima t e s  o f  c a pa c i ty u t i l i s a t i o n  -

i s  - ec l e c t i c ·  bet we e n  n e oc l a s s i c a l  a n d  Keyne s i a n  pa r a d i gms i n  k ey e qu a t i on s  and 

ma rk e t s ,  and h a s  ma ny equ a t i o n s  wh i c h  c ou ld pe r haps be i mp r oved upon 

s t a t i s t i ca l l y .  The ba s i c  mod e l  does n o t  f ea t u r e  - mo ne t a r i s t - e f f e c t s  f r om t h e  

money s t ock t o  consume r s ' e x pe n d i t u r e a n d  t h e  l a bo u r  s u pp l y : e f f ec t s  h e r e  a r e  

c o n f i ned t o  t o t a l  wea l t h . Howeve r ,  a v a r i a n t  i s  pr e se n ted b e l ow ( pa g e  6 1 ) 

s h o w i ng t h e  e f f ec t s  o n  s i mu l a t i on p r ope r t i e s  o f  d i f f e r en t  w e a l t h  d e f i n i t i o ns i n  

t h e  c o n s u mp t i o n  f u n c t i o n .  
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2 Ou t l ine o f  t h e  mod e l  

Beca u s e  o f  t he h ig h  l e v e l  o f  a g g r e g a t ion t h e  mod e l  it s e l f ,  a s  it s name s u g g ests ,  

is mo r e  a n  o u t l i n e  o r  a p l a n  t h an a f u l l  d i sa g g r eg a t e d  s y s t e m .  Howe ve r , f u r t h�r 

s imp l if ic a t ion may be o f  u s e .f o r  s how ing t h e  p r o c e s s e s  in vo l ve d . T h e  ba s i c  

s t r u ct u r e is t ha t  o f  a dynam ic I S/LM mo de l ,  a s  d e s c r ibed a b o v e  ( p a g e s  7- 1 0 ) .  

Th e  mo d e l  bu il d s  up e x pen d i t u r e  f r om t h e  c ompone n t s  o f  demand - c o n s umpt ion , 

i n v e s t me n t , e t c  - in a f ami l a r  Keynes ia n  ma n n e r .  Howe ve r ,  i n v e s t me nt is 

c umu l a t e d  t o  g iv e  a capi t a l  s t o c k  - t he inv e s t me n t  f u n c t ion i t s e l f  be i ng b a s i c a l l y  

a neoc l a s s i ca l  f a c t o r  d emand e q u a t ion w it h  t h e  v a l u a t i o n  r a t io ( q )  a s  a k e y  

in depe n d e n t  v a r ia b l e .  Thi s capi t a l  s t o c k  is comb i ne d  w it h  t he l a b o u r  f o r c e  i n  a 

ma i n l y  i mposed p r o d u c t ion f u n c t ion t o  g ive a me a s u r e  o f  c apac i ty o u t p u t  w h ich 

depend s i n  the r ed u c e d  f o r m  on r e l a t ive pr ic e s . The d i f f e r en c e  between c a pa c i t y  

ou t p u t  and a c t u a l  o u t p u t  ( a s p r o x ie d  by a g g r e g a t e  e x pe n d it u r e ) t h e n  f ee d s  ba c k to 

t he k ey e xp e n d i t u r e  a n d  f a c t o r  d emand e q u a t io n s . T h e  c a p i t a l  s t o c k  i s  t h u s  g i �e n  

a c en t r a l  r o l e  i n  t h e  mo de l .  S t o c k s  o f  n e t  f inanc i a l  a s s e t s  h e l d  by t he n o n - ban k 

pr iv a t e  s e c t o r  ( NBPS ) a r e  d e r iv e d  f r om t he f l ows r e s u l t in g  f r om t he pu b l i c  s e c t o r  

bor r ow ing r eq u ir eme nt .a n d  t h e  ba l a nce o f  p a yme n t s  c u r r e n t  a c c ou n t , bot h  o f  w h i c h 

eme r g e  f r om t he - r e a l - s i de o f  t h e  mod e l , p l u s  r e v a l u a t io n s  o f  e x is t i ng s t o c k s  o f  

f i nanc i a l  a s s e t s .  

The r e  i s  a po r t f o l i o  mod e l  o f  a s s e t  dema n d  equ a t ions w h ic h  d e t e r m i n e s  t he 

p r opo r t i o n s  i n  w h ic h  t he a s s e t s  a r e  h e l d  b y  t h e  N BPS , t h e n  a f u r t h e r  s y s t e m f o � 

t h e  pe r sona l s e c t o r  d e t e r m i ne s  t h e  d i v is ion o f  t he se s t oc k s  b e t w e e n  pe r s o n s  a n d 

c ompa n i e s . A f u r t h e r  a s s e t , equ it y ,  i s  i n t r o d u c e d  i n  t h is p r oc e s s .  B e i n g  a n  

a s s e t  f o r  pe r so n s  and a l ia b il it y  f o r  c ompa n ie s , i t  does  n o t  f o r m  a pa r t  o f  t h e  

ne t wea l t h  o f  t h e  N BPS , b u t  it does f o r m  a c r u c ia l  pa r t  o f  pe r s on a l  s e c t o r  w e a l th 

and is a n  impo r t a n t  d e t e r m in a n t  o f  t he v a l u a t ion r a t io .  The s e c t o r a l  s t o c k s  o f  

f inanc i a l  wea l t h  t h e n  f e e d  in t o  demand e q u a t io n s  a n d  t h e  s up p l y  o f  l a bou r ,  both 

d i r e c t l y  a n d  v ia the  i n t e r e s t , p r o f i t  a n d  d i v id e n d s  compone n t s  of  pe r s o n a l a n d  

compa ny i n come s .  The mo d e l  a l s o h a s  a p r i c e ,  w a g e  a n d  e mp l oyme n t  s e c t o r. 

P r ic e s  a r e  i n f l u e n c e d  ma i n l y  by w a g e s  ( un it l a bo u r  c o s t s ) b u t  n o t  d i r e c t ly by t h e 

s t o c k  o f  mo ney ( se e  pp6 3 - 70 ) .  Wa g e s  a r e  in t u r n d e t e r m ined l a r g e l y  by t he r a t e 

o f  unempl oyme n t , wh ic h  h a s  t wo s e pa r a t e  c ompone n t s ,  s upp l y  and d emand f o r  

l a bou r .  L a bou r s up p l y  is i n f l u e n c e d  b y  r ea l  wa g e s  a n d  w ea l t h ,  w h i l e demand f o r  

l a bou r i s  d e t e rm ined b y  r e a l  w a g e s , f a c t o r  p r i ce s , capac i ty u t i l i s a t io n , t he 

cap it a l  s t o c k  and o u t pu t . T h e  p r ic e  l ev e l  i s  p r in c i pa l l y d e r iv e d  f r om t h i s  
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s ec t o r  v i a  u n i t  l a b o u r  cos t s , a n d  i s  i n  t u r n  the key i n f l ue n c e  o n  the e x ch a n g� 

r a t e  and he n c e  c ompe t i t i ve ness , t hough i n t e r e s t  r a t e s  a n d  por t f o l i o  b a l a n c e  

c o n s i d e r a t i on s  a r e  a l s o  i mpor ta n t . I nt er e s t  r a t e s  t h ems e l ve s  a r e  det e r m i ne d  

pa r t l y  b y  e x t e r na l  cons i de r a t i on s  ( th e  gover nment v a r i e s  i n t e r es t  r a t e s  t o  

s t a b i l i s e t h e  e x c h a n ge r a t e ) - a r e d uc e d  f or m  p o r t f o l i o  e f f e c t  - but Borne 
po r t f o l i o  e f f e c t s  a l s o  e n t e r  d i r ect l y .  

T h i s  o u t l i ne i s  s umma r i sed i n  t h e  d i a g r am b e l ow .  I t  s h ou l d  be em ph as i se d  t h a t  

t h i s  b y  n o  m e ans des c r ibe s  t h e  f u l l  s e t  o f  e f f e c t s  con t a i ne d  i n  the mode l .  

ar e d e s c r i bed i n  deta i l  i n  Se c t i on s  3 a n d  4 be l ow .  

, 
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3 The model  in mo r e  d e t ail 

It s ho u ld be n o t e d  a t  t he o u t s e t  t ha t  s e v e r al f e at u r e s  o f  t h e  model a r e  de r ived 

f r om e x is t ing modelling p r a c t ic e . In pa r t ic u la r , t he wa g e ,  p r ic e  and e x c h a n g e  

r a t e  eq u a t i on s  a r e  d e v elope d f r om t hose c u r r e n t ly u se d  i n  t he B a n k  o f  E ng la n d  

med i um t e r m  mod e l ,  and t he f a c t o r  demand equ a t io n s  a r e  d e r iv e d  f r om a KLEM 

p r od u c t i o n  f u n c t ion in a simila r way to t h os e  u se d  in t he CUBS mo d e l .  S u c �  

cla i ms a s  t h e r e  a r e  t o  no velt y r ela t e  t o  c h a n g e s  made t o  t he se specific a t ion s ,  t h e  

r e s t  o f  t h e  mo del,  a n d  t he w ay i n  which t h e  whole i s  a s s emble d .  

The f ollowing s e c t io n  desc r ibes t h e  main equ a t ions , t he i r  po sition in t h e 

s t r u ct u r e a n d  t he r ela t ions hips between t hem . R e f e r e n c e s  a r e  t o  t he lis t o f  

e q u a t ions s t a r t ing on page 7 1 . 

( a )  Compone n t s  of a g g r eg a t e  demand 

(i ) Co n s umption ( eq u a t ion A 8 ) 

The cons umption f u n c t ion is a n  a n n u a lised v e r sion o f  t h e  e q u a t ion p r op o s e d  b y  

Hend r y  a n d  V o n  U ng e r n  S t e r nb e r g  ( H US ) ( 1 9 8 0 ) , u sing v a r ia ble s a p p r o p r ia t e  t o  t h e  

aims a n d  le v e l  o f  a g g r e g a t ion o f  t he mode l .  T h e  e q u a t ion i s  t h u s  u s ed t o  

det e r mine a g g r eg a t e  cons umption , w h ile · w ea lt h  e f f e c t s ·  e n t e r  v ia t h e  r ea l  n e t  

wealt h o f  t he pe r sonal s e c t o r , n e t t in g  o f f  building s o c ie t y  deposits a g a i n s t 

mo r t g a ge s .  H e n c e  t his a g g r e g a t e  inc lu de s  mon e y , bo nd s ,  f o r eign a s se t s ,  e q u it y  

and t he n e t  r e s ide n t ia l  capit al s t oc k ,  le s s  b a n k  a d v a nce s . A s s e t s  h e ld via lif e 

a s s u r a nce a n d  pe n s ion f u n d s  a r e  inclu ded in t his a g g r e g a t e .  T h e  la g g e d  a s s e t  

s t oc k  is d e f la t e d b y  t h e  la g g e d  p r ic e  lev e l . A s  poin t e d  o u t  b y  P e s a r a n a n d  Eva n s  

( PE )  ( 1 9 8 4 ) ,  t his m a y  c a u s e  · dy namic mis specific a t io n s  w h e n  p r ic e s  a r e c h a ng i n g ,  

and c a n  c a u s e ove r p r e dic t ion of cons umption when p r ice s  a r e  r ising r a pidly" . 

Howe ve r ,  d e f la t ion by t he c u r r e n t  p r ic e  lev e l  may a ls o  c a u s e  p r o blem s . If a ll 

a s s e t s a r e  inde x ed a nd in f la t ion app r oa c h e s  in f init y ,  t he we alt h t e r m a pp r o a c he s 

ze r o ,  with n e g a tive e f f e c t s  on cons ump t io n . The a d o p t e d  s olu t io n  t o  t his p r o�le� 

has been t o  r ed e f ine t h e  inc ome t e rm a s  s u g ge s t ed by P a t t e r son ( 1 9 8 4 ) ,  a n d  a s  

shown in eq u a t io n  A 7  below . 

I n come in t h is model comp r ise s t h e  le v e l  o f  r e a l  pe r so n a l  dispo s a b le inc ome les s  t h e  

los s e s  d u e  t o  inf la t ion o n  t h e  s t oc k  o f  r ea l  n e t  liquid a s s e t s  a n d  plu s ( m i n u s )  t h e  

n e t  c apit a l  g a in s  o r  los s e s  o n  illiq u id f in a n c ia l  a s s e t s  s u c h  a s  g ilt s a n d  e q u i ties . 
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A w i d e r  r a n g e  o f  i n f l a t io n  a d j u s tme n t s  a r e  t hu s  made t h a n  i n  HUS ( 1 9 8 0 ) .  

Howev e r , u n l ik e  t h e  r e s u l t s  o f  PE ( 1 9 84 ) , s t rong e f f e c t s  f r om i l l i q u i d  a s se t 

r ev a l u a t i o ns o n  consump t i o n ,  w e r e  n o t  f ou nd . T h i s  i s  e c onomi c a l ly p l a u s i bl e ,  as 

mos t o f  t h e se a s s e t s  a r e  h e l d  by the r i c h  ( who wou l d  h a ve a l ow m a r g i n a l  

p r ope n s i ty t o  c o n s u me ) o r  i nd i r e c t ly v i a  l i fe a s s u r a n c e  a n d  pe ns i o n  f u n d s
( l )

. 

G r i d  s ea r ch ( t o m i n i m i se t h e  r e s i d u a l  s um o f  squ a r e s )  s u g g e s t ed t h a t  a 

c oe f f i c i e n t  o f  o n l y  0 . 0 6  w a s  a p p r op r i a t e f o r  the se g a i ns a n d  l o s se s .  I n f l a t i o n  

l o s s e s  a r e  e n t e r ed i n  t w o  t e r ms .  The f i r s t  t e r m i s  t h e  net p r opor t ionat e l os s  

d ue t o  i n f l a t i o n  (p) t imes t h e  l agged nom i n a l  a s s e t  s t ock , ( A ) , d e f l a t e d  b y  t h e  

c u r re n t  p r i c e  l ev e l  (p). H owev e r , a s :  

t h e n  e n t er i ng t h e  l a t t e r d e f i n i t i o n  e n s u r es t h e  p r o b l ems posed by v e r y  h i g h  r a t es 

o f  i n f l a t io n  no l o n g e r  oc c u r ,  w h i l e  s t i l l  t ak i n g  i nt o  a c c o u n t  t h e  c h a n ge i n  t h e  

p r i ce l e v e l  o v e r  t h e  c u r r en t  pe r i od . The second t e rm g iv e s  t h e  a pp r o x i ma t e  

l os se s  d u e  t o  i n f l a t io n  o n  t h e  nomi n a l  a s se t s  appropr i a te d  d u r i ng t h e  p e r iod - a n  

e f f ec t  om i t te d  f r om t h e  d e f i n i t i o n  a bov e .  Th i s  i s  d one u s i n g  t h e  f o r mu l a : 

i n  e a c h  c a se . 

The p r e f e r r ed v e r s i o n  o f  t h e  c onsump t i o n  f u nc t i o n  ( A8 )  h a s  t h e  e x pec t ed s i g n s  f o r 

de r i va t i ve ,  p r o po r t i o n a l  a n d  i nt e g r a l  con t r o l  t e rms . I t  h a s  a s h o r t  r u n  

ma r g i n a l  p r open s i t y  t o  c ons ume ( MPC ) o u t  o f  i n c ome o f  0.6,  a n d  a l ong r u n  MPC 

f r om the r e a l  a s s e t  s t ock of a r ou n d  0 . 2  cet p a r . The s t a t i s t i c a l  prope r t i e s  a r e  

f a i r ly s a t i s f a c t o r y . The c h o i c e  o f  v a r i ab l e s  c a n  o f  c ou r se b e  c r i t i c i s e d  i n  

v a r i ou s  w a y s . Ag g r eg a t i o n  o f  d u r a b l e s  w i t h  non d u r a b l e s  i gnor e s  ev i de n c e  t ha t  

th e i r  b e h a v i o u r  a n d  d e t e r m i n a n t s  a r e  r a th e r  d i f f e r en t  ( see M i zo n  a n d  H e n d r y  

( 1 9 8 0 ) ) a nd e l imi n a t e s  t h e  poss i b i l i ty o f  u s i n g  s t o ck s  o f  d u r a b l e s  a s  a c ompo ne n t  

o f  wea l t h ,  d e t e r m i n a n t  o f  e x pe n d i t u r e ,  and i n f l u e n c e  ( v i a  d e p r e c i a t i o n )  o n  i n c ome 

( se e  P a t t e r so n  ( 1 9 8 4 ) ) .  Seco nd l y ,  o t h e r  v a r i ab l e s  s u ch a s  h i r e  p u r c ha s e  

c o n t r o l s  a n d  r e a l i nt er e st r a t e s  ( t o s how i n t er t empo r a l  s u bs t i t u t e  a n d / o r  cost o f  

c r e d i t  e f f e c t s ) m i gh t  b e  f e l t  t o  b e  i mpor t an t . Howev e r , r e s u l ts t o  d at e  have 

s u g g e s t ed t h a t  t h e se d o  n o t  have s t r on g  e f f e c t s  in t h i s  f o r mu l at i on .  Thi r d l y ,  

t h e  b r ea d th o f  t h e  wea l th d e f i n i t i o n  m i g h t  b e  q u e s t ioned - o t h e r  s t u d i e s  have 

g e ne r a l ly u se d  the n a r r owe r ' ne t  l i q u i d  a s s e t s ' d ef i n i t i o n . Re s u l t s  p r esented 

be l ow ( pa g e  8 5 )  s u g g e s t  t ha t ,  a l t h o u g h  n a r r ow e r  d e f i n i t i o n s  a r e  accepted by the 

d a t a , the b r o a d e r  d e f i n i t i o n  i s  s u pe r i o r  in  t e rms of  goodne s s  o f  f i t .  

( 1 )  P E  d i d  not i n c l ude s u ch i nd i r e c t l y-hel d a s s e t s  i n  t he i r  de f i n i t i on s . 



2 1  

( i i )  s t oc k bu i l d i n g ( equ at i o n  A9 ) 

The b e h a v i o u r a l  equa t i on de t e r m i ne s  t h e  t ot a l  l e ve l o f  s t oc k ho l d i ng , w i t h  t h e  f l ow 

of s t o c k b u i l d i ng d e t e r m i ned a s  t h e  f i r s t  d i f f e r e n c e  o f  t h i s  s t oc k . The 

spec i f i c a t i on pos t u l a t es a l ong r u n  homogeneou s r e l a t i o n s h i p  b e t w e e n  the s t oc k  

l e ve l , dema n d  ( GD P ( E ) ) a n d  t h e  r ea l  i n t e r e s t  r a t e , mod i f i e d  i n  t h e  s h o r t  r u n by 

the r a t e  of g r ow t h  of demand , t h e  r a t e  of g r ow t h  of capa c i t y  u t i l i s a t i o n a n d  a 

l a r g e r  r e a l  i n t e r e s t  r a t e  ef f e c t . S t o c k s t h u s  bu i l d  u p  w h e n  t h e  e c o n omy g r o�s , 

when t h e  i n t e r e s t  r a t e  f a l l s  o r  when capa c i t y  u t i l i s a t i o n f a l l s ,  a l l  o f  wh i c h s e em 

r e a sona bl e .  Capa c i ty u t i l i s a t i o n  h a s  a ' t '  v a l u e  bel ow two , b u t , i n  g e ne r a l ,  t h e  

d i a gno s t i c s  s u g g e s t  t h a t  t h e  equ at i o n  f i t s  f a i r l y we l l .  

In t he s i mu l a t i on p r e se n t ed l a t e r  ( pa g e  4 8 ) ,  i t  i s  seen t ha t  s t oc k bu i l d i n g  i s  t , e  

ma i n  c a u s e  o f  c y c l i ca l  f l u c t ua t i on s  i n  t h i s  mode l . Th i s  i s  i n  l i ne w i t h  a c t u a l  

expe r i e nc e . The i nt e r e s t  r a t e  e f f e c t  a l so e ns u r e s  t ha t  i t  i s  a n  i mpo r t a n t  

t r a n s m i s s i o n  mech a n i sm f o r  f i na n c i a l  e f f e c t s .  The t e r m i n  t h e  g r o w t h  r a t e  o f  

capac i t y u t i l i s a t i o n ,  e ns u r e s  t h a t  s t oc k s  f u l f i l  a ' bu f f e r ' f u n c t i o n  w h e n  t he 

eco nomy c yc l e s  a b o u t  i t s  t r e nd pa t h .  

The r e s t  o f  t h e  s t oc k bu i l d i ng s e c t o r  d e t e rm i ne s  nom i na l  s t oc k bu i l d i ng a n d  s t ock  

app r e c i a t i o n  i n  a f a i r l y c o n ve n t i on a l  w a y . The r e  a r e  no s e c t o r a l  s t oc k bu i l d i n g  

equat i o ns i n  t h e  mode l : f o r  s i mp l i c i t y , i nv e n t o r i e s  a r e  a s s umed t o  be h e l d  a n d  

bu i l t  up 8 0 : 1 5 : 5 % b y  t h e  c ompa n y , pe r s o n a l  a n d  pu b l i c  s e ct o r s .  

( i i i )  P r i v a t e  g r o s s  f i x e d  i nv e s t me n t  ( eq u a t i on s  A l 4 a n d  A 1 5 )  

The f u n c t i o n  f o r  no n - r e s i de n t i a l  i n v e s t me n t  i s  a f a c t o r  dema n d  e q u a t i o n  d e r i v e d  

f r om a KLEM ( c a p i t a l , l a bo u r ,  e ne r g y ,  r aw ma t e r i al s )  p r od u c t i o n  f u n c t i o n  a s  

s ugge s te d  i n  N i c k e l l  a n d  An d r ews ( 1 9 8 2 )  a n d  Bee n s t o c k  e t  a l  ( 1 9 8 3 ) , s u b s t i t u t i n g 

out t h e  dema n d  e q u a t i o n s  f o r  ene r g y  and ma t e r i a l s  i nt o  t h e  p r o d u c t i o n  f u nc t i on 

a l geb r a .  Howe ve r ,  t h e  c o s t  o f  c a p i t a l  i s  r e p l a c e d  by t h e  v a l u a t i o n  r a t i o  o r  
W q w . In t h e o r y , - q - s ho u l d  enc ompa s s  a l l  t h e  n ec e s s a r y  i nf o r ma t i o n  o n  f a c t o r 

p r i ce s  a n d  q u a n t i t i e s ,  l e a v i ng o n l y  i t se l f  a nd t he l a g g e d  c a p i t a l  s t o c k  i n  t h e  

equ a t i o n .  Howeve r ,  e x pe r i me nt at i on s howed t h a t  f a c t o r  p r i ce s  d i d  n o t  i nf l u e n c e  

the s h a r e  p r i c e ,  b u t  d i d  h a v e  a n  i mpo r t a n t  i ndepe n de n t  i nf l ue n c e  o n  i n v e s t me n t  

when - q - i s  i n  t h e  e q u a t i o n , s o  t h ey r e ma i n .  Wag e s , wh i ch p r o x y  t h e  p r i c e o f  

l a bou r t ho u g h  e x c l u d i ng empl oy e r s ' N a t i on a l  Ins u r a n c e  a n d  pe n s i o n  c o n t r i bu t i o n s , 

w e r e  f o u n d  t o  be i ns i g n i f i ca n t  i n  t h e  i nv e s t me n t  f u nc t i o n .  
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' q '  i s  d e f i ne d  b r oad l y  a s  s u g g e s t e d  i n  Jenk inson ( 1 9 8 1 ) ,  a s  t h e  nomi n a l  s t ock o f  

' t  ( 1 )  d '  eq u l  y o u t s t a n  l n g  d i v i de d  by t h e  r e p l a c eme n t  cost  o f  the ne t 

no n - r e s i de n t i a l  capi t a l  s t o c k , t a k i n g  i n t o  a c c o u n t  i n ve s tme n t  a l l owances . As 

d e s c r i be d  be l ow ,  t h e  s h a r e pr i c e  b r i n gs i n t o  t h i s  v a r i ab l e  t h e  i n f l uence o f  

l '  ' d ' 
( 2 )  

, company l q U l  l t y , 1 n t e r e s t  r a t e s  a n d  capa c i t y  u t i l i s a t i o n , wh i le ' q '  i s  

obv i o u s l y  a l s o i n f l ue n ced by l ag ge d  i n ve s t me n t , i n v e s tme n t  a l l owan ce s , 

s t oc k b u i l d i n g a n d  i n f l a t i o n  ( wh i c h  r a i se s  t h e  r ep l a ceme n t  co s t  o f  the cap i t a l  

s t o c k ) .
( 3 ) 

' "  t h  ' l '  d q 1 S  us a p l v o t a  v a r 1 ab l e  in t h e  mo e l . I t  e n t e r s t h e  

eq u a t i o n  i n  l og f o r m  - t h u s  a s  i t  v a r i e s  about i ts eq u i l i b r i um v a l u e  o f  o n e ,  t h e  

l o g c h a n g e s  a b o u t  z e r o .  Th i s  was f e l t  t o  g i ve a mo r e  p l a u s i b l e  r esponse pa th 

than e n t e r i n g  the l i n e a r  v e r s ion in a l og equa t io n ,  a s  it  g i ve s a s t r o n g e r  e f f e c t  

o f  f a l l s i n  ' q '  on i n v e s tme n t  a n d  we a k e r  e f f ec t s  o f  r i ses t h an t h e  l i nea r case . 

Th i s  a s y mme t r y  i s  i n  l i ne w i t h the l i k e l y  p r e s s u r e s  o n  manageme n t  t o  a c t  i n  each 

case - it is  p r ob a b l y ea s i e r t o  pos tpone i n v e s tmen t  dec i s i on s  wh e n  bus i n e s s  i s  

good t h a n  t o  r e s i s t  the p r e ss u r e  t o  c u t  i n ve s t me n t  u n d e r  a dv e r s e  con d i t ions . 

The e q u a t i o n  a l so f e a t u r es t h e  l ag g e d  g r oss cap i t a l  s tock ( th u s  g i v i n g  i t  a 

' ca p i t a l  s t o c k  a d j u s tme n t '  bas i s ) ,  a t i me t r e nd ( g i v i ng t r e n d  g r ow th ) and a 

c o n s t a n t .  A l l v a r i ab l e s  a r e  e n t e r e d  w i t h  l a g s , wh i c h  c a n  be j us t i f i ed by 

r e f e r e n c e  to c o s ts o f  a d j u s tme n t , de l i v e r y  l a gs , p l a n n i n g  p e r i ods e t c . The pr i c e  

e l as t i c i t i e s s u g g e s t  t h a t  c ap i t a l  i s  a comp l ement t o  e ne r gy b u t  a subs t i t u te f o r  

r aw ma t e r i a l s ,  a s  appe a r s  b o r ne o u t  by the f a c t  t h a t  f u e l  c r i se s  h a ve been 

a cc ompa n i e d  by d e c l i n i n g  i n ve s tme n t , wh i le i n c r e a s e s  in g e ne r a l  r aw ma t e r i a l  

p r i c e s  h a ve l e d  t o  g r ea t e r  i n v e s tme n t  t o  i n c r ease e f f i c ie n c y  i n  use o f  

ma t e r i a l s .  These ma t e r i a l s  p r i c e s  a r e i n f l u e nced d i r ec t l y  by the e x ch an g e  r a t e  

( equ a t i on s  E l 4  a n d  E 1 S )  o n  the ass ump t ion tha t f ue l  a n d  r aw mat e r i a l s  a r e  

g e ne r a l l y e i t h e r  i mpo r ted o r  p r i c e d  i n  d o l l a r s ,  o r  b o t h . The e x c h an ge r a t e  i s  

t h u s  a n  i mpor t a n t  i n f l ue n c e  o n  i n ve s tme n t , w i th d e pr ec i a t ion l ea d i ng o n  b a l ance t o  

h i gh e r  i n ve s tme n t . The co e f f i c i e n t  o f  - 0 . 5 o n  t h e  l a g ge d  capi t a l  s tock s u gge s t s  

t h a t  a d j u s tme n t  oc c u r s  f a i r l y  r api d l y  t ow a r ds t h e  de s i r e d  l eve l o f  the s t o ck . 

The d i agn o s t i c s  s u gg e s t  t h a t  t h e  equa t i o n  g i v e s  a r easonab l e  d e s c r i pt i on o f  the 

da t a , though t h e  La g r a n g e  Mu l t i p l i e r test  e x c e e ds the c r i t i ca l  l eve l o f  6 .  The 

s i z e  of t h e  t i me t r en d  a l so s eem a l i t t l e  i mp l a u s i b l e .  The equ a t i on f o r  h ous i n g  

( 1 )  I t  h as been s u g g e s t ed t h a t  u se o f  s tock ma r k e t  d a t a  f o r  I q '  may be 
u n r e l i a bl e , a s  the v a r i a n c e  o f  s h a r e  p r i c e s  d oe s  not con f orm wi th the 

u n de r l y i n g  v o l a t i l i t y  o f  d i v i dends . H e n c e  s ha r e  p r i ces may be a b i ased 

p r o x y  f or f i rms ' u n d e r l y i n g  pr o f i ta b i l i ty .  Howe v e r , they w e r e  the be s t  
p r ox i e s  a va i l a b l e . 

( 2 ) S e e  a l so C h appe l l ,  C h e n g  a n d  R i ch a r ds ( 1 9 8 4 ) . 

( 3 )  S e e  Abe l ( 1 9 8 2 1  f o r  a d i s c u ss i on o f  ' q ' a nd t h e  i n t e r act i o n  o f  tax  po l i c y  

a n d  a c c e l e r a t e d  de pr ec i a t io n  d u e  t o  i n f l a t i o n . 
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i n ve s tme nt ( A 1 5 )  h a s  a fa i r ly con ve n t i onal - s upply s i de - spec i f i c a t io n , wh e r e b r  

the r e al s h o r t  r a te ( r e p r e s e nt i ng bu i ld e r s ' b o r row i ng c o s t s ) ,  t h e  la b o u r  

c o s t /pr i c e  r a t i o  ( s how i n g  o t h e r  co s t s  i n  r e la t i o n t o  a p r o x y  f o r  s e l l i n g  p r i c e s ) 

and the la g g e d  ca p i tal s t o c k  i n f luence i n ve s t me n t , i n  a par t i al a d j u s t me n t  

f r amewo r k .  All s i gn s  a r e  a s  m i g h t  be an t i c i pa t ed , a n d  a ll coe f f i c i e n t s  a r e  

s i gn i f i ca n t . The pow e r f u l  r e al i n t e r e s t  r a t e  e f f ec t  ma k e s  th i s  eq u a t i o n  a n  

impo r tant c o n d u i t  f o r  mo ne t a r y  poli c y . 

els ew h e r e  ( s ee Easton ( 1 9 8 5 ) ) .  

S u c h  an e f f e c t  h a s  been w i dely obse r v e d  

Tot a l  f i x e d  i n ve s tme nt i s  comple t e d  b y  p u bli c i n v e s tme n t , wh i c h  i s  e x o g e no u s . 

( i v )  Ca pi t a l  s t o c k  ( eq u a t i on s  Al7 -A 2 l ) 

The c ap i t a l s to c k  d a ta u s e d  i n  t h e  mod e l  a r e  cons i s t e n t  w i t h t h ose pu bli s h e d  i n  

the 1 9 8 3 - Blu e Book - ( CS O  1 9 8 3 ) . As de s c r i b e d  o n  pa g e  1 1 4 ( i b i d ) , t h e  i mp � t e d 

a s s e t  li v e s  we r e  s ho r tene d f o r  th a t  s e t  of d a t a , so a s  t o  be a g r e a t  dea l mor e i n  

li ne w i th the pe r c ept i o n s  o f  the u n d e r ta k i n g s  own i n g t h e  c a p i t a l .  W!1 i le 

r et a i n i n g  th e i r  we ll- k nown i mpe r f e c t i o ns ( s ee , f o r  e x ample , M a u r i c e  ( 1 9 6 8 ) ) ,  t h e  

d a t a  s h ou ld t h u s  be m o r e  r e a li s t i c  t h a n  h i th e r t o .  

I n  or de r  t o  s impli f y  t h e  mode l ,  t h e  r eal s t oc k s  h av e  b e e n  de f i ne d  b y  de fla t i n g  t h e  

c u r r e n t  pr i c e  s t ock s b y  t h e  appropr i a t e  ( f low ) i n v e s tme n t  d e f la t o r s . Use o f  

cons ta n t  p r i c e  n u mb e r s wo uld me a n  a p r oli f e r a t i on o f  de fla t o r s ,  a n d  pe r haps li t t le 

g a i n  i n  p r ec i s i o n , s i nc e  the c u r r e n t  pr i c e  n u mb e r s  a r e  u n d e r s t ood by the a u t h o r  t �  

be t h e  b a s i c  c a lc u la t i on s  f r om wh i c h t h e  cons t a n t  p r i c e  d a t a  a r e  mer e ly de r i v e d  b y  

e s t i ma t i o n . C u r r e n t  pr ice s t o c k s  a r e  de s i g n a t e d  by t h e  le t t e r  ' c ' i n  t h e  

eq u a t i on li s t i n g ,  cons t a n t  p r i c e  by ' K ' . 

Tu r n i n g  f r om the d a t a t o  the s pec i f i c a t i o n s , r e al g r os s  a n d  n e t  p r i v a t e , 

( r es i d e n t i al a n d  non r e s i de n t i al )  a n d  g r o s s  p u bli c , ( n on - r es i d e n t i a l )  c a p i t a l 

s t o c k s  a r e  d e t e rm i ne d  e ndogeno u s ly ,  all a t  r e plac eme n t  co s t . G r o s s  s t o ck s a r e  

u s e d  t h r o u g h out i n  a c t i v i t y  eq u a t i ons ( i n v e s tme n t , p r od u c t i on f u n c t i on ) ,  a s  i n  

pr i n C i ple , ass um i ng no d e t e r i or a t i o n  i n  the phys i cal p r od u c t i v i t y o f  t h e  c a p i t a l  

d d '  ' f  , ( 1 )  goo , they me as u r e  mor e clo s e ly the p r o  u c t i v e  c apaC i t y 0 t h e  c a p i t a l .  Net 

( 1 )  Th i s  i s  a s t ro n g  a s s ump t i o n , and i s  i n c o r r e c t  t o  t h e  e x t e n t  t h a t  capi t a l 
equ i pm e n t  d e t e r i o r a t e s  i n  phys i c a l  p r od u c t i v i t y o v e r  i t s s e r v i c e  li f e . 
H o w e v e r , t h e  v i ew w a s  ta k e n  that a n y  m a r k e d  d et e r i or a t i o n  w o u ld be met b y  
s c r app i n g ,  a n d  t h a t  t h e  a lte r na t i v e  a s s ump t i on o f  a con t i n u o u s  f a lli n g -o f f  
o f  pr od u c t i v i t y t ow a r ds zer o a t  li fe ' s  end w a s  c on s i d e r a bly mor e 
u n r ea li s t i c . To ' t h e  e x t e n t  t h a t  t h e  a s s u mp t i on i s  f a ls e , t h e  eq u a t i o n s  
w i ll o v e r s t a t e  the economy ' s  p r od u c t i v e po te n t i al a n d  u n d e r s tat e t h e  
i n c e n t i v e t o  i n v e s t ,  a t  lea s t  i n  so f a r  as t h e se depend on le v e ls r a t h e r  
tha n t r e n ds i n  g r o s s  c a p i t a l .  
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s t o c k s  a r e  u s e d  whe r e  a we a l t h  me a s u r e  i s  r equ i r e d , s i n c e  t hey mea s u r e  the pa r t  o f  

c ap i t a l  w h i c h  i s  l i ke l y  t o  b e  r ea l i s a b l e .  ( To c l a r i fy concepts , ' g r oss c ap i t a l ' 

meas u r e s t h e  s i ze o f  t he e x t a n t  c a p i t a l  s t o c k  net o f  s c r a pped a s se t s ,  wh i l e  the 

n e t  c ap i t a l  s t o c k  d e d u c t s  f r om t h i s  a n  a l l owance for dep r e c i a t i on d u e  t o  the age 

of a s s e t s  i n  r e l a t i o n  to t he i r  e x pe c t e d  l i ve s ) . I n  the mode l ,  a s  s hown on page 

7 3 ,  t h e  g r o s s  s t o c k s  a r e  e s t i m a t e d  u s i ng s i mpl e  equ a t i ons whe re by g ro s s  i nvestment 

i s  a d ded t o  the l ag g e d  capi t a l  s t o c k  l e ss a n  e s t ima t e  o f  s c r appi ng , a s  c apt u r ed by 

a c oe f f i c i e n t  on l ag g e d  c ap i t a l  of be l ow one . Es t i ma t e s  f o r  t h e  non- r e s i den t i a l  

c ap i t a l  s t o c k  s ug g e s t  a v e r a g e  a s s e t  l i ves o f  a r o u n d  5 0  yea r s ,  w h i ch i s  l ong 

c ompa r ed w i t h  o t h e r  c o u n t r i e s , t h o u g h  not i n  c ompa r i son w i t h  a s s umpt i ons made by 

g o v e r nme nt s t a t i s t i c i an s .  The p r i va t e  r e s i de n t i a l  s t o c k  l a s t s  l o ng e r ,  a s  m i gh t  

be e x pe c t ed , t h o u g h  t he l a g g e d  dependent va r i a b l e  o f  0 . 9 9 9  i s  pe r haps too h i g h .  

T h i s  me t hodo l og y  f o r  g r oss s t o c k s  i s  va l i d  i n  a s t ea d y  s t a t e ,  whe r e  i n ve stme n t  

oc c u r s  c on t i nu ou s l y  and smoot h l y ,  a n d  a s s e t s  a r e  c o r r e spond i ng l y  s c r a pped smoot h l y  

a f t e r  a s s e t  l i v e s  e x p i r e .  Obv i o u s l y  the h i st o r y  o f  i nv e s tmen t  has not been a 

s t e a d y  s t a t e ; c yc l e s , wa r s ,  e t c  h a v i ng i nt e r vened . T h i s methodol ogy w i l l  t h u s  

be s u b j ec t  t o  e r r o r . H oweve r ,  i t  was f e l t  t h a t  the a l t e rn a t i ve o f  d e t e rm i n i ng 

s c r app i ng e x p l i c i t ly by t r ac i ng t he h i s t o r y  o f  d i f f e r ent types o f  capi t a l  good , 

u s i ng h i st o r i c  i nv e s tment s e r i e s  and v a r i ou s  a s s e t  l i ves wou l d  be e x c e s s i v e l y  

c omp l e x . H en c e  smooth i mp l i e d r a t es o f  s c r app i ng we r e  u s e d  a s  a n  a pp r o x ima t i on 

and r e s i d u a 1 s  a d d e d  t o  a i d  t r a c k i ng o v e r  h i st o r i c  pe r io d s . 

The r e a l  n e t  s t oc k s  a r e  e s t ima t e d  a s  s i mpl e  p r opo r t i ons o f  the g ro s s  s t o c k  i n  each 

c a s e ,  t ho u g h  a t ime t r e n d  is  i nc l u de d  in  t h e  r e s i de n t i a l  s t o c k . The nom i n a l  net 

s t o c k s  a r e  t he s e  r e a l  s t o c k s  t i mes the appropr i a t e  p r i ce d e f 1 a t o r s .  Thus 

i mpo r t a n t  va l u a t i on e f f e c t s  o n  these v a r i a b l e s  d u r i ng i nf l a t i on a r y  pe r i od s  a r e  

c a p t u r e d . 

( v )  T r a d e  equ a t i ons ( eq u a t i on s  A 2 2 , A 2 3 )  

T h e  e x po r t  and i mpo r t  f u nc t i on s  embody bo t h  8 p r i c e 8  a n d  8 a c t i v i t y ·  e f f ec t s , 

t og e t h e r w i t h  c apa c i t y  u t i l i sa t i on .  O i l i s  omi t t e d  f rom t h e  e qu a t i on s  a n d  l e f t  

a s  e x ogenou s .  

I n  t h e  c a s e  o f  expo r t s  ( A 2 2 ) ,  t h e r e  i s  a l on g  r u n  u n i t  e l a s t i c i ty w i th wo r l d  t rade 

( OECD t r ad e  w e i g h t e d  i nd u s t r i a l  p r o d u c t i o n ) ,  mod i f ie d  by t h e  r a t i o  o f  s t e r l i ng 

e x po r t  p r i ce s  t o  t he s t e r l i ng e qu i va l en t  o f  UK t ra d e  we i g h t e d  c ompet i t o r s ' p r i c es ,  

i n  8 ef f e c t i ve 8  u n i t s
( l )  

r a t h e r  t h a n  d o l l a r s . Thi s c on s t r u c t  a l low s  e x change 

r a t e mode l l i ng t o  c on c e n t r a t e  o n  t h e  e f f e c t i ve a n d  not t h e  d o l l a r  rate a n d  shou l d ,  

( 1 )  T h a t  i s ,  u s i ng a n  i nd e x  f o r  f o r e i g n  p r i ce s  based on t h e  s t e r l i ng t r ade 
w e i gh t e d  e x cha nge r a t e  i nd e x . 
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i n  any c a s e , g i ve a more  se n s i t i ve p i ct u r e o f  the U K ' s  compe t i t i v e po s i t i on ,  

v i s - a - v i s  the w o r ld and not j u s t  the us . Sh o r t r u n  pr i c e  a n d  a c t i v i t y e f f e c t s  

a r e  a ls o  e n t e r e d  i n t o  the equ a t i on . The low e r  co e f f i c i e n t s  t h a n  those in t h e  

lo ng r u n a llow t h e  equ at i o n  t o  e x h i b i t  ' J  c u r v e ' e f f ec t s . The la g g e d  le v e l  o f  

capac i t y u t ili s a t i o n  h a s  a pos i t i ve c oe f f i c i e n t , s h ow i n g  t h a t ,  a s  u t i li s a t i o n  

g r owS , e x po r ts a r e  c h o k e d  o f f , b e i n g  s u c k ed b a c k  i n t o  t h e  h ome ma r k et . I t  m i gh t 

be felt t o  be i mpla u s i ble that s u ch an e f f e c t  s h ou ld oc c u r  i ndependen tly o f  pr i ce 

change s ,  t h ou g h  one m i g h t  a r g u e  t h a t  i t  wo uld o cc u r  i n  t h e  c a s e  o f  ' s a t i s f i c i n g ' 

f i r ms , wh o ,  w i th g r ow i n g ca pac i t y u t i li s a t io n ,  would ta k e  t h e  e a s i e r  op t i on o f  

s er v i n g  h ome mar k e t  buye r s ,  r a t h e r  t h an s ee k i n g  e xpo r t mar k e t s . Con v e r s e ly ,  when 

dema n d  i s  s la c k , t h e r e  would be mo r e  i nce n t i ve to t r y  to s e ll a b r oad , w h i le pr i c e s  

m i gh t  n o t  b e  c ut s o  as t o  pr otect  mar g i n s . 

t o  h a ve r e ason a ble s ta t i s t i ca l  proper t i e s .  

The e xpo r t f u n c t i on s e le c t e d  appe a r s  

The i mpor t f u n c t i on ( A 2 3 )  aga i n  f e a t u r e s  a lon g r un u n i t  e la s t i c i t y  b e t w e e n  

impor t s  a n d  ac t i v i ty - i n  t h i s  c as e ,  dome s t i c  a c t i v i t y a s  i n d i ca te d  b y  t o tal f i n a l 

e xpe n d i t u r e .  (1 ) As i n  t h e  e x po r t f u nct i on ,  t h e  r e s t r i c t i on o f  u n i t  elas t i c i t y  

was t e s t e d  and f o u n d  t o  b e  accepted b y  the d 3 t a . Th i s  e f f ec t  i s  mod i f i e d  by t � e  

r 3 t i o o f  s t e r li n g  i mpor t p r i c e s  to dome s t i c  pr i c e s , a n d  a t ime t r e n d ,  i n d i c a t i n g  a 

lo n g  r u n  g r ow th i n  i mpor t pe ne t r a t ion . I n  the s h o r t  r un ,  t h e r e  i s  a la r g e  

r e spon se o f  i mpo r t s to g r ow t h  i n  domes t i c  dema n d  - a s h o r t r u n elas t i c i t y  o f  

1 . B .  T h i s · ov e r s hoot i n g · i s  i n  l i n e  wi th o t h e r  s t u d i e s  o f  i mpor t s  a n d  pas t 

expe r i e nce . The c a pa c i t y  u t i li s a t i on t e r m  i n d i ca t e s  t h a t  i mpo r t s  a r e  s uc k e d  i n t o  

the U K  econo�y a s  f u ll capac i t y  i s  n e a r e d  - a g a i n  a c ommo n  f e a t u r e  o f  t h e  t r a d e  

cycle . S i m i la r  a r gumen t s  about the pla u s i b i li t y  o f  p u r e  volume r e s pon se s t o  

shor tages  a n d  e x c e s s  d emand m u s t  b e  accep t e d . The i mpo r t f u n c t i o n  f i t s b a d l y  

comp 3 r e d w i t h  t h e  e xpo r t f u nc t i o n , and t h e  LM s t a t i s t i c s h ows t h a t  some 

a u tocor r e l a t i o n  r em3 i n s . 

( v i ) Oth e r  eleme n t s  o f  dema nd 

The f a ct or co s t  ad j u s t me n t  ( F CA ) i s  t h e  d i f f e r e n c e  betwe e n  GD P a t  ma r k e t  p r i c e s  

and f a c t o r  c o s t , and c ompr i se s  the net valu e  o f  i n d i r ec t  t a x  a n d  s u b s i d y 

pa yme n t s . I t  w a s  e s t imated u s i n g we i g h t s  b a s e d  on t h e  le v e l  of s u ch t a x e s  a n d  

s u bs i d i e s  o n  g ov e r nme n t  c u r r e n t  e x pe n d i t u r e , f i xe d  i n ve s t me n t  a n d  e x p o r t s , t a ke n  

f r om t h e  B a n k  o f  Engla n d  s hor t t e r m  mod e l .  

( 1 ) Th i s  a gg r e ga t e  was u s ed i n s t e a d  o f  GD P a s  t h e  la t t e r  e x c lu d e s  t h e  e f f e c t 
o f  d emand f o r  i mpo r t s . 



T h e  c o e f f i c i e n t  on c o n s ump t i on was l e f t  t o  be e s t ima te d , and g a v e  a c oe f f i c i e n t  o f  

0 . 1 5 .  The F e A  d e f l a t o r  i s  d e f i ne d  t o  f o l l ow the p a t h  o f  the GD P d e f l at or , 

mod i f i e d  by changes i n  t h e  i n d i r ec t  t a x  r a t e . 

Ag g r eg a t ed dema n d  i s  g i ve n  by t h e  s umma t i o n  o f  t h e  compo n e n t s  d e s c r i bed above , i n  

a n o r ma l  Keyne s i an manne r .  

( i )  La b o u r  supp l y  ( eq u a t i o n s  8 1 , 8 2 ) 

Mod e l l i n g o f  t h e  l a bou r supp l y  p r oved a p a r t i c u l a r l y  d i f f i c u l t  e x e r c i se .  D a t a  

a va i l a b i l i t y e n f or ce d  t h e  u s e  o f  t h e  de f i n i t ion ' emp l oyme n t  p l u s  u nemp l oyme n t ' , 

wh i ch may d i v e r ge f r om those a c t u a l l y  i n  t h e  - l a bou r f o r c e - , f o r  e x amp l e , by a 

l a ck o f  be ne f i t  e n t i t l eme n t  pr e ve n t i n g  those see k i ng w o r k  f r om s i gn i ng on a s  

unemp l oy e d . The f o r mu l a t i o n  h ypo t h e s i se s  t h a t  ch anges w i t h i n  s ampl e  i n  t h e  

l a bo u r  f o r c e  p a r t i c i pa t i o n  r a t i o  a r e  c omposed o f  t w o  f a c t o rs . F i r s t l y ,  t h e r e  i s  

a demog r aph i c  s h i f t  i n f l u e n c ed by s o c i a l  f a c t o r s ,  i e  t h e  i n c r eas i n g  l abou r f o r ce 

p a r t i c i pa t i o n  o f  m a r r i e d  wome n ,  for  e v i dence on wh i ch ,  see Gr eenh a l g h  ( 1 9 8 0 ) ,  

J os h i ( 1 9 8 3 ) . T h i s  c h ange i s  p r o x i e d  b y  a c o n s t a n t  a n d  a t ime t r en d ,  as i t  i s  

a ss ume d not t o  be i n f l u e n c e d  by e conom i c  v a r i a b l e s  i de n t i f ie d  i n  the mode l .  

Secon d l y ,  d e v i a t i ons a bou t t h e  t r en d  a r e  i n f l u e n c ed by economi c v a r i ab l e s  -

pe r s o n a l  s e c t or r ea l  n e t  wea l th ( as i n  t h e  consump t ion f u n c t i on ) ,  pos t  t a x  r ea l  

wage s a n d  t h e  r a t e  o f  u nemp l oyment ( t h e  d i s co u r aged wo r k e r  e f f e c t ) .  The r eason 

f o r  t h i s  two s t age p r o c e s s ,  be s i de s  i t s econom i c  p l a u s i b i l i t y ,  i s  t ha t ,  i f  

e c o nomi c v a r i ab l e s  a r e  e n t e r ed a t  t h e  f i r s t  s tage , t h en t r ends i n  wea l th a n d  wages 

capt u r e  t h e  ' soc i a l '  t r e n d , g i v i ng i mp l a u s i b l y  l ar g e  e l a s t ic i t i e s .  Wa ge s and 

wea l th we r e  c h osen a s  v a r i a b l e s  a s  they i n d i c a t e  r es pec t i v e l y  i n come a v a i l ab l e  

a f t e r  e n t e r i n g  t he l a bo u r  f or c e , a n d  t h e  a s s e t s  w h i ch c o u l d  be d r awn down i f  a n  

i n d i v i d u a l  c h oo s e s  n o t  t o  j o i n  t h e  l ab o u r  f o r c e .  T h e  equa t i on (82) c o u l d  b e  

c r i t i c i se d  f or om i s s i o n  o f  no n - l a b o u r  i n c ome a n d  a l so because c e r t a i n  o t h e r  

t r an s f e r s a r e  n o t  i n c l u d e d  i n  wage s . Be ne f i t s  a r e  omi t te d  a s  t h e i r  e f f e c t  i s  

amb i g u ou s - many i n d i v i d ua l s not i n  t h e  l a b o u r  s upply a r e  e n t i t l e d  t o  

s upp l eme n t a r y  bene f i t , wh i ch i s  a t  b r oa d l y  t h e  s ame l e v e l  a s  u ne mp l oyme n t  bene f i t ,  

and many who a r e  s e e k i n g  w o r k  a r e  n o t  e n t i t l e d  t o  u nempl oyme n t  be ne f i t .  The r a t e  

o f  u nemp l oyme n t  eme r ge s  a s  an i mpo r t a n t  d e t e r m i n a n t  o f  t h e  l abou r s u pp l y ,  b u t  

ca u s e s  p r obl ems i n  s imu l a t i on s  a s  i t  i n d uc e s  c y c l i ng o f  t h e  l a b o u r  s upp l y  a n d  

unemp l oyme n t  r a t e . T h e  i mpo s i t i o n o f  t h e  f o u r  yea r a v e r a g i n g  cons t r a i n t  r e duces 

t h i s  p r ob l em ,  and may g i ve a p l a u s i b l e  p l ann i n g  p e r i o d  f o r  labou r s upp l y  

dec i s i o n s . T h e  o t h e r  d e t e r m i n a n t s  a r e  a l so s t i l l  s i gn i f i ca n t  a f t e r  se v e r a l  l a gs 

we r e  t a k e n .  T h e  b e h a v i o u r  o f  t h i s  eq u a t i o n  i n  s i mu l a t i ons i s  d i s c u s se d  f u r t h e r  

be l ow .  
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( i i ) La b o u r  demand ( equ a t i on s  83, 84) 

P r i v a t e  s e c t o r dema n d  f o r  l a bou r i s  de f i n e d  t o  i n c l ud e  t h e  s e l f  e mp l oyed a s  we l l  

as emp l oyees i n  empl oyme n t . Al t ho u gh ob j e c t i ona b l e  i n  s ome w a y s , a s  s e l f  

emp l oyme nt m i g h t  b e  s e e n  as a s u bs t i t u t e  f o r  e mp l oyme n t , i t  may be a r g u e d  i n  

favour  o f  t h i s  a g g r e g a t i o n  t h a t  demand f o r  s e l f  empl oyme n t  i s  l i k e l y  t o  d e pe n d  � �  

s i m i l a r  f a c t o r s t o  t h ose de t e r m i n i n g  e mp l oyme n t , i e  o u t p u t , co s t s , t h e  l e v e l  o f  

the capi t a l  s t o c k  e t c . La b o u r  demand i s  det e rm i ne d  by a f a c t o r  d em a n d  equ a : i o n  

der i v e d  s i m i l a r l y  t o  t h e  i n v e s tme n t  f u n c t i o n  ( 1 ) ,  w i t h  t h e  a dd i t i o n  o f  a t e r m i n  

ag g r e g a t e  demand . Th i s  t e rm w a s  added t o  g i ve a mor e p l a u s i b l e  r e sponse o f  t h e  

equ a t i on t o  i n c r ea s e d  demand i n  s i mu l a t i o n s . A l t h o u g h  i t  ma k e s  t h e  e q u a t i o n mo r e  

o f  a ' h yb r i d ' , i t  does not s i gn i f i ca n t l y  change the s i z e  o r  s i gn i f i c a n c e  o f  t h e  

othe r t e r ms . Demand w a s  e n t e r ed both d i r e c t l y  a n d  b y  u s i n g  i n s t r um e n t a l  

var i a b l e s  wh i ch w e r e , howe v e r , found not  t o  i m p r ove t h e  equ a t i o n . The e q u a � i o n 

s�ows l a bo u r  t o  b e  a comp l ement  f o r f u e l  a n d  r aw m a t e r i a l s . Capa c i t y  u t i l i s a t i on 

aga i n  e n t e r s ,  s u g ge s t i n g  t h a t  mo r e  l a bo u r  i s  d em a n ded whe n  c a pac i t y u t i l i s a t i o n  i s  

h i gh ,  t h o u g h  i n c l u s i on o f  t h i s  v a r i a b l e  may c a u s e  p r ob l ems o f  i n t e r a c t i on b e t w e e n  

l a bour  s up p l y  and dema n d . As w i th the i n ve s t me n t  f u n c t i o n , a l l  t h e  d e t e rm i n a n t s 

except demand a r e  l a g g e d ; t h i s  can be r a t i on a l i se d  b y  r e fe r en c e  t o  c o n t r a c t  

pe: i o ds and a d j u s tme n t  co s t s  i n  h i r i n g  and f i r i n g  l a b o u r . 

A s i gn i f i c a n t  n e g a t i v e  t ime t r e nd s h ow i n g p r od u c t i v i t y c h a n g e s  m i gh t  h a v e  b e e n  

ant i c i pa t e d  i n  t h i s  equ a t i o n ,  w i th a s i ze of -0 . 0 1 s im i l a r  t o  t h a t  i n  the 

produ c t i on f u n c t i o n , b u t  it  p r oved to  be i n s i gn i f i ca n t .  I n  g e n e r a l ,  t h e  e q u a t i o n 

i s  s omew h a t  u n s a t i s f a c t o r y  a n d  theor e t i ca l l y i n con s i s t e n t , b u t  i mp r oveme n t  d i d  n o t  

pr ove po s s i b l e  i n  t h e  t i me a v a i l ab l e . 

P u b l i c  s e c t o r  demand f o r l a bou r i s  det e r m i ne d  b y  g o v e r n me n t  e x p e n d i t u r e .  T h e  

eq ua l we i gh ts on c u r r e n t  a n d  i n v e s tme n t  e x pe n d i t u r e  may be ob j e c t i o n a b l e ,  a s  i n  

pr a ct i c e  n o n - r e s i de n t i a l p u b l i c  i n v e s tm e n t  has a l owe r l a bo u r  co n t e n t  t h an t h e  

othe r s .  How e v e r , a t t emp ts t o  e s t i m a t e  d i f f e r e n t  coe f f i c i e n ts p r oved u n s u c c e s s f J l . 

As noted a bove , u n e mp l oyment i s  l e f t  a s  t h e  d i f f e r e n c e  b e t w e e n  t h e  l a bo u r  s up? l y  

and t o t a l  demand f or l a b o u r . 

i n  ( d ) b e l ow .  

I t  i s  a c r u c i a l  det e rm i n a n t  o f  w a ge s ,  a s  d i s c u s s e �  

( 1 )  I n  t h eo r y ,  t h e  a pp r oa ch a d opted i mp l i es c r os s  e q u a t i o n  c o n s t r a i n t s  b e t w e e n  
t h e  l a b o u r  and c a p i t a l  d emand a n d  p r od u c t i o n  f un c t i o n s . T h e s e  w e r e  n o t  

t e s te d  o r  i m po s e d  i n  t h i s  e x e r c i s e .  
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( c )  Ou tpu t 

( i ) P r o d u c t i o n  f u n c t i o n  ( capa c i ty o u tpu t ) ( e qua t i o n  C 2 ) 

T h i s  equ a t i on i s  pa r t i c u l a r l y  i mpo r t an t  t o  the s t r u c t u r e  o f  t h e  mode l ,  as us i ng 

t he l e v e l  o f  f ac t o r  a v a i l a b i l i ty i t  de t e r m i ne s  t h e  pote n t i a l  l e v e l  o f  o u t p u t  a n d  

h e n c e  t h e  p r e s s u r e  o f  dema n d  i n  t h e  a c t i v i ty equat i o ns , g i v e n  t h e  e x i s t i ng l evel 

of a c t i v i t y .  I t  a l so u se s  t h e  wea k e s t  d at a  and i s  i t s e l f  i mpos e d , a n d  s ho u l d 

t h u s  be v i ewed a s  e x pl o r a t o r y  a nd h i g h l y  p r o v i s i o na l .  

The app r oa c h t o  t h e  p r obl em o f  c a p a c i ty has been t o  u se d a t a  f o r  w h o l e  economy 

capa c i t y  u t i l i s a t i on e s t i ma t e d  i ndepen d en t l y  by Knoe s t e r  a n d  Van S i nd e r e n  ( 1 9 8 3 ) ; 

t he n  t o  e st i m a t e  a p r od u c t io n  f u n c t i o n  u s i ng t h e  i mpl i e d  d at a  f o r  c apac i ty GDP . 

I n  s h o r t ,  t he i r  m e t hod d e r i ve s  a n  equ a t i o n  f o r  c h a n g e s  i n  p r o d uc t i ve capac i ty ,  

w i t h  i n ve s tme n t  a n d  e x t r a  hou r s  wo r ke d  a d d i ng t o  poten t ia l ,  w h i l e  d e p r e c i a t i on a n d  

s c r app i ng r ed uc e  i t .  The KVS d a t a  h a v e  been e x t e n s i ve l y  c r i t i c i se d  by Jenk i nson 

( 1 9 8 4 ) ,  i n  pa r t i c u l a r  f o r  l ow a s s e t  l i ve s  and a z e r o  e l as t i c i ty of capa c i ty o u tp u t  

' t h t t h wo r ke d .
( l )  W l  r e  spec 0 o u r s  

Howe v e r , f o r  c u r r e n t  p u r po s es , t he d a t a  a r e  conve n i en t  i n  t h a t  t h ey a r e  ba s e d  i n  

OECD e s t i m a te s ,  f o r  wh i ch a l o ng e r  t i me s e r i e s  i s  not a va i l a bl e ,  a n d , e x c ept f o r  

t h e  l a t e  1 9 7 0 s ,  t he y  have a b road l y  p l a u s i bl e  p a t h . F o r  d y n am i c  s i mu l a t i o n s , t h e  

m o d e l  w i l l ,  i n  any c a s e , f ol l ow t h e  p a t h  d e f i ne d  by t h e  e qu a t i o n . Expe r imen t s  

w e r e  a l so cond u c t ed w i t h d a t a  p r oposed b y  A r t u s  ( 1 9 7 8 ) , wh i ch may b e  mo r e  

p l a us i bl e .  Howe v e r , A r t u s ' d at a  o n l y  r e l at e  t o  m a nu f a ct u r i ng a n d  o n l y  g o  u p  t o  

1 9 7 7 , s o  t h ey w e r e  not a d op t e d . 

I n i t i a l  a t t emp t s  we r e  ma d e  t o  e s t i ma t e  f r e e l y  v a r i ou s  p r o d uc t i on f un c t i o n s , bu t 

d i f f i c u l t i e s  we r e  e n c o u n t e r ed - i n  p a r t ic u l a r , l a bo u r a n d  c a p i t a l  wou ld not both 

eme r ge w i t h a pos i t i ve s i g n ,  pe r haps owi ng to i de n t i f i c a t i o n  or c ol l i ne a r i ty 

p r obl ems . Been s t oc k  e t  a l  ( 1 9 8 3 )  managed t o  e s t i m a t e  f r e e l y  wi t h o u t  t h i s  

p r o bl e m ,  bu t i nc l ud e d  d emand v a r i abl e s  s u c h  a s  t h e  r e a l  money supply i n  t h e i r  

e qu a t io n ,  w h e r eas h e r e  t h e  i n t e n t i o n  was t o  h a v e  a p u r e  s u pp l y  s i de 

spec i f i c a t i o n .  The i nt e r me d i a t e so l u t i o n  chosen f o r  t h e  c u r r e n t  e qu a t i on wa s t o  

i mpo se c o e f f i c i e n t s  f o r  t h e  l a bo u r  f o r c e  and t h e  c a p i t a l  s to c k  e q u a l t o  the i r  

a pp r o x i ma t e  f a c t o r  s h a r e s  i n  t h e  i nc ome meas u r e  o f  GDP ( I )  - a p r o ce d u r e  s ug g e s t e d  

b y  K l e i n  ( 1 9 5 3 )  t ho u g h  c r i t i c i se d  by Wa l l i s  ( 1 9 7 9 ) a n d  othe r s  f o r  a s s umi ng and not 

( 1 )  A f u r t h e r  p r o bl e m  w i th the i nd e x  is  t h a t  it  is  d e r i ve d  f r om a c l ay - c l ay mo del 

so to be f u l l y c o ns i s t e n t  s u ch a mod e l  s h o u l d  be e s t i m a t e d  h e r e .  



t es t i ng cons t an t r e t u r n s t o  s c a l e  of a Co bb Dou g l as v a r i et y .  The i mpo s i t i o n o f  

a n  e l a s t i c i t y o f  s u b s t i t ut i on eq u a l  t o  o ne may a l s o  not be wa r r a n t ed . The r e s t  

o f  t h e  K LEM e q u a t i o n  w a s  e s t i ma t e d  - e n e r gy a n d  r a w  mat e r i a l  p r i c e s  ha v i ng t h e  

co r r e c t  s i g n ,  t h o u g h  t h e  f o r me r  wa s i ns i g n i f i c a n t , a n d  t h e  t i me t r e n d s u g g e s t i ng 

d i sembod i e d  t e ch n i ca l  p r o g r e s s  p r oc e e d s  a t  a r a t e  o f  1 . 0 % pa . 

The depe n d en t  v a r i a b l e  i n  t h e  equa t i o n  i s , a s  no t e d ,  c a pa c i ty GD P a s d e f i ne d  by 

GDP ( E ) d i v i de d  by c apa c i t y  u t i l i s a t i o n .  ( 1 )  Owne r -o c c u p i ed r e n t s ,  i e  r e t u r n s  o n  

t h e  r e s i de n t i a l  cap i t a l  s t o c k , a r e  e x c l uded . The l a bo u r  f o r c e  v a r i a b l e  i s  l a bo J r  

s uppl y ,  t h e  r a t i o na l e  f o r  t h i s  b e i ng t h a t  c a pa c i t y GDP s ho u l d  i mp l y  f u l l 

emp l oyme n t ,  w h e r e a s  u s e  o f  l a bo u r  d emand i n  a p r od uc t i on f u n c t i o n  d e f i n i n g 

capa c i t y w o u l d  i mp l y  t h a t  t he u nempl oy ed a r e  n o t  a p o t en t i a l  r e so u r ce .  C a pa c i t y 

u t i l i s a t i o n  t h u s  i s  d e f i ne d  t o  be be l ow u n i t y w h e n  t h e r e  i s  s pa r e  l a bou r c a pa c i t y  

as we l l  a s  u n u s e d  cap i t a l . Of c ou r se ,  t h i s  may l ea d  t o  some c ou n t e r  i n t u i t i ve 

r e s u l t s  - i f  s u f f i c i e n t  · d i s cou r a g ed w o r k e r s ·  r e -e n t e r  t h e  l a bo u r  f o r c e  w h e n  

emp l oyme n t  r i s e s  d u r i ng a r e c ov e r y ,  t h e n  capa c i ty u t i l i s a t i o n  m a y  f a l l  - bu t i t  

may be mo r e  t e n a b l e  t ha n  t h� a l t e r n a t i ve .  Ca p i t a l  i s  d e f i ne d  i n  t he p r od u c : i o n  

f u n c t i on a s  t h e  m i d-yea r s t oc k  o f  r e a l  g r o s s  non- r e s i de n t i a l  c a p i t a l .  

Owne r - occup i e d r e n t  mea n s  t ha t  t h e  r et u r n  f r om t he p r i va t e  r e s i de n t i a l  c a p i t a l  

s t ock i s  a l r e a d y  a l l ow e d  f o r , wh i l e t h e  r e t u r n  f r om p u b l i c  r e s i de n t i a l  c a p i t a l  -

counc i l  h o u s e  r e n t s  - i s  f e l t  t o  be s u f f i c i e n t l y  sma l l  t o  be i g no r e d .  The 

i nc l u s i o n  o f  the p r i va t e  a n d  publ i c  non- r e s i de n t i a l  s t oc k s  w i t h  equ a l  w e i g h t s  a s  

pa r t s  o f  e c o n om i c  capac i ty i mp l i e s  t ha t  t hey a r e  e q u a l l y p r od u c t i v e  - a v i ew t h a t  

m i g h t  be c h a l l e n g ed by c e r t a i n  ec onom i s t s .  

The e qu a t i o n  i mp l i e s  the f o l l ow i ng pa t h  f o r  c a pa c i t y  u t i l i s a t i o n ,  i e  a c t u a l  G� ? ( E )  

d i v i ded by t h e  e s t i ma t e  o f  capa c i ty GD P .  

1 9 6 5  8 9 . 0  ( 8 9 . 3 ) 1 9 7 0  8 6 . 6  ( 8 5 . 4 )  1 9 7 5  7 9 . 9  ( 8 3 . 6 )  1 9 7 9  7 8 . 0 ( 7 9 . 5 )  
1 9 6 6  8 7 . 6  ( 8 8 . 0 )  1 9 7 1  8 5 . 5  ( 8 4 . 7 )  1 9 7 6  8 3 . 1 ( 8 3 . 9 )  1 9 8 0  7 2 . 9 ( 7 2 . "1  ) 
1 9 6 7  8 7 . 1  ( 8 7 . 3 )  1 9 7 2  8 2 . 4 ( 8 4 . 1 )  1 9 7 7  8 3 . 1 ( 8 0 . 0 )  1 9 8 1  7 1 .  3 ( - ) 
1 9 6 8  8 9 . 4  ( 8 7 . 9 )  1 9 7 3  8 6 . 8  ( 8 8 . 7 )  1 9 7 8  8 0 . 1 ( 7 9 . 5 )  1 9 8 2 7 2 . 1  ( - ) 
1 9 6 9  8 7 . 8  ( 8 6 . 1  ) 1 9 7 4  8 5 . 6  ( 8 5 . 8 )  

The KVS numbe r s  w h i c h  w e r e  u se d  a s  a b a s i s  f o r  t h e  e s t i ma t i o n  a r e  s hown i n  

b r a c k e t s . I t  can be seen t h a t  t h e  e q u a t i o n  p i c k s  o u t  t h e  t r o u g h  o f  t h e  c u r r e n t  

- r e ce s s i o n  a s  1 9 8 1 , a n d  f e a t u r e s  h i g h e r  a n d  pe r haps mo r e  r ea l i s t i c n u mbe r s  f o r  

1 9 7 7 - 7 8 ,  t h o u g h  t h e  e s t i ma t e  f o r  1 9 7 3  i s  p e r haps r a t h e r  l ow .  

( 1 )  Thou g h  g r os s  o u t p u t  r a t he r  t h a n  v a l ue a d d e d  s ho u l d  i n  p r i nc i p l e  be t h e  

d epe n de n t  v a r i a �l e  i n  a K LEM f u n c t i o n .  
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( d )  Wa g e s  a n d  I n come f r om empl oyme n t  

( i )  P h i l 1 i ps C u r ve ( eq u a t ion 0 1 ) 

The P h i l l i ps Cur ve i n  the mo� e l  i s  s i m i l a r  t o  t h a t  u s e d  i n  the Bank o f  En g l a nd 

me d i um t e rm mode l ,  ex cept th a t  it  i n c or por a t e s  a po s t  tax t ar g e t  r ea l  wage ( 1 ) .  

I n  t h e  l on g  r un ,  pos t  t a x  r e a l  wages app r o a ch a l e v e l  s u ch th a t  l abour co s t  i s  a 

c o n s t a n t  pr opor t i on o f  GD P a t  f a c t or cost , s u b j ect t o  the r a te o f  u nemp l oyme nt ( i e  

l a bo u r  s u pp l y l e s s  l abou r dema n d ) ,  a n d  a pos i t i ve t i me t r end . I n  t h e  shor t r u n , 

n om i na l w a ge s c l o s e l y  f o l l ow m a r k e t  pr i c e s , p r o d uc t i v i t y  and r a t e s  o f  d i r ec t  t 3 X , 

t h ou g h  w a g e s  a r e  h omogene ous i n  p r i c e s  on l y  i n  the l on g  r u n ;  c e t e r i s  pa r i bus , 

i n f l a t i o n  i n i t i a l l y  c a u s e s  r ea l  w a g e s  t o  f a l l .  Th i s  equa t io n  imp l ies that wage 

b a r ga i n i n g  is  i n f l u e n c ed by,  i n t e r  a l i a ,  d i r ect a n d  i n d i r ec t  taxes a n d  emp l oyer s '  

con t r i b u t ion s .  Howe v e r , t h e  e f f e c t  o f  t a x e s , wh i ch en t e r  the l o n g  r u n  s o l u t ion 

v i a  t h e  l on g  r u n ta r get post  tax r ea l  wage , is  r e la t i ve l y s ma l l  compa r ed w i th t h a t  

o f  empl oy e r s ' c on t r i b u t ions , w h i ch e n t e r  v i a  t h e  l a bo u r  cos t  s h a r e  t e r m .  I n  

f a c t , t h e  r a t i o  i s  1 : 2 4 ,  s o ,  i n  t h e  l on g  r u n ,  wa ges a r e  ma i n l y  d emand 

de t e rm i ne d .  Ta x e s  a r e  how e v e r  more impor t a n t  t o  wage b ar ga i n ing i n  the s h o r t 

r u n .  The r e s t r ic t i on on t h e  compo ne n t s  o f  t h e  l on g  r un t a r get r e a l  wage was 

t e s t e d  a n d  found t o  be accepted by the d a ta ( F  = 2 . 9 compa r e d  wi th F ( 1 0 , 2 )  = 4 . 1 ) .  

The Ph i l l i ps C u r v e , t og e t h e r  � i t h  t h e  pr od u c t i on f u n c t i on a n d  l abour supp l y  and 

dema n d  f u n c t i o n s , e n s u r e s  tha t the l ab o u r  m a r k e t  has a t  l ea s t  a tendency tow a r ds 

eq � i l i b r i um ,  as u nemp l oyme n t  r ed u ces wa ge s ,  wh i c h  i n c r eases l abour dema n d  a n d  

con t r a c t s l a b o u r  s upply . The process i s  l i k e l y  t o  b e  e x t r eme l y  s l ow ,  howev er . 

The i mp l i ed n a t u r a l  r a t e  o f  u nemp l oymen t ,  a t  a l abou r cos t s ha r e o f  0 . 6  a n d  a post  

tax  r ea l  w a g e  of  a Ot 5 , 0 0 0  i s  a 1 / 2 % . Oth e r  n a t u r a l  r a t e s  ar i se f r om o th e r  

l e v e l s  o f  r e a l  w a g e s  a n d  co s t  s h ar e .  The dynam i c  mu l t ip l i e r  o n  p r i c e s  

( se e  Pa t t e r so n  a n d  Ry d i n g  ( 1 98 2 ) ,  C u r r i e ( 1 9 8 1 » i s  ( - 1 6 ) , a ss umi n g  the l a bo u r  

c o s t  s h a r e  i s  cons t a n t  i n  a cons t a n t  g r owth e q u i l i b r i um .  

T h e  d e pe n de n t  v a r i a b l e  i n  t h e  Ph i l l i ps c u r ve i s  th e a v e r a g e  wage o f  those i n  

emp l oyme n t . T h i s  g i v e s  some i mpr e c i s i on t o  t h e  me as u r e  o f  l a bo u r  i n come 

( i n c l u d i n g  se l f  empl oyme n t  a n d  f o r c e s ) ,  a n d a r e s i d u a l  i s  u s e d  to g i ve mor e 

c ompr ehe n s i v e  meas u r e s  o f  per son a l  a n d  c ompany i n come . ( 2 ) 
The a l t ernat i v e  o f  

u s i n g  ' a v e r age l abour  i n come ' i n  t h e  P h i l l i ps c u r ve w a s  a t t empted , b u t  t h e  

e s t ima t e  w a s  i n f e r i o r  t o  tha t r e por te d  h er e .  

( 1 )  S e e  He n r y  e t  a l  ( 1 9 7 6 ) . 

( 2 ) S i nce pr o f i t s  a r e  bas i c a l l y  GO P l e s s i n come f r om emp l oyme n t . 
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( i i ) Em pl oy e r s ' con t r i b u t i o n s  ( equat i o n s  0 3 ,  04 ) 

Emp l oyer s '  con t r i b u t i o n s  mu s t  be det e r m i n e d  i n  o r de r  th a t  co s t s  o f  h i r i n g  l a b o J r 

may b e  a c c u r a t e l y e s t ima t e d . . ( 1 )  
Na t l on a l  i n s u r ance r a t e s  a r e  e x og e n ou s ,  w h i l e 

·oth e r ·  co n t r i b u t i on s  g r ow a t  the s ame r a t e a s  the a g g r e g a t e  wage b i l l ,  s U G j e c t  t o  

a po s i t i v e i n f l ue n c e  o f  the r a t e  o f  u nemp l oyme n t . 

( e )  Pr i c e s  

( i )  Dome s t i c  P r i c e s  ( eq u a t i o ns E I - E 6 )  

T he l e v e l  o f  d i s a g g r ega t i on o f  t h e  mode l s t i l l  n e c e s s i t a t e s  d e t e r m i n a t i on o f  a s e t  

o f  pr i c e  de f l a t o r s , i n  o r d e r  t o  det e rm i ne nom i na l e x pe n d i t u r e s  a n d  h e n c e  a l l o w 

der i v a t i on o f  s ec t o r a l  net · . a cq u i s i t i on s  o f  f i n a n c i a l  a s se t s .  A l l t h e  e q u a t i ons 

are  b a s e d  o n  a s i m i l a r  s pec i f i ca t i o n ,  o f  w h i c h  the eq u a t ion f o r  co n s um e r  p r i c e s  

ma y b e  u s e d  a s  a n  e x amp l e .  

The f o r mu l a t i on i s  ' co s t  p l u s ' ,  wh e r e  pr i ce s  a r e  d e t e r m i n e d  i n  t h e  s h o r t  a n d  l on g  

r u n  by u n i t  l a bo u r  c o s ts ( U L C ) ,  impo r t  pr i ce s  ( PM )  and ( i n t h e  c a s e  o f  co n s umer  

pr i ce s ) · u n i t  i n d i r ec t  tax  co s t s · ( U I T C ) , and t h e  equ a t i o n s  a r e  i n  a n  ' e r r o r  

cor r e c t i o n ' f o r ma t . Th e r e  a r e  no · pr e ss u r e  o f  dem a n d · e f fe c t s  o n  cons ume r 

pr i c es . The r a t h e r  s h a r p c o n t r as t  i n  f o r mu l a t i on between t h e  p r i c e  a n d  wage 

equa t i ons may be  r a t i o n a l i sed by appea l ing t o  the g r e a t e r  impo r t a n c e  o f  ' s t o c k s ' 

of unemp l oy e d  wo r k e r s  i n  t h e  l a bou r m a r k e t , and t h e  i mpo r t a n c e  o f  c o u n t e r v a i l i n g  

p r e s s u r e  f r om t r a de s  u n i o n s  f o r t a r g e t  wage i n c r e a s e s . The d om i n a n t e f f e c t  i n  

the pr i c e  e q u a t i o n s  come s  f r om un i t  l ab o u r  co s ts ,  de f i n e d  a s  l ab o u r  i n c o me p l u s  

emp l oy e r s ' con t r i b u t i on s  d i v i de d  b y  r e a l  g r o s s  d ome s t i c p r od u c t , th o u gh impo r t  

pr i ce s  a l s o  h a v e  a s t r o ng i n f l ue n c e .  T h e  l on g  r u n so l u t i o n  o f  t h e  e q u a t i on i s ;  

I n  P C  = 0 . 3 9 I n  PM + 0 . 4 6 I n  U L C  + 0 . 1 5  U ITC + 0 . 54 

The equa t i o n  f i t s  t h e  d a t a  pa r t i c u l a r l y  we l l .  

The o t h e r  equa t i on s  a r e  i n  a s i mi l a r f o rmat , t h o u g h  i n d i r ec t  t a x e s  d o  n o t  

i n f l u e n c e  t h e  l e v e l  o f  t h e  d e f l a t or s .  I n  t h e  s t o c k b u i l d i n g  de f l a t o r  e q u a t i on ,  

capac i ty u t i l i s a t i o n  w a s  found t o  be c o r r ec t l y  s i gned a n d  f a i r l y s i gn i f i c a n t : 

t h i s w a s  n o t  t h e  c a s e  i n  t h e  o t h e r  equ a t i on s . Lo n g  r un e f fe c t s  o f  i mpo r t p r i c e s  

cou l d  not  b e  f o u n d  i n  the hou s i ng i n v e s tme n t  or  g o v e r nme n t  i n v e s t me n t  de f l a t o r 

e q u a t i on s , a n d , i n  t h e  g o v e r nme n t  c u r r en t  e x pe nd i t u r e  e q u a t i on ,  t h e  l on g  r un 

( 1 )  I n  f a c t , i t  i s  l i k e l y  t h a t  t h e  Go v e r nme n t  i n c r ea s e s  t h e se a t  t h e  s ame t i me 
as un em p l oyme n t  r i se s  to b a l ance the f u n d . 
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e f f e c t s  we r e  not we l l  d e t e r mi ne d . Al though a l l  t h e  eq ua t i ons p a s s  t h e  LM t es t , 

the l e ve l o f  e x p l an a t i o n  f o r  the pr i va t e  h o u s i ng i n ve s tme n t  d e f l a t or was r a t h e r  

l ow .  

Be s i de s  a s se s s i n g d i r ec t  e f fec t s  o f  c a pa c i t y  u t i l i s a t i on , t h e  equa t i ons we r e  a l so 

r e -e s t ima t e d  u s ing · ca pac i ty u n i t  l ab o u r  cos t s · ,  ie l a bo u r  co s ts d i v i de d  by 

capa c i t y  GD P ,  a v a r i an t  of · n o r ma l  cos t p r i c i n g · ( God l ey ,  No r dh au s  and C ou t t s  

( 1 9 7 8 ) ) .  Howe v e r , a l thou gh t h e or e t i ca l l y des i r a b l e  as i t  a l l ows f o r  t h e  

r e l a t i on s h i p  between wages a n d  t r e n d  p r o d u c t i v i t y ,  a n d  as i t  r emove s  t h e  

oc c a s iona l l y s p u r i ou s  cha n g e s  o f  p r i c e s  p r e d i c t e d  whe n a c t ua l GDP changes s h a r p l y , 

t h e  r e su l t  was a f a r  l e s s  good ' f i t '  f o r  a l l  t h e  equa t i ons . 

C u r r e n t  p r i c e  GD P and the de f l a t o r s  f o r  c u r r e n t  a n d  m a r k e t  p r i c e  GDP a r e  e a s i l y  

d e r i v e d  f r om t h e s e  d e f l a t o r s ,  a s  s h own i n  eq u a t i on s  E 7- 9 .  

( i i )  T r a d e  p r i c e s  ( eq u a t i o n s  El l ,  E 1 2 )  

The e xpor t a n d  i mpo r t p r i ce d e f l a t or s a r e  cons t r u ct e d  a s  s i mp l e  we i gh t e d  a ver ages 

o f  s t e r l i n g  compe t i t or s ' wh o l e s a l e  p r i c e s  an d the fact or cost GDP de f l at or . I n  

t h e  case o f  e x po r t  p r i ce s , t h e  we i gh t s  a r e  3 0 : 7 0 between f or e i gn a n d  dome s t i c  

p r i ce s ,  w h i l e ,  f or i mpor t p r i ce s ,  t h e  we i gh t s a r e 7 0 : 3 0 .  The se f i g u r e s  a r e  

b r oad l y  i n  l i ne w i t h t h o s e  f o u n d  b y  mo r e  s ys t ema t i c  r esea r ch e l sewh e r e ( s ee Bond 

( 1 9 8 1 ) ) .  Al thou gh not cons t r a i ne d  t o  s um e x a c t l y  t o  one , th e coe f f i c i e n t s co u l d  

e a s i l y  b e  ma de t o  d o  s o  w i t h  l i t t l e  v i o l e n c e  t o  t h e  d a ta . The se t r a de p r i c e s  and 

v o l ume s a l l o w  d e r i va t i o n  o f  the t r ade ba l ance a n d  c u r r e n t  accou n t ,  as de s c r i be d  

be low . 

( i i i )  E x c h ange r a t e ( eq u a t i o n  E l 3 )  

The e x c h a n g e  r a te eq u a t i on ,  wh i ch d e t e r m i ne s  t h e  t r ade we i g h t e d  i n d e x  r a th e r  th an 

the d o l l a r /s t er l i n g  r a t e , i s  bas i ca l ly a p u r ch a s i ng power p a r i t y  ( pp p )  f o r mu l a t ion 

a d a p t e d  f r om the Bank  o f  En g l a nd med i um t e r m  mod e l . The e q ua t i on s u g g e s t s  th at 

the e x change r a t e  is d e t e rm i ne d  b y  the s h or t i n t e r e s t  r a t e  i n  t h e  s h or t r u n ,  wh i l e 

i n  t h e  l on g  t e r m  i t  depe nds o n  comp e t i t i ve n e s s , p o r tf o l i o  b a l an c e  i n  t h e  ma r k et 

for net f or e i gn a s s e t s ,  and s t er l ing ' s  s ta t u s  a s  a pe t r o c ur r e n c y . For e i gn 

i n t e r e s t  r a te s  en t e r  i n  t h e  r ed u ce d  f o r m  a s  they a r e  t h e  ma i n  deter minan t o f  the 

s h o r t r a t e  ( eq u a t i o n  H I O ) . The eq u a t i o n  was e s t ima t e d  by ins tr ume n ta l  var i a b l e s  

( I V ) , u s i n g  l a gs o f  t h e  s ho r t r a t e  t o  det e r mi n e  t h e  i n s t r umen t , i n  o r der t o  a l low 

f o r  s im u l t a n e i t y between e x chan g e  r a t e s  a n d  i n t er e s t  r a t e s . The r e s u l t i n g  

e s t ima t e  w a s  a cons i de r a b l e  i mp r oveme n t  o v e r  t h e  non - I V  e s t imate , w i th a l l  

c o e f f i c i e n t s s i gn i f i ca n t  an d t h e  LM t e s t s  i n d i ca t i ng n o  r e s i d u a l  

a ut ocor r e l a t i on .  The eq ua t i on can , h owe v e r , b e  c r i t i c i s e d  i n  var i ou s  w a ys . Fo r 
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e xampl e ,  i t  i s  e s t i ma t e d  o v e r  a p e r i od i n c l u d i n g  r e g i me s  o f  f i xe d  a n d  f l oa t i n g  

exch a nge r a tes , i t  has a r a ther  l a r ge t i me t r e n d ,  w i t h  2 1 / 2% a n n u a l  dep r e c i a t l o n ,  

and o i l e x por ts a r e  used a s  a c r ude pr o x y  f o r  the s t a t e  o f  t h e  o i l m a r k e t a n d  

B r i t a i n ' s  k nown r e ser ves . Impo s i t i on o f  PP P i n  a s i n g l e  e q u a t i o n m i g h t  be f e l t  

l ess de s i r a b l e  t h a n  PPP be i n g  a s ys t em pr ope r t y ,  and many w o u l d  a r g u e  th a t  

r e l a t i v e  u n i t  l a bou r co s t s  a r e ,  i n  a n y  case , a bet t e r  d e t e r m i na n t  o f  

compe t i t i v e n e s s  ( f o r  a d i s c u s s ion , see Ho tson and Ga r d i n e r  ( 1 9 8 3 ) ) .  

( f )  Pu b l i c  S e c t o r  ( eq u at i ons Fl - F 9 )  

The p u b l i c  s ec t or o f  t h e  mod e l  i s  f a i r l y s i mp l e  and convent i o n a l ,  a n d ,  a s  s u c h , 

r equ i r e s  l i t t l e  c omme n t . A ba l ance has been a t t empt e d  bet wee n s i z e  and a 

r ea l i s t i c  numb e r  o f  g o v e r nme n t  ' l e v e r s '  t h a t  can be u s e d  i n  s i mu l a t i ons , wh i l e 

ma i n t a i n i n g  the accou n t i n g  i de n t i t i e s . Deb t  i n t er e s t , c u r r e n t  g r a n t s  a n d  the t a x  

' t a k e ' a r e  e n dogenous , wh i l e o t h e r  e l ements o f  i n come a n d  e x pe n d i t u r e  a r e  

exog e n ou s .  Debt i n t e r e s t  i s  s imp l y  de f i ne d  a s  a propor t io n  o f  the l o n g  i n t e r e s t  

r a t e  t i me s n o n -mone t a r y  d e b t  ou t s tan d i n g  t o  t h e  non-bank pr i v a t e  s e c t or . 

S u r p r i s i n g l y ,  the coe f f i c i e n t  e x c�e ds one - p e r h a ps d u e  t o  me as u r eme n t  e r r o r a n d  

i n t e r e s t  pa i d  b y  t h e  pu b l i c  s e c t o r  t o  o t h e r  se c t or s .  The e q u a t i on f o r  cu r r e n t  

grants  a s s ume s tha t t h e  u n empl oyme n t  be ne f i t  r a t e  i s  a n  a d e q u a t e  p r o x y  f o r  a l l  

ben e f i t s . He n c e , t h e r e  i s  t h e  bene f i t  r a t e  t i mes u nemp l oyme nt t o  s how t h e  amo u n t  

o f  bene f i t  pa i d  t o  t h e  wor k l e s s ,  wh i l e th e r e  i s  t h e  ben e f i t  r a t e  t i me s 5 5 , 0 0 0  ( t � e ·  

tot a l  popu l a t i o n ) l e s s t h e  popu l a t i o n  o f  wor k i n g  a g e  n o t  i n  f u l l  t ime e d u c a t i o n ,  

to s h ow g r a n t s  pa i d  t o  pe ns i o n e r s ,  s t u de n t s a n d  ch i l d b e ne f i t .  A s i gn i f i c a n t  

coe f f i c i e n t  o f  1 . 6  su gge s ts th at t h i s  i s  a r e a s o n a b l e  r eg r e s so r , t h o u g h  ob v i o u s l y  

some p e r s o n s  i n  t h i s a g g r e g a t e  r e ce i v e  mor e than the u n em p l oyme n t  b e n e f i t  r a t � . 

A t ime t r e n d  a n d  cons t a n t  he l p  t h e  t r a ck i n g  o f  t h i s  q uan t i t y .  An e q ua t i o n W 3 S 

a l s o  e s t i ma t e d  f o r  the r a t e  o f  unempl oyme n t  bene f i t , b u t  h omo ge ne i ty w i t h  pr i c e s 

was not a cc ep t e d  - a n  e l as t i c i t y  o f  0 . 8 be i n g  i mp l i e d i n s t e a d .  Wh i le i t  i s  q u i : e  

plaus i b l e  t h a t  g ov e r nme n ts h a ve s y s t ema t i ca l l y  r e d uced r ea l  be ne f i t  r a t e s  i n  t h e  

pas t decade , t h i s  d i d  not s eem an app r opr i a te a s s ump t i on i n  s i mu l a t i o n s , s o  an 

eq ua t i o n  w i t h  u n i t  e l a st i c i t y was pr o g r amme d f o r  use i n  s imu l a t i o n s . 

Publ i c  s ec t o r  r ec e i pts i n c l ude endogenous t a x  r ece i p t s , i n so f a r  a s  pe r so n a l a n d  

company i n come s a r e  mu l t i p l i e d  b y  the a c t ua l a v e r a g e  t a x  r a t e  i n  ea ch y e ar , 

impo sed as an e xoge nous v a r i ab l e , w i t h compa ny s e c t o r  t a x a b l e  i n come l a g g e d t o  

a l l ow f o r  the l ag between a c c r u a l  and pa yme n t  o f  t a x  b y  c ompan i e s . G i ve n 

pr ogr e ss i v e r a t e s , t h r e sh o l ds , e t c ,  u s e  o f  an ave r ag e  t a x  r a te wo u l d  n o t  b e  an 

adeq u a t e  a s s ump t i o n  f or l ar g e  chang e s  in i n come , but s ho u l d  be a d e q u a t e  f o r  

ma r g i na l c h an g e s . ( l )  The nom i na l  f a ct o r  cost  a d j u s tme n t  i s  a l so i n c l ud e d  i n  

( 1 )  Th e a l t e r na t i v e i s  a comp l ex d e r i v a t i on o f  a l l  t h e  t a x  ' ta k e s ' b a se d o n  a ct u a l  
ta x r a te s s u ch a s  i s  found i n  the I n l an d  Reve nu e ' s  t a x  mode l s . 
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- r ece i pt s · . S i nc e  t h i s  i s  a c t u a l l y i n d i r ec t  t a x e s  l e s s  s u bs i d i e s , - r ece i pt s ·  

h e r e  d i f f e r  s l i g h t l y  f r om t h e  mo r e  c onvent i ona l d e f i n i t i on .  Payment s a r e  a mended 

c o r r e spond i n g ly ,  s o  t h a t  s a v i ng i s  i n  l i n e  w i t h  n o rma l  u s ag e . Pu b l i c  s e c t o r  

i n ves tment i s  comp l e t e l y  e x og enou s , a s  a r e  c ap i t a l  t r an s f e r s . The se i t ems p l u s  

s a v i ng a l l ow d e r i va t i o n  o f  t h e  pu b l i c  s e ct o r  NAFA ( c hanges i n  ne t f i nanc i a l  assets  

o f  the  p u b l i c  s e c t o r ) .  The d i f f e r e n c e  ( POTH ) between t h i s  and t h e  n e t  add i t i on 

t o  pu b l i c  bor rowi ng PSBR has been a l so l e f t  exogenou s .  

( g )  Ba l a n c e  o f  Paym e n t s  ( eq u a t i ons G l , G 2 ) 

N e t  p r ope r t y  i n c ome f r om a b r o a d  i s  d e t e r m i ne d  endogeno u s ly by t he s t o c k  o f  n e t  

f o r e i gn a s s e t s  t i mes t h e  U S  b o n d  r a t e . A d ummy wh i c h  t a kes t h e  v a l ue ' 1 '  a f t e r  

t h e  a b o l i t i on o f  e x c hange con t r o l s  has a s i gn i f i cant neg a t i ve coe f f i c i e n t , 

s u g g e s t i ng t h a t  i nv e s t o r s  have s i nc e  t he n  i nv e s t e d  i n  l ow e r - y i e l d i ng a s se t s .  

T og e t h e r  w i t h  t r ade v o l umes and p r i ce s  a n d  t h e  e x ogenous r e s i d u a l  ( ne t  t r an s f e r s 

f r om a b r o a d ) ,  p r ope r ty i nc ome a l l ow s  d e r i va t i on o f  t h e  c u r r e n t  a c c o un t . 

( h ) Non B a n k  P r i va t e  Sec t o r  ( NBPS ) F i na nc i a l  Mod e l  

( i )  I n f l ows ( eq u a t i ons 85) 

The s e t  o f  ' r e a l ' equ a t i ons and i de n t i t i e s  des c r i be d  a bove d e t e r m i ne s  t h e  publ i c  

s e c t o r  bo r r ow i ng r e qu i r ement a n d  t h e  c u r r e n t  a c c o u n t  s u rp l u s , w h i ch a r e  sou r ces o f  

- ou t s i de - f i nan c i a l  we a l t h f o r  t h e  non-ba n k  p r i va t e  s e c to r . F o l l ow i ng t he u s a g e  

o f  t h e  B a n k  o f  E n g l and Sma l l  Mone t a ry Mod e l  ( se e , f o r  e xampl e ,  Cogh l a n  ( 1 9 7 9 ) ,  

J o hn s t on ( 1 9 8 2 » , t h e s e  f l ows a r e  u s e d  t o  d e f i ne t h e  i nc r e a s e  i n  n e t  f i n an c i a l  

wea l t h  o f  t he non bank  p r i v a t e  s e ct o r , a l ong w i t h  r e va l ua t ions a n d  a n  e x ogeno�s 

r e s i d u a l  ( i nc r e a s e  i n  non- depos i t  l i ab i l i t i e s , c ou n t e r pa r t s i de n t i ty r e s i du a l , 

f o r e i gn c u r re ncy c o u n t e r pa r t s r e s i d u a l ) .  The a l g e b r a  p r o vi ng t h i s  c o r r e spondence 

i s  we l l  k nown - s e e  t he r e f e r en c es f o r  a d e r i va t i on . A f u r t h e r  por t f o l i o  system 

f o r  t h e  pe r sona l s e c t o r ,  de s c r i be d  b e l o w ,  d i v i de s  t h e s e  a s s e t s  between the c ompa ny 

and pe r sona l s e c t o r s , and d e t e r m i ne s  pe r sona l s e c t o r  d emand for equ i ty .  

( i i )  Reva l u a t i on s  ( eq u a t i o n s  H I - H 4 ) 

The r ev a l u a t i on s  a r e  c a l c u l a t e d  i n  a f a i r l y  s t a nd a r d  manne r f o r  g i l t s  a s  t h e  s t o c k  

t i me s t he p r opo r t i on a t e  c ha n ge i n  the p r i ce ( pa g e  8 0 ) .  The coef f i c i e nt o f  0 . 7  

was i mpose d ,  a s  t h e  mean p r opo r t i o n  o f  non-monet a ry publ i c  s e c t o r  debt s u b j e c t  t o  

r e va l u a t i o n . E s t i ma t i on o f  t h e  e qu a t i o n  t h e n  s ugge s t e d  t h a t  t he p r o x y  f o r  

r e va l u a t i on s  b a s e d  on t h i s  s t o c k  t imes i t s  p r i ce wa r r a n t s  a c oe f f i c i e n t  o f  0 . 7 8 .  

Ne t f o r e i gn a s s e t s  a r e  mor e  c ompl e x , a s  t h e  v a l u e  o f  a s s e t s  de f i ne d  i n  f o r e i gn 
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cu r r enc y depe nds in pa r t  o n  the e x c h an g e  r a t e  and t h e  f o r e i gn i n t e r e s t  r a t e , b u t  

some o f  the a s s e t s  and l i a b i l i t i e s  a r e  de nom i n a t e d  i n  s t e r l i n g . The p e r h a ps 

u n s a t i s f a c t o r y s o l u t i on c h o s e n  was t o  a l l ow n e t  a s s e t s  t o  be a f f e c t ed by b o t n  t h e  

ex cha nge r a t e  a n d  the US bond r a t e , wh i l e  a pr opor t i o n  o f  n e t  a s se t s ,  pr ox 1 i n 9  t h e  

e x c e s s  o f  f o r e i gn c u r r e ncy g r oss a s s e t s  o v e r  f o r e i gn c u r r e nc y  g r o s s  l i a b i l i t i e s , 

once net a s s e t s  w e r e  r emoved ; w e r e  i n d e x e d  by the e x change r a t e  a l o n e . Lo s s e s  

due t o  r ev a l u a t i o ns o f  UK a n d  f o r e i g n  e q u i t i e s w i t h i n  g r o s s  q ua n t i t i e s  we r e  

ass ume d t o  c a n ce l .  The r eva l u a t ions o f  f or e i g n asse ts w e r e  t r a cked mu ch w o r s e  

th an r e v a l u a t i o ns o f  g i l t s  - a coe f f i c i e n t  o n  t h e  p r o x y  o f  0 . 3 3  be i n g  wa r r an t e d .  

The r e s i d ua l ' RE VR ' o n  r eva l u a t i on s  i s  the d i f f e r e n c e  b e t wee n t h e  i n c r e a s e  i n  t � e  

va l ue o f  f i n a n c i a l  wea l th a n d  th e f l ow s  t o  i t s compo ne n t s  p l u s  r e v a l u a t i on s  o f  

g i l t s a n d  n e t  f or e i gn a s s e t s . 

Reva l u a t i o ns o f  e q u i t y  a r e  a l so det e r m i n e d  i n  t h i s  s e c t i o n ,  t h o u g h  a s  e x p l a i n e d  

above they a r e  n o t  a net a s s e t  o f  the Na PS .  

s h ar e p r i c e s  t i me s t h e  s t ock o f  eq u i t y .  

( i i i )  Por t f o l i o s ys t em - i n t r od u c t i o �  

They a r e  de f i ne d  as t h e  i n c r e a s e  i n  

Given t h e  ' i n f l ows ' f r om t h e  PS B R , c u r r e n t  a ccou n t  a n d  r e v a l u a t i on s , t h e  n o n  b a n k  

pr i v a t e  s ec t or ( NB PS )  i s  a ss ume d t o  e x e r c i s e  cho i c e  ov e r  i ts p r o p o r t i o n a t e  

hol d i n g s o f  t h e  v a r i ous a s se t s , v i a  a p o r tf o l i o  sys tem o f  a s se t  dema n d  

equ a t i o n s . The s y s t em i s  not  a v e r y  soph i s t i ca te d  o n e  - n o  a l l owanc e i s  m a d e  f o �  

r a t i o n i n g  o f  c e r t a i n  a s s e t s / l i a b i l i t i e s  s u c h  a s  bank l e n d i n g ,  n o r  a r e  s ymme t r y ,  

ad d i n g  up , e t c  r e s t r i c t i o n s  impo se d o r  t e s t e d . Not a l l  t h e  a pr i or i  i n t e r e s t  

r a te e f f e c t s  c o u l d  b e  e s t a b l i s e d  a s  e i t h e r  s i gn i f i c a n t  o r  w i t h  t h e  r i g h t s i g n  i n  

a l l the eq u a t i o n . M o r e o v e r  the por t f o l i o  s y s t em i s  n o t  u s e d  d i r e c t l y  t o  

det e r m i n e  i n t er e s t  r a t e s  a n d  e x c h an ge r a t es , a s  i n  Kea t i n g  ( 1 9 8 4 ) , t h o u g h  

por t f o l i o  b a l a n c e  t e rms a r e  s i gn i f i ca n t  d e t e rm i n a n ts o f  e x ch a n ge r a t e s  a n d  l o n g  

i n t e r e s t  r a t e s . F i n a l l y ,  e x pe c ta t i ons i n  th i s  sys t em a r e  pu r e l y  a d a p t i v e , 

wh er e a s  a r gume n t s c o u l d  be made f o r  a f o r w a r d  l o ok i n g  a p p r oa ch . 

( i v )  Dema n d  f o r  money ( eq u a t i on H 6) 

T he po r t f o l i o  s ys t em u s e d  i s  h i e r a r ch i c a l  t o  t h e  e x t e n t  t h a t  t h e  d e ma n d  f o r  mone! 

depe n ds o n  i n c ome , wea l t h and i n t e r e s t  r a t e s , wh i l e d eman d  for the o th e r  a s s e t s  

depe nds o n l y  o n  wea l th a n d  i n t e r e s t  r a t e s . A l so , t h e  dema n d  f o r mon ey i s  

det e rm i ned i n  r ea l  t e r ms ,  w h i l e  the o th e r s  a r e  nomi n a l .  One c a n  j u s t i f y  th i s  

s t r u c t u r e b y  r e fe r en c e  t o  t h e  r o l e  o f  mo ney a s  a me a n s  o f  pa yme n t , a s  a r e s u l t  o f  

wh i ch d emand f o r  mo ney i s  c l o se l y  r e l a t e d  t o  r ea l  e x pe n d i t ur e ,  a n d  h e n c e  the r e a l  

s i ze o f  mo ney b a l a n c es i s  a k ey dec i s i o n v a r i ab l e . B y  c on t r a s t , o t h e r  p u b l i c  

sec t o r  debt , f o r e i gn a s se t s  a n d  ba n k  l o ans a r e  o n l y r e l evan t i n  t e r m s  o f  t h e  
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o pt i ma l a l l oc a t i o n  o f  t h e  n e t  wea l t h  po r t f o l i o .  A s im i l a r  a r g ume nt i s  dep l oyed 

i n  John s t on ( 1 9 8 2 ) . The money demand equa t i on i n  t he c u r r e n t  mod e l  i s  a s  shown 

o n  p a g e  8 1 . I t  i s  i n  ' e r r o r  c o r r e c t i on '  f o rm . I n  t h e  sho r t  r u n , i t  r e l a t e s  t he 

r ea l  demand f o r  E M 3  t o  r e a l  d i sposa b l e  G D P  a nd i nf l ows t o  r e a l  n e t  wea l t h ,  wh i l e  

i n  t he l on g  r u n  i nt e r e s t  r a t e s a r e  a l so i mpo r t a n t  ( a  sepa r a t e  s ho r t  r u n  e f f e c t  

c o u l d  not  b e  e st i m a t e d ) .  T h e r e  i s  a l ong r u n  u n i t  e l as t i c i ty be tween the money 

a n d  wea l t h  s t oc k s , wh i c h w a s  t e s t e d  and a c cepted . S i m i l a r  u n i t  e l a s t i c i t i e s  

f e a t u r e i n  t h e  o t h e r  equa t i ons . T he u nde r l y i ng ass ump t i o n  i s  t h a t , i f  r e l a t i v e 

r e t u r n s  on a s se t s  a r e  cons t an t , a g en t s  w i l l  d e s i r e  c o n s t a n t  equ i l i b r i um s h a r e s  o f  

each a s s e t  i n  t he p o r t f o l i o ,  a s  l o n g  a s  r e l a t i ve r i s k i ne s s  ( ass umed he r e  con s t a n t ) 

does not c h an g e . The l on g  r u n  r e a l  i nc ome e l as t i c i ty i s  j u s t  ove r 2 ,  wh i c h m i g h t  

b e  f e l t  t o  b e  r a t h e r  h i g h ,  wh i l e  t he s h o r t  r un e l a s t i c i ty i s  1 . 5 .  The s h o r t  r a t e  

h a s  a pos i t i ve i n f l ue n c e  on dema nd f o r  money , wh i l e t he l on g  r a t e  h a s  a nega t i ve 

e f f ec t . One can a r g u e  t ha t  t h i s  i s  a p l a u s i bl e  r e s u l t ,  s i nc e  EM 3 i nc l u de s  t ime 

depos i t s ,  wh i ch y i e l d  t he s ho r t  r a t e . An i n c r ea s e  i n  s ho r t  r a t e s  t hu s  l e a d s  t he 

non ban k p r i va t e  s e c t o r  t o  s h i f t  f i n a nc i a l  a s s e t s  f r om o t h e r a s s e t s  ( and s i gh t  

depo s i t s )  t o  t i me depos i t s  w h i c h a r e  w i t h i n  M 3 . The e f f e c t  o f  a g e ne r a l  i nc r ease 

in i nt e r e s t  r a t e s  is to i nc r ea s e  demand for money . T h i s  i s  per haps a l e s s  

p l a u s i b l e  r e s u l t ,  and . t h e  c oe f f i c i en t s  on i nt e r e s t  r a t e s  a r e  s o  c l ose t h a t  they 

c ou l d  e a s i l y be c o n s t r a i ne d  t o  be equa l .  The e qu a t i on f ea t u r e s  a ' eec ' dummy 

cove r i ng 1 9 7 2 - 4 ,  as t he conve n t i on a l  v a r i ab l e s  we r e  u nabl e t o  e x pl a i n  t h e  

beha v i o u r  o f  money ove r t h i s  pe r i o d .  

The d i a g n o s t i c  s t a t i s t i c s  f o r  t h i s  equa t i o� s ug ge s t  t h a t  i t  f i t s  we l l  - a l l  ' t '  

s t a t i s t i cs e x c e e d  2 a n d  t h e r e  appe a r s  t o  be no a u t oc o r r e l a t i o n .  

( v )  Dema n d  f o r g i l t s a n d  o t h e r  n a t i on a l  debt ( eq u a t i on H 7 ) 

The o t h e r  f i na n c i a l  a s s e t  d emand e qu a t i ons f ea t u re a c ommon ' e r r o r  cor r e c t i on ' 

s t r u c t u r e , w i t h  a sho r t  r u n  non- homogeneous r e l a t i on s h i p  w i th t he ' i n f l ow ' t o  net 

w ea l t h ( i n c l u d i n g  r e va 1 ua t i o n s ) a n d  a n  i mposed l o ng r un propo r t i on a l i ty w i th net  

wea l t h , mo d i f i e d  by the l ev e l  of  i nt e r e s t  r a t e s . I n  t he case o f  o t he r publ i c  

s e c t o r  de b t , t h e  c oe f f i c i e nt on t he i nc r e a s e  i n  wea l th i s  1 . 1 6 ,  pe r h aps i nd i c a t i n g 

s ho r t  r u n  i ne r t i a o v e r  t h e  d i s pe r s i on o f  g a i n s / l o s s e s  f r om reva1 ua t i on s  o f  g i l t s  

t h r o u g h  t h e  r e s t  o f  t h e  p o r t f ol i o .  The i nt er es t  r a te s  ha v e  the c o r r ect s i g n ,  but 

a r e  n o t  s i g n i f i ca n t  at t he 9 5 %  l ev e l . The d i agno s t i c s  s u g g e s t  that the e qu a t i on 

p i c k s  u p  t h e  t r a c k  o f  t he d a t a  r easona b l y ,  pa r t i cu l a r l y  g i ve n  the het e r ogene i ty o f  

o t h e r  n a t i ona l d e b t  wh i c h , a l t ho u g h  ma i n l y  g i 1 t s , i n c l ud e s  n a t i o n a l  s a v i ng , 

t r e a s u r y  b i l l s ,  e t c .  



37 

( v i ) Dema nd f o r  net f o r e i g n  a s s e t s  ( eq u a t i o n H S ) 

Net f o r e i gn a s s e t s ,  l i k e ' ot he r  publ i c  sec t o r d e bt ' , i s  a v e r y  he t e r o g e ne o u s  i t e m ,  

compr i s i ng r e s i de n t s ' demand f o r  g r oss f o r e i g n  a s s e t s  l e ss f o r e i g ne r s ' d e ma n d  f o r  

r e s i de n t s ' l i a b i l i t i e s , g r o u p i ng t og e t h e r  v e r y  d i f f e r e n t  k i n d s  o f  a s s e t , i n c l �d ' ng 

d i r e c t  a nd po r t f o l i o  i n v e s t me n t s . I n  t h e  l i g h t  of t h i s ,  t h e  pe r f o rma n c e  o f  the 

spec i f i c a t i o n  s eems a d eq u a t e ,  a s  a l l  the c oe f f i c i e n t s  e x c e p t  f o r  t h a t  on t h e  

i nc r ease o f  wea l th a r e  s i g n i f i ca n t , and i nt e r e s t  r a te s  h a v e  t h e  c o r r e c t  s i g n .  

( v i i ) Dema nd f o r  bank  l oans ( eq u a t i o n  H 9 )  

I n  norma l p o r t f o l i o  manne r ,  a n  equ a t i o n i s  omi t t ed f r om t h e  sy s t em t o  s a t i s f y  t h e  

i de n t i t y ,  a nd ,  i n  t h i s  c a se , b a n k  l e n d i ng i s  l e f t  a s  a r e s i d ua l . The l ev e l  o f  

NB P S  f i na n c i a l  wea l t h  t h e n  d e t e r m i ne s  t h e  l e v e l  of c ompa ny s e c t o r  w ea l t h , g i v e n  

t h a t  o f  pe r sons , a s  de s c r i be d  be l ow .  The i mp l i c i t  e qu a t i o n  f o r  b a n k  l e n d i ng has 

not been e x pl i c i t l y chec k ed for i mp l a u s i b i l i ty ( a s s u g g e s t ed by B r a i na r d  and To b i n  

( 1 9 6 8 ) ) ,  t ho u g h  t h e  i mpos i t io n  o f  u n i t  e l a s t i c i ty w i t h  r e s pe c t  t o  w e a l t h i n  t h e  

other  e q u a t i ons means i t  obt a i n s h e r e  t oo ,  a nd t h e  c o r r e c t l y s ig ne d  i n t e r e s t  r a t e s 

e l s ew h e r e  s ho u l d  s u g g e s t  s im i l a r  s i g ns h e r e . I n  f a c t , a b a n k  l e n d i n g  e q u a � i on 

h as been e s t i ma t ed , based o n  t h e  spec i f i c a t i o n  i n  D a v i s  ( 1 9 8 4 )  a n d  c r i t i c i s e d  by 

Green ( 1 9 8 4 ) , and s hown on page 8 5 .  The s i gn s  a r e  g e n e r a l l y  r e asona b l e  ( t h e  

coef f i c i en t  o n  t h e  c h a n g e  i n  wea l t h  s hou l d  be neg a t i ve ,  s i n c e  l oa n s  a r e  a 

l i a b i l i ty ,  h e n c e  e n t e r i ng nega t i v e l y  i n  wea l t h ) ,  t ho u g h  t ha t  o n  base r a t e s/ba n k  

r a t e  i s  p o s i t i v e .  Th i s  c a n  be r a t i ona l i sed a s  a n  i ncome g e a r i ng e f f e c t  - i f  

r a t e s  r i se ,  c ompa n i e s  may need t o  bor r ow mo r e  t o  pay i nt e r e s t  - b u t  i s  mo r e  l i k e l y 

due t o  m i sspec i f i c a t i o n .  The c r e d i t  c on t r o l  d ummy i s  a n  a n nu a l  v e r s i o n o f  t h e  

ser i e s  d e t a i l e d  i n  Dav i s  ( i b i d ) .  

( v i i i )  I n t e r e s t  r a t es ( eq u a t i ons H I D ,  H l l ) 

Th e spec i f i c a t i o n  f o r  t h e  s h o r t  no� i na l  r a t e  i s  ma i n ly a r ea c t i o n  f u n c t i o n  r a t �) e r  

t h a n  a b e h a v i o u r a l  e q u a t i o n . I t  hypot hes i s e s  t h a t  t h e  a u t h o r i t i e s  a d j u s t  t h e  

sho r t  r a t e  s o  as t o  r e t a i n  b r oa d  pa r i ty w i t h  t h e  e u r o d o l l a r  r at e .  The r e a c � i o n  

i s  n o t  i n s t a n t aneous ; 7 0 %  oc c u r s  i n  t h e  f i r s t  y ea r ,  b u t  pa r i ty i s  ma i n t a i n e d  i n  

t h e  l o n g  r u n . S u ch a r e a c t i o n  f u n c t i o n  i s  i n  l i ne w i t h  a p o l i c y  o f  a t t emp t i ng t o  

p r e v e n t  e x ce s s i v e  c h a n g e s  i n  t h e  e x c h a n g e  r a t e  r e su l t i ng f r o m  c ap i t a l  o ut f l ows 

when p r o f i t s c a n  be made by a r b i t r a g e . The po r t f o l i o  a d j u s t me n t  e f f e c t  i s  t h u s  

i mpl i c i t  - a n  e x pl i c i t  t e r m  c ou l d  n o t  b e  o b t a i ne d  i n  t h i s  s t r u c t u r e .  I n  t h e  

sho r t  r u n ,  t h e  s h o r t  r a t e  i s  pos i t i v e l y  i n f l ue n c e d  b y  t h e  i nf l a t i o n  r at e ,  t h  s 

g iv i ng s ome t en dency t owa r d s ma i n t en a n c e  of r e a l  r a t e s d u r i ng pe r i od s  o f  
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i n f l a t i o n , a n d  n e ga t i v e l y  i n f l ue n c ed b y  a n  i n s t r ume n t  f o r the e x ch ange r a te . The 

l a t t e r  e f f e c t  i s  w ea k , howev er . 

The l o n g  r a t e  ba s i ca l l y f o l l ows the s h or t r a t e  i n  a t e rm s t r uct u r e - s t y l e  

e q ua t i o n . The i mposed l ong r un r ea l  r a t e  i s  3 % ,  wh i l e t h e  lon g  r u n  i n f l a t i on 

r a t e  h a s  a n  impo se d  we i gh t  o f  0 . 2 i n  t h e  equ a t ion . I n f l a t io n  a l s o ,  i n  a n y  case , 

e n t e r s t h e  r e d uced f o r m  v i a  t h e  s hor t r a t e e q ua t i on a n d  v i a  th e PSBR a n d  hence the 

bon d/wea l th r a t i o .  Th e o th e r  t e rm i n  the equa t io n  i s  the d i f f er e nc e  o f  the 

bonds/f i na n c i a l  a s se t s  r a t i o .  Th i s  t er m  e ns u r e s t h a t  a r i s i n g  l e v e l  o f  bond 

s a l e s  in r e l a t i o n  to the l ev e l  of wea l th i s  pe na l i se d  by a r i s in g  long r a t � ,  as 

new ma r g i na l  h o l de r s r e qu i r e  a h i g h e r  coupon to be i n d uced t o  h o l d  g i l ts .  The 

l eve l of the bon d/we a l t h  r a t i o  was not f o u n d  to be a s i gn i f i ca n t  d e t e rm i nant o f  

th e l on g  r a t e ,  h owe v e r . 

T h e  p r i c e  o f  g i l ts i s  det e r m i ne d  b y  t h e  l on g  r a t e .  The coe f f i c i e n t  b e l ow one 

r e f l ec t s  the f a c t  tha t mo s t  g i l t s are not c o n s o l s ,  h e n c e  the r edemp t ion d a t e  

a f f e c t s  th e p r i c e .  

( i )  Pe r sona l s e c t or i n come a n d  e x p e n d i t u r e  ( eq u a t i ons 1 1- 1 5 )  

De t e r m i n a t i o n  o f  i n c ome f r om emp l oyme n t , c u r r e n t  g r an ts and empl oy er s ' 

c o n t r i but i o n s  h a s  bee n de s c r ibed above i n  s e c t i o n s  ( d ) and ( f )
( l )

. Howe ver , t o  

ob t a i n  t ot a l  p e r sona l i ncome , a n  e s t ima t e  o f  ' ot h e r  i n come ' , f r om r e n t , n e t  

i n t er e s t , p r o f i t  a n d  d i v i de n d s  i s  r equ i r e d . The s e  a r e  r et u r n s  o n  s t o c k s  o f  

a s s e t s ; t h e  f u l l y  cons i s t e n t  s t ock d a ta d e r i ved e l sewh e r e i n  t h e  mod e l  a r e t h us 

a l s o  e s se n t i a l  t o  d e r i v i n g  con s i s t e n t  meas u r e s  o f  i n c ome and wea l th .  

Per sons ' i mpu t ed r e n t  i s  d e r i v e d  a s  a p r opor t i on o f  t h e  n e t  r e s i de n t i a l  p r i v a t e  

c a p i t a l  s t o c k . D i v i de n d s , debt i n t er e s t  a n d  n e t  prop er t y  i nc ome f r om ab r oad can 

b e  d e r i v ed a s  the t ot a l  f l ow o f  r e t u r ns f r om t h e  r e l e v a n t  assets t ime s t h e  s h a r e  

o f  the p e r s ona l s e c t or i n  the s t o ck . The co s t  o f  bank  b o r r ow i n g  i s  g i ve n by the 

s hor t r a t e  t i mes the s t ock , wh i le the r e s i d u a l  ( ot h e r  r e n t , net r et u r ns on 

u n i de n t i f i e d  f i n a n c i a l  a s s e ts ) is  g i v e n  by 1 0 %  o f  the s h o r t  r a t e  t ime s the t o ta l 

s t ock o f  p e r sona l s e c t or we a l th .  I t  s ho u l d  b e  bor ne i n  m i n d  th at , h e r e  a s  

e l sewh er e i n  th e mode l ,  l i f e ass u r a n c e  a n d  pen s io n  f u n ds ' a s s e t s  a n d  i n c ome a r e  

a g g r e ga ted w i t h t h ose o f  t h e  househ o l d  s e c t o r . 

( 1 )  PYRS i n  eq u a t i on 1 3  i s  th e r e s i d u a l  f o r  m i sme a s u r eme n t  o f  l abou r  i n come , see 

pa g e  3 0 .  
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D i spo s a b l e  pe r sona l i n come i s  der i ved f r om t ota l i n come b y  u s e  o f  a n  ' a v e r ag e ' t a x  

ra t e  ( i n c l u d i n g  n a t i on a l  i n s u r a n c e  con t r i b u t ions ) .  The n e t  a cqu i s i t i o n  o f  

f i nanc i a l  a s s e t s  may the n b e  d e r i v e d  b y  deduc t i ng n om i n a l  e x pe n d i t u r e  f r om 

d i spo s a b l e  i n come . De r i v a t i on o f  s u ch n om i na l e x pe n d i t u r e  i s  a p r i n c i pa l r e a s � n  

for  e s t ima t i o n  o f  a set o f  pr i c e  de f l a t o r s  r a th e r  t h a n  a s i n g l e  ' ca t ch a l l '  
( 1 )  

def l a t or • The e s t i ma t e o f  NAFA i s  s t i l l  i n a cc ur a t e , as nomi na l p r i v a t e 

hous i n g  i n v e s t me n t  i s  not e x ac t l y  equa l t o  per so ns ' f i x e d  i n ve s t me n t ,  a n d  t h e  1 5 �  
sh a r e  o f  s t oc k h o l d i n g  i s  u n l i k e l y  t o  be h e l d  cons t a n t , so a r e s i d u a l h a s bee n 

impo se d t o  p r o x y  the se i n a c c ur a c i e s  a n d  u n i de n t i f i ed i t ems . 

( j ) Comp a n y  s ec t or i n come a n d  e x pe n d i t u r e ( eq u at i ons J I - J 5 ) 

' compan i e s ' i n  t h i s mode l i n c l u de i n d u s t r i a l ,  commer c i a l  a n d  f in a n c i a l  

co mpa n i e s .  Comp a n y  p r o f i t s a r e  t h e  r e s i d ua l i n  n om i n a l GD P a f t e r  l a bo u r  i n come , 

income f r om r e n t , pu b l i c c or por a t i ons ' t r a d i n g s ur p l u s  a n d  the r e s i d ua l  a d j u s t me n t  

i s  ded u c ted . Th i s  m a y  be appr opr i a te i n  th a t  c ap i t a l  i s  t h e  f ac t or o f  p r o d u c t i o n 

whose r e t u r n  i s  n o t  d e t e r m i n e d  e x p l i c i t l y ; i n s t ea d  i t  mus t ta k e  w h a t  i s  l e f t  o f  

t�e na t i o na l  i n come a f ter  o t h e r  f a c t o r  i n come s a r e  ded u c t ed . O t h e r  compa n y  

income i s  d e t e r m i ned s i m i l a r l y t o  o th e r  pe r so n a l i n c ome , u s i n g  the r e l e v a n t  

r e t u r ns a n d  w e a l th s t ock s , e x c e p t  f o r  d i v i dend s . 

D i v i de n ds a r e  d e t e r m i ned i n  a n  equa t io n  r eme n i s ce n t  o f  Li n tn e r  ( 1 9 5 6 ) ,  t h e  

spec i f i c a t i on i n c o r po r a t in g  t h e  f i n d i n gs o f  h i s  s t ud y .  The se we r e  t h a t  m a n a g er s 

have a t a r g e t  p a yme n t  r a t i o f o r  d i v i de n ds i n  r e l a t i o n  t o  c o r por a t e  i n c ome , th 3 �  

th ey de s i r e  s t a b i l i t y  i n  t h e  pa t h  o f  d i v i dends , a n d  t h ey o n l y  a d j u s t  d i v i de n d 

pa yme n t s  p a r t i a l l y  t o  ch a n g e s  i n  p r o f i ts .  Th i s  po l i c y  c a n  be r a t i o n a l i se d  by a 

ma nage r i a l  t h e o r y o f  t h e  f i r m  ( s ee K i n g  ( 1 9 7 7 ) ) wh e r e i n m a na g e r s u se d i v i de n d  

po l i c y  a s  a s i gn a l l i n g  me ch a n i sm f o r  th e c o n s eque n c e s  o f  c om pa n y  p o l i c y  wh i c h i s  

we l l  de f i n ed a n d  mea s u r a b l e , wh i c h  i s  n o t  t oo c o s t l y  t o  a d j us t  a n d  wh i c h  

ma na geme n t  a r e  u n d e r  pr e s s u r e  t o  r e l a t e  t o  l o n g  t e rm e x pe c ta t i o n s . Th u s  t h e y  

ad j u s t  s l ow l y  t o  a new de s i r ed l e v e l  r a th e r  t h a n  a bu se t h e  s i g n a l by i n c r e a s i n g 

i t s va l u e  t empor a r i l y .  A d e t a i l e d  d i s c u s s i o n  o f  th i s  spec i f i c a t i o n , a n d  m a n y  

o t h e r  a s pe c t s  o f  comp a n y  beh av i o u r  c an b e  f o u n d  i n  Ry d i n g  ( 1 9 8 4 ) . A l t h ou g h  a n  

au t or e g r e s s i ve d i s t r i b u t e d  l a g  mode l i s  s u per i o r t o  pa r t i a l  ad j u s t me n t  ( s ee 

He n dr y ,  Pag a n  a n d  S a r g a n  ( 1 9 8 2 ) ) , t h e  l ag o f  i n come was not s i gn i f i c an t ,  a n d  was 

om i t te d .  The r e s t r i c t i o n  o f  h omoge ne i ty was a c c e p te d , h ow e v e r .  A d ummy f o r  

1 9 7 3  wa s i n t r od u ced i n t o  t h e  e q u a t i on t o  a l l ow f o r  t h e  c h a n g e  i n  t h e  d a t a  se r i e s  

( 1 )  An e a r l i e r v e r s i o n  o f  th i s  pa p e r  de s c r i b e d  a 3 s ec t o r  mode l i n  wh i ch o n l y  
PGD P a n d  PGDM we r e  used a s  pr i c e s . Cop i es a r e  a v a i l a b l e  f r om t h e  a u t h o r . 
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w h e n  a d v an c e d  c o r po r a t i on t a x  b e g a n  t o  b e  d e d u c t ed f r om 1 9 7 3  onwa r d .  Th i s  i s  a 

c r ud e  a l t e r na t i v e t o  t h e  me as u r e  o f  t h e  oppo r t u n i t y co s t  o f  r et a i ne d  e a r n i n gs i n  

t e r ms o f  g r o s s  d i v i de n ds f or e gone , u s e d  i n  K i n g  ( 1 9 7 7 )  a n d  Ry d i n g  ( 1 9 8 4 ) . Th e 
d i agn o s t i c s  s u g ge s t  t h a t  t h e  d i v i de n ds e q u a t i o n  i s  an a deq ua t e  r e pr e s e n t a t i o n o f  

t h e  d a t a .  

Compa n i e s ' NAFA i s  d e f i n e d  s i m i l a r l y  t o  t h a t  o f  p e r so n s  a s  g r os s  i n come l e s s  

tax e s ,  i n ve s tme n t , s t o ck bu i l d i ng a n d  s t o c k appr ec i a t i o n . A pr o x y  f or t a x a b l e  

i n come i s  g i v e n  b y  g r o s s  i n come l e s s  t h e  nom i na l  v a l u e  o f  i n ve s tme n t  a l l owances 

a n d  s t o c k  appr ec i a t i o n . 

( k ) Per sons ' f i n a n c i a l  mode l ( eq u a t i o n s  K l -K 7 )  

P e r son a l  s e c t o r  d eman d s  f or f i nanc i a l  as s e t s  a r e  d e t e rm i ne d  s i mi l ar l y t o  those i n  

th e n o n  b a n k  pr i v a t e  s ec t or . The s u pp l y o f  n e w  f i n a n c i a l  a s se t s  i n  e a ch pe r i od 

i s  equa l t o  the n e t  a cqu i s i t i o n  of f i nanc i a l  a s s e t s , de t e rm i ne d  as de s cr i be d  

a b ov e ,  p l u s  t h e  s h a r e o f  p e r so n s  i n  a s s e t  r ev a l u a t i on s  ( r e v a l u a t i on s  t i me s t h e  

s h a r e  o f  p e r s o n s  i n  t h e  s to c k ) .  A r e s i d u a l  i s  d e d u c t e d  t o  a l l ow f or ne t 

acq u i s i t i on o f  u n i de n t i f i ed f i na n c i a l  a s s e t s  ( ma i n l y bu i l d i n g  s o c i e t y  depo s i t s 

l e s s  mor t ga g e s ) .  

The por t f o l i o  s y s t em h as t h e  s am e  bas i s  a s  t h e  s ys t em f o r  t h e  NB PS d e s c r i b e d 

a b ove . Mo ney i s  b o t h  a me d i um o f  e x ch a n g e  a n d  a s t or e  o f  va l u e , w h i l e the o th e r  

a s s e t s  a r e  s e e n  p r i n c i pa l l y a s  a l t e r na t i v e  s t or e s  o f  v a l u e . I n  e a ch c a s e , t h e  

d ema n ds i n c l ud e  those o f  l i f e a s s u r an c e  a n d  pens i o n  f u n ds ( LAPFs ) .  P e r sons h a v e  

a l e s s  i n t e r e s t -e l a s t i c  dema n d  f o r  money t h an t h e  NB PS ,  s u g g e s t i n g  p l a u s i b l y  t h a t  

c om pa n i e s  h ave a h i gh e l a s t i c i t y . T h e  l o n g  r u n  i n c ome e l as t i c i t y i s  1 . 5 , aga i n  

l ow e r  th an t h e  NB PS .  T h e  g i l t  a n d  f o r e i g n  a s s e t  e q ua t i ons i n d i c a te a s l ow e r  

r e s po n s e  o f  h o l d i n g s t o  chang e s i n  p or t f o l i o  s i z e  a n d  t o  s to ck i mba l a n c e s  th an f o r  

th e wh o l e  NB PS .  Th i s  pe r h aps i l l u s t r a t e s  t h e  t en d e n c y  o f  LA PF s  t o  a d j us t  

por t f o l i o s  o n l y  a t  t h e  m ar g i n ,  a n d  the n o n l y  s l ow l y .  Th e l o n g  r u n  u n i t  

e l a s t i c i t i e s  a r e  l e s s  e a s i l y a c c e p t e d  t h an f o r  t h e  NB PS .  

c o r r ec t l y  s i gne d ,  b u t  m a n y  a r e  i n s i gn i f i can t . 

I n t er e s t  r a t e s  a r e  
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Th e mode l u s e s  a beha v i o u r a l  eq u a t i on f o r  ba n k  l e n d i n g  a n d  l e ave s dema n d  f o r  
. . d 1 ( l )  

equ l t y a s  a r e S l  ua • The bank l e n d i n g  equa t i on h a s  a l o n g  r u n  i n c ome 

e l as t i c i t y  of 0 . 6 , a n d  a v e r y  wea k i n t er e s t  r a t e  e f f e c t . 

( 1 ) Compa n i e s ' f i n a n c i a l  s ec t or ( eq u a t i ons L I - L 5 )  

As NB PS a n d  p e r so n a l  s e c t or d ema n ds f o r  f i n a n c i a l  a s s e t s  a r e  a l r e a d y  d e t e r m i n� d , 

compa n i e s ' h o l d i n g s  o f  ' o u t s i de ' f i n a n c i a l a s se t s  ( e x c ep t  eq u i t y ) d r op o u t  b y  

i de n t i t y .  

eq u i t y .  

The r ema i n i n g  eq u a t i o n s  det e r m i n e  t h e  t o t a l  s t o c k  o f , a n d  r et u r n  f r o� ,  

New i s s u e s  a r e  mod e l l e d  a s  depe n d i n g  o n  th e nomi na l g r os s  i n v e s tme n t  wh i c h  t h ey 

w i l l  h e l p  t o  f i n anc e ,  the s t a t e  o f  the s h a r e  pr i c e  a n d  t h e  l a g g e d  l eve l o f  

i s s J e s . The c o e f f i c i e n t  o n  t h e  l a gged d e pe n d e n t  v a r i a b l e  i s  neg a t i v e ,  s how i n g  

th e m a r k e t  t o  b e  u n w i l l i ng t o  accept  co n t i n u i n g  h i gh l eve l s  o f  i s s ue s . The s h a r e 

pr i c e h a s a l a r ge s h or t r u n e f fe c t  a n d  a s ma l l e r , b u t  none t h e l e s s  po s i t i v e ,  l ong 

run e f f e c t .  T h u s  a buoya n t  s t o ck m a r k e t  i s  imp l i e d  to b e  a n  i mp o r t a n t  f a c t o r  f o r  

succ e s s f u l n e w  i s s u e s . 

The s h a r e p r i c e  e q ua t i o n  i s  a key eq ua t i o n  i n  t h i s  mode l ,  b u t , a s  i s  we l l  k nOWn , 

i t  i s  a n  e x t r eme l y  d i f f i c u l t  v a r i a b l e  t o  mode l ;  i n d ee d  i ts s h o r t r u n b eh a v i o u � i s  

o f t en c l a i me d  t o  b e  b e s t  d e s c r i b ed by a r a nd om wa l k .  He r e  one i s  ob v i o u s l y  

in t e r e s t e d  i n  econom i c  d e t e r m i n an t s . Henc e capac i t y u t i l i s a t i o n  a n d  c ompany 

s e c t o r  l i q u i d i t y a r e  u s ed a s  i n d i c a t or s of  compa n i e s ' e x pe c t ed f u t u r e  

pr o f i t a b i l i t y ,  a n d  the l o n g  r a t e  i s  u s e d  t o  p r ox y  t h e  r e t u r n  o n  a c om pe t i n g  

asset . The f r amewo r k  i s  o f  p a r t i a l  a d j u s tmen t ,  w i t h f a i r l y  s l ow a d j u s tme n t  t o  

ch a n ge s  i n  t h e  i n depe n de n t  v a r i a b le s .  The l o n g  r a t e  o n l y  h a s  a n  e f f e c t  i n  th e 

s�or t r u n .  T h i s  r e su l t  w a s  f o u n d  a l so wh e n  t h e  l e v e l a n d  l a g  we r e  e n t e r e d  

sepa r a t e l y ,  t h e  c o e f f i c i e n t s be i ng equ a l  a n d  oppos i te .  As not e d  a b ove , r ea l  

pr i ce s  o f  l a b o u r  a n d  o t h e r  f a c t or s we r e  a l so a s s e s s e d  i n  t h i s  e q ua t i o n ,  b u t  t h ey 

w e r e  n o t  s i g n i f i ca n t . Use o f  por t f o l i o  ba l a n c e  t e r ms a l so p r oved u n s u c c e s s f u l .  

( 1 )  An a l t e r n a t i ve eq u a t i o n  f o r  the d emand f or equ i t y i s  a s  f o l l ow s : 

/:::, I n 

- 2  
R = 

K E QJ = 

+ 

0 . 9 6 3  

1 . 5 6 2 9 4  Li l n  NFW P -
( l 0 . 0 ) 
0 . 0 0 1 2  RR EQ 
( 1 . 2 )  

S E  = 0 . 0 4 6  

0 . 1 6 6 6 4  I n  ( K E QJ !NFW P )  
1 

- 0 . 0 47 9 6  - 0 . 0 1 2 t -( 1 . 0 )  ( 0 • 5 )  ( 2 .  7 )  

DW = 2 . 1 LM ( 2 )  = 2 . 6 1 9 6 4 - 1 9 8 2  

RU K G  

A p a r t i c u l a r l y  h i gh s hor t r un we a l th e l a s t i c i t y  i s  a ppa r e n t , p r oba b l y  b ec a u s e t h e  
va lue o f  equ i t y  i tse l f  i s  t h e  mos t  v o l a t i l e  c ompo ne n t  o f  w e a l t h ,  a n d  b e c a u s e  
por t f o l i o s a r e  r a r e l y  r ea r r anged comp l et e l y  o n  a s t ock bas i s .  A n  a l t e r na t i v e 
mode l can b e  g e n e r a te d  u s i n g  t h i s  equa t io n ,  wi t h  ban k l e n d i n g  a s  a r e s i d ua l . 
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I n f o rma t io n  g e n e r a t e d  b y  the s h a r e  pr i c e , capi t a l  i ss u e  and d i v i de n d  equ at i on s ,  

and b y  the l ag g e d  s t o ck o f  equ i t y ,  a l l ows d e r i va t i o n  o f  the c u r r e n t  s t o c k  o f  

eq u i t y a n d  i t s p r e  t a x  r a t e  o f  r et ur n .  
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4 The S C H EMA mod e l  - pe r f o rma n c e  

I NTRODUCT I ON 

As h a s  b e e n  emph a s i sed ea r l i e r ,  t h e  mod e l  a s  i t  s t a n d s  s u f f e r s  f r o m  many 

wea k n e s se s , not l e a s t  e x c e s s i v e  a g g r e g a t i o n ,  theor e t i ca l  i nc on s i s t e n cy ( t hou g h  
w i t h  g en e r a l  Keyne s i an t en d en c i e s ) a n d  a l a c k  o f  d i r e ct i n f l u e n c e  o n  dema n d  o f  t h e  

compo ne n t s  r a t h e r  t ha n  the t ot a l  o f  f i na n c i a l  wea l t h , a pa r t  f r om e q u i t y .  

Howe v e r , i t  r e ma i n s  t h e  c o r e  o f  a sma l l ,  f l e x i bl e  t e s t bed f o r  d i f f e r e n t  pa r a d i g ms , 

wh i ch f e a t u r e s  a l l  o f  the s t o c k - f l ow e f f e c t s  i de n t i f i e d  o n  pa g e  1 5 ,  v i z  t h e  

capi t a l  s t oc k , equ i t y ,  p r od u c t i o n f u n c t i o n ,  por t f o l i o  a d j u s t me n t , H i c k s i a n  

sect o r a l  i nc ome , wea l th e f f e c t s  o n  e x pe n d i t u r e , s t o c k  e f f e c t s  o f  b u d g e t  de f i c i t s 

and e x t e r n a l  a s se t s .  

I t s  c apa b i l i t i e s  a r e  e x p l o r ed b r i e f l y i n  t h e  s e c t i on be l ow ,  w h i c h  d e sc r i be s :  

( i )  H i st o r i c  dynam i c  t r a c k i n g o v e r  the 1 9 7 0 s  

( i i )  T h r e e  dynam i c  s i mu l a t i o n s  

( i i i )  O u t  o f  s ampl e pe r f o rma n c e  

( a )  H i s t o r i c  dynam i c t r a ck i n g 

The mod e l  c on ve r g e s  qu i t e  s at i s fa c t o r i ly o v e r  t h e  i n  s ampl e pe r i od 1 9 7 1 - 8 0 , 

dynam i ca l l y a n d  a s  e s t i ma t e d , a nd t r a c k s  w i t h o u t  i n s t a b i l i ty ,  g i v i ng t h e  r e s u l t s  

shown i n  T a b l e  1 .  I t  s ho u l d  be s t r e ssed , howev e r ,  t h a t  r e s i d u a l s  ( eq u a l  t o  t h e  

d i f f e r e n c e  b e t w e e n  the e s t i ma t e d  and a c t u a l  s t oc k s ) w e r e  i mposed i n  t h e  g r os s  

cap i t a l  s t oc k  a nd bond a n d  f o r e i g n  a s s e t  r e v a l ua t i o n  e q ua t i on s . T h i s  w a s  done i n  

r ecog n i t i o n  o f  t h e  t h e o r et i ca l  r e se r va : i on s  a b o u t  t h e  p l a u s i b i l i ty o f  u s i n g  
( 1 )  

smooth d e p r e c i a t i o n  t o  d et e r m i n e the g r os s  c a p i t a l  s t o c k  , t h e  c r u d e  

spec i f i ca t i o n  o f  t h e  r e v a l u a t i o n  equat i o n s , i n  pa r t i c u l a r  t h e  i na d e q u a c i e s  o f  t h e  

p r i c e  i n d i ce s , a n d  t h e  s i g n i f i ca n t  wo r se n i ng of t r a c k i ng pe r f o rm a n c e  w h e n  t h e se 

r e s i d u a l s  w e r e  omi t t ed
( 2 )

. The t r a c k i ng pe r f o r ma nc e  i s  t h u s  c o nd i t i o n a l  o n  the 

i n c l u s i o n  o f  t h e s e  r e s i d u a l s .  The i mpos i t i o n  o f  r e s i d u a l s  o n  t h e  e q ua t i o n s  i s  

obv i ou s l y u n i mpo r t a n t  i n  s i mu l a t i o n s , wh i c h  i s  t h e  ma i n  a i m  o f  t h e  mode l . 

(1) 
( 2  ) 

S e e  p a g e  2 2  a bov e .  
Det a i l s  o f  t r ack i ng w i t hout r e s i d u a l s  f o r  a n  e a r l i e r mod e l  a r e  g i ve n  i n  a n  
e a r l i e r  v e r s i on o f  t h i s  paper

'
a v a i l a bl e  f r om t h e  a u t h o r . 
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TABLE 1 :  TRACK I NG ERRORS 1 9 7 1 - 1 9 8 0  

S i n g l e  S t a t i c ( One S t ep Dynam i c  
eq u a t i o n  a h e a d ) 

Rea l g r os s  ca p i t a l  s t oc k  , r mse 0 . 0 5 ( 0 . 1 2 ) 0 . 1 6 
me ( 8 0 £.bn ) 0 . 0 4  ( -0 . 6 )  - 0 . 8  

Ne t p r i v a t e  s t o c k  o f  
f i n a n c i a l  a s s e t s  ( nom i na l ) , r ms e  3 .  2 ( 3 . 5 )  4 . 0 

me ( 6 mn ) - 9 1 3  ( 4 . 5 )  3 3 0  

Per sons ' r e a l  n e t  w e a l th , r ms e  6 . 8  ( 8 . 9 )  9 . 6  
me ( 8 0£.mn ) 2 , 3 1 8  ( 4 , 8 1 3 ) 3 , 5 3 8  

GD PE , r ms e  2 . 1 ( 2 .  2 )  2 .  2 
me ( 8 0£.mn ) - +  6 6 0  ( 1 , 7 3 5 ) 1 , 39 8  

C apa c i t y  u t i l i s a t i o n  , r ms e  3 . 7 ( 3 . 8 )  4 . 3 
me - 0 . 0 0 4  ( -0 . 00 1 >  - 0 . 0 0 5  

Cons umer pr i c e s  , r ms e  1 . 1  2 . 0 4 . 9 )  5 .  3 
me 0 . 0 0 0 0 1  0 . 0 0 0 2 9  0 . 0 3 ) 0 . 0 3  

W a g e s  ( no m i n a l ) , r ms e  1 . 7  2 . 5 ( 6 .  3 )  7 . 5  
me - 1 2 . 2 - 1 8 . 5  ( 6 2 )  1 2 7 . 9  

U n emp l oyme n t  , r ms e  1 5 . 4  ( 3 2 . 9 )  5 6 . 5 
me -6 1 ( -7 3 ) 6 6 . 7  

E x ch ange r a te , r ms e  2 . 6 2 .  3 ( 4 . 3 )  4 . 8  
me -0 . 0 0 3 1 7  0 . 0 0 0 0 3  ( -0 . 0 3 ) - 0 . 0 4 

M o ney s u pp l y  ( nomi na l ) , r ms e  1 . 3 5 . 2 ( 5 . 7 )  5 . 7  
me 1 4 2  - 3 1 9  ( 2 1 1 > - 7 4  

Q ( v a l u a t i o n  r a t i o ) , r ms e  1 7 . 9  0 7 . 9 )  2 1 . 0  
me 0 . 0 0 5  ( 0 . 0 2 )  0 . 0 1 7 

R e a l f i x e d  i n ve s tmen t  , r ms e  IN P 2 . 6 1 . 7  2.  3 )  2 . 8 
I H P  7 . 1  

me I N P  8 7 . 8  1 4 8 . 0  ( - 1 0 8 ) - 2 25 
I H P  3 0 . 9  

PS BR ( nom i n a l ) , r ms e  25 . 2  ( 2 8 . 1 ) 2 8 . 0  
me - 6 5 9  ( - 6 8 8 )  -6 1 9  

S h o r t i n t er e s t  r a t e , r ms e  1 1 . 7  1 1 . 5  ( 1 2 . 3 )  1 2 . 9 
me 0 . 5  0 . 5  ( 1 .  0 )  0 . 9  

C u r r en t  a ccoun t ( nomi na l ) , r ms e  1 , 3 0 3  ( 3 8 4 )  2 4 0  
me 6 6 8  ( 9 8 1 > 9 9 8  
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He n dry a n d  R i ch a r d  ( 1 9 8 2 )  h a ve s u g g e s t e d  t h a t  h i s t or i c  d yn am i c  s i mu l a t i o n s  c a n  

t e l l l i t t l e o f  t h e  ' t r u th ' o r  o t h e r w i s e  o f  t h e  mode l ,  a n d ,  i n  p a r t i cu l a r , ca nnot 

be u se d  to c omp a r e  d i f f e r e n t  mod e l s ' per f o rmance s .  Wh i l e a c c ep t i n g the s e  

cr i t i c i s ms , i t  w a s  s t i l l  f e l t  t h a t  i l l u s t r a t i o n o f  t h e  a b i l i t y  o f  t h e  mode l t o  

t r a c k  t h e  economy t h r o u g h  the 1 9 7 0 s  wi t h o u t  f o l l o w i n g  a n  u n s ta b l e  pa t h  was o f  

i n t er e s t ,  p a r t i c u l a r ly beca u s e  one c a n  a r gu e  t h a t  dynam i c  s i mu l a t i on s  a r e  u s e f J l 

t o o l s  f or f i n d i n g  ca u se s  o f  e r r or and i r r e g u l ar i t y  i n  t h e  mode l i t s e l f  ( s ee D u n n  

e t  a l  ( 1 9 8 4 ) ) .  T h i s  p r oved t o  be t h e  case w i t h t h e  c a p i t a l s t o ck a n d  

r e va l ua t i on s  p r o b l ems . 

Hendr y a n d  R i ch ar d  s u g g e s t  t h a t  s t a t i c  o r  o ne -s t ep-ahead d i a g n o s t i c s  a r e  mo r e  

appropr i a t e  t o o l s f o r  s how i n g  the per f orma nc e  o f  the mode l .  The s e  a r e  

accor d i n g l y  a l s o s h own i n  T a b l e  1 ,  t og e t h e r  w i t h s i n g l e  eq ua t i on t e s ts f o r  

compar i so n . ( I n the case o f  GD PE , r ea l  persona l s e c t o r  wea l th e t c ,  s i n g l e  

eq ua t i on r e su l ts c o u l d  not be s h own a s  th e s e  a r e  compo s i t e s o f  many v a r i a b l e s . )  

The r e s u l t s  th emse l ve s  s h ow that  wh e r e  s i n g l e  equa t i o n  a n d  s imu l t a n e o u s 

per f o r ma n c e s  o f  v ar i ab l e s  cou l d  be compa r ed ,  i n s e r t i o n  i n t o  t h e  mod e l  g e ne r a l l y  

gave s ome d e t er i or a t i o n , e x c e p t  f o r  the e x change r a t e , i n v e s tme n t  and s h o r t 

i n ter e s t  r a t e s . I n  t h e  one s t ep ahead s im u l a t i on , m o s t  v ar i ab l e s  a r e  n o n e t h e l e s s  

t r a c k e d  r e a son a b l y  over  t h i s  per i od w i th r o ot mean s q u a r e  e r r or s  ( r mse ) o f  l e s s  

t�an 1 0 % .  Those wh i c h  pe r fo r me d  bad l y  we r e  g e ne r a l l y  compo s i t e s  o f  ma ny 

var i a b l e s ,  s u ch a s  the PS B R ,  c u r r e n t  accou n t , q a n d  u n em p l oyme n t . T h e  d y n ami c 

tr ack s we r e  g e ne r a l l y wo r se t h an t h e  one s t ep ahead - a s  m i gh t  b e  e x pe c t e d , s i n c e  

er r or s  ca n c umu l a t e . Howev e r , i n  mo s t  c a se s ,  the i n c r e a se s i n  r ms e  w e r e  n o t  

l a r ge ( t h e  ma j or i t y  wer e s t i l l  be l ow 1 0 % ) ,  a n d  t r a ck i n g  o f  t h e  c u r r e n t  a cc o u n t  

ac t u a l l y impr oved . The ma i n  pr ob l ems s t em f r om t h e  l abo u r  s u pp l y  a n d  demand 

eq u a t i on s , wh i c h  g i v e i na c c u r ac i e s i n  the t r a ck of  u nemp l oyme n t , a n d  h e nc e  th ose 

of wage s  and pr i ce s .  

To sum u p ,  h i s t o r i c  t r ack i n g  r e vea l s  t h a t  t h e  mod e l  t r a ck s r ea s o n a b l y  w i t h i n 

sampl e .  Howev e r , th i s  e x er c i se t e l l s  u s  l i t t l e  conc e r n i n g  t h e  p l a u s i b i l i t y o f  

th e s i z e a n d  s i gn o f  d ynam i c  r e spo ns e s  a n d  e f f e c ts b et we e n  v a r i ab l e s .  

one mu s t  c o n s i d e r  s imu l a t i o n  a n d  o u t -o f -s ample r e s u l ts .  

F o r  t h i s ,  

( b ) S i mu l a t i o n s  

The f o l l ow i n g  s i mu l a t i on s  we r e  a l l  r u n  over  a 1 9 7 1 - 8 0  ba s e . T he r e  ma y b e  p r o b l ems 

o f  base d e pe n dence f r om t h i s  appr oach , b u t  a s u i t a b l e  I Q -y e a r  f u t ur e  ba s e  wa s n o t  

ava i l a b l e  f or a s u b s eque n t  p e r i o d . The s imu l a t io n  f ea t ur i n g  a c h a n g e  i n  i n t e r e s t  

r a tes a l l ows o ne t o  g a u g e  th e d i f f e r en c e s  betwe en S c h ema a n d  con v e n t i ona l mode l s  
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a n d  t h e  c on t r i bu t i o n s  o f  t h e  s t oc k - f l ow e f f ec t , by r e f e r ence t o  s i mu l a t i ons quoted 

i n  Easton ( 1 9 8 5 ) . 

( i )  I n c r ea se gove rnme n t  e x pe nd i t u r e  by 8 0  £ 2 , 0 0 0  mn pa 

T h i s  s i mu l a t i o n  is s hown in Ta b l e 2 .  

A n  i nc r e a s e  i n  gove r nme n t  e xpend i t u r e ,  ma i n t a i ne d  t h r o ugh t h e  s i mu l at i o n , boo s t s  

G O P  th r ou g ho u t , bu t o n l y  i n  t h e  f i r s t  a n d  s e c o n d  y e a r d oe s  t h e  mu l t i p l i e r exceed 

one . By t h e  f ou r th y ea r  of t h e  s i mu l a t i on ,  t h e  mu l t i p l i e r  h a s  f a l l e n  t o  0 . 6 ,  a 

l eve l n e a r  w h i ch i t  r ema i n s  f o r  most o f  t h e  decade . 

t h i s  c h a n g e  a r e  a s  f o l l ow s . 

The e ndoge nous c ompone n t s o f  

% c h a n g e s  ( . a b s o l u t e  changes ) f r om b a s e  
Yea r  1 2 3 4 5 

Consump t i o n  0 . 6  0 . 7  0 . 5  0 . 4  0 . 5  
F i x e d  i n ve stme n t  0 . 0 0 . 3 - 0 . 3 - 0 . 7  - 0 . 8 
E x po r t s 0 . 0  -0 . 4  - 0 . 7  - 0 . 6  - 0 . 5  
I mpo r t s 1 . 8  1 . 6  1 . 4  0 . 9  1 . 2  
I n ve nt o r i e s ·  5 7 4  2 6  1 2 6 - 1 8 0  - 7 7  

' C r owd i ng o u t ' c a n  b e  s e e n  t o  oc c u r  f o r  some o f  t h e se a g g r ega t es . Consump t i on i s  

i n i t i a l l y  boos t e d  by i n c r ea se d  p e r sona l i n come s a n d  h i g h e r  wea l th d u e  t o  a h i ghe r 

PSBR , b u t  i n c ome i s  e r oded by d ec l i n i ng empl oymen t  i n  t h e  p r i v a t e  sec t o r  a s  r e a l  

w a g e s  r i se ,  a nd b y  i n f l a t io n  r e d uc i ng t h e  r e a l  v a l u e  o f  w ea l t h .  

I n ve st me n t  i n i t i a l ly r i s e s  a s  t h e  s h a r e  p r i ce i s  boo s t ed by r i s i ng capa c i ty 

u t i l i s a t io n , h e n c e  r a i s i ng ' q ' . Howev e r ,  t h i s e f f e c t  i s  s oon o f f se t  by t h e  

i n c r e as i ng r ep l a ceme n t  c o s t  o f  t h e  c ap i t a l  s t oc k  a s  i n f l at i o n  oc c u r s ,  wh i c h  

r e d uces ' q ' . Th i s  i s  not e nt i r e l y  p l a u s i bl e  a n d  s ugge s t s  t h a t  t h e  s ha r e  p r i c e  

s ho u l d  b e  mo r e  c l os e l y  t i e d  t o  o t h e r  d ome s t i c  p r i ce s .  E x po r ts f a l l  and i mpo r t s  

i n c r ea s e  d u e  t o  r i s i ng c a pa c i ty u t i l i s a t io n ,  i mp o r t s  a l s o  r i s i ng d u e  t o  t h e  h i gh 

s ho r t r u n  e l a s t i c i ty o f  i mpo r t s w i t h r e spec t to GOP .  

c y c l e  o v e r  t h i s  f i v e  y e a r  pe r i od . 

I n ve n t o r i e s  c omp l e t e  a 

I n  t h e  l a bo u r  ma r k et , unemp l oyme n t  f a l l s  s h a r p l y  a s  pu b l i c  e mpl oy me n t  i n c r e a se s .  

T h i s  i nc r ea se s  nom i n a l  a n d , d u e  t o  l a g s  i n  t h e  p r i c e  equa t io n s , r ea l  w a ge s .  

I nc r e a s e d  r e a l w a g e s  r ed u ce t h e  p r i v a t e  s ec t o r  d ema n d  f o r  l abou r  a nd i nc r ea s e  t h e  

s upply , h e n c e  t h e  i n i t i a l  r e d u c t i o n  i n  u n empl oyme n t  i s  not ma i n t a i ne d . The 

p r i v a t e  s e c t o r  demand for l a bo u r  a l so d ec l i ne s  as a r e s u l t  o f  the a bove men t i oned 

c r owd i ng o u t  of the i n c r ea s e  i n  GO P .  The pa t h  o f  u nempl oymen t  i s  not monot on i c :  

i t  f a l l s  ba c k  i n  t h e  s i x th a n d  s even t h  y e a r s  r e a c h i n g  a pea k i n  yea r s even as t h e 

e c o nomy e n t e r s t h e  second s t oc k  cyc l e  a n d  l abo u r  s u pp l y  f a l l s  due t o  the 
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' d i sco u r a ge d  w o r k e r ' e f f ec t . To have s u ch c y c l e s  ov e r  s u c h  a l o n g  s i mu l a t i 'J n  

pe r i od se ems a r e ason a b l e  p r o pe r t y  o f  t h e  mod e l .  
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� pr i ce s ,  a s  not e d , r i se s l u g g i s h l y  at f i r s t  w i t h  w a g e s  as u n i t  l a bo u r  cos t s  

i nc r e a s e .  Th i s  p r oce ss i s  r e i n for ced b y  a d ec l i n e i n  t h e  e x ch ange r a t e  f r o m t h e  

four t h  y e a r  onwar d s ,  d u e  t o  l o s t  compe t i t i ve ne s s  r e s u l t i n g f r om t h e  s a i d  

i n f l a t i on .  A d e pr ec i a t i on f ee d s  back i n t o d ome s t i c  p r i c e s  v i a  i mpo r t p r i c e s . 

The d e pr ec i a t i o n  a l so h e l ps t o  s t e m  the d e t er i or a t i o n  o f  th e t r ade ba l a n c e  ( t h e  

f i gu r e s f o r  th e c u r r e n t  a c c o u n t  a r e  i n  nom i na l t e r ms ) .  

On t h e  f i n a n c i a l  s i d e , nom i n a l net pr i v a t e  f i nanc i a l  wea l th i s  boo s t e d  b y  a h i g� � �  

PSBR , d e s p i t e  a d e t e r i or a t i o n  i n  t h e  c u r r en t  a c co u n t  p o s i t i on a n d  l ow e r  

r eva l u a t i on s  d u e  t o  h i gh e r  i n t e r e s t  r a te s .  Co n t r i bu t i o n s  t o  t h e  c h a n g e s  i n  n e t  

( ou t s i d e ) f i n a n c i a l  wea l th o v e r  th e 1 0  yea r s  a r e :  

£ m i  1 1  i o n  

PSBR 

Cur r en t  a c c ou n t  

Gi l t  r e v a l u a t i on s  

For e i gn a s se t r e va l u a t i o n s  

( Eq u i t y  r e v a l u a t i o ns ) 

+ 9 , 0 7 3  

- 4 , 9 1 8  

2 8 7  

+ 5 5  

( + 2 , 2 9 0 )  

The d i s t r i b u : i o n  of t h e  i n c r ease i n  f i n anc i a l  wea l th v i a  t h e  por t f o l i o  s y s t em i s  

as f o l l ows : 
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£ mi l l i o n  

Yea r  1 Yea r  5 Ye a r  1 0  

NBPS 

M o ney 4 0 1  1 , 0 6 0  2 , 8 5 9  

O t h e r  p u b l i c d e b t  8 8  7 6 7  2 , 7 7 8  

F o r e i gn a s s e t s  5 1  1 2 8 6 2 3 

B a n k  l e n d i n g  ( - ) 3 8 8  8 6 1  2 , 3 3 8  

Net f i n a n c i al we a l t h 1 5 2  1 , 0 9 5  3 , 9 2 3  

P e r so n s  

M o ney 4 1  6 2 3  2 , 0 3 7 

O t h e r  pu b l i c  d e b t  1 21 3 6 5  1 , 6 6 1  

Fo r e i g n  a s s e t s  6 8  3 1  1 4 8  

B a n k  l e nd i n g  ( - ) 0 9 9  7 2 6 

E qu i t y  8 8 6  7 0 4  2 , 5 4 1  

N e t  f i na n c i a l  wea l th 1 , 1 1 8  1 , 6 2 5  5 , 6 6 2  

C ompa n i e s  

M o ney 3 6 0  4 3 7  8 2 2 

O t h e r  pu b l i c  d e b t  3 3  4 0 2  1 , 1 1 7  

Fo r e i gn a s s e t s  1 7  9 7  4 7 5  

B a n k  l e nd i n g ( - ) 3 8 8  7 6 2  1 , 6 1 2  

N e t  l i q u i d i ty 7 8  1 7 4  8 0 2 

F o r  t h e  n o n - b an k  p r i va t e  s e ct o r ,  mo ney s t o c k s  i nc r e a s e  f o r  mos t  o f  t h e  p e r i o d  

f a s t e r  t h a n  w ea l t h .  Th i s  i s  a t t r i bu t a b l e  t o  i nc r e a s e d  t r a n s a c t i o n s  dema n d  a s  GD P 

i n c r e a se s .  S t o c k s o f  o t h e r  a s s e t s  i n c r e a s e  b r o a d l y  i n  l i n e  wi t h  wea l th ,  t ho u gh 

d ema nd f o r  ' o t h e r  d e b t ' i s  boos t ed by a n  i n c r e a s e  i n  d ome s t i c  i n t e r e s t  r at es a n d  a 

t i l t  i n  t h e  y i e l d  c u r ve t ow a r d s  t h e  l on g  e n d . I t  s h o u l d  be bo r ne i n  m i n d  t h a t  

ba n k  l e n d i ng i s  t h e  r e s i d ua l  a s s e t  a c commoda t i ng t o  o t h e r  a s s e t  dema n d s  - pe r haps 

a p l a u s i bl e  a s s u mp t i o n  on the demand s i d e bu t not on the s upp l y  s i de ,  g i v e n  the 

h i s t o r y  of c o n t r ol s .  The s p l i t  o f  t h e s e  a s se t s  between p e r so n s  a n d  c ompa n i e s 

r ev e a l s  t h a t  pe r s o n s  h o l d mos t  o f  t h e  e x t r a  mo ney by t h e  t e n th y e a r , a n d  g e n e r a l l y  

h a v e  a f a vo u r a b l e ma r g i n a l a s s e t / l i a b i l i ty p o s i t i o n ,  wh i l e c ompa n i e s  b o r r ow 

h e a v i l y  a nd e n d  t h e  p e r i od c l o s e r  t o  a z e r o  ba l a n c e . T h i s  i s  a p l a u s i b l e  

r e sp o n s e  - p e r s o n s  need f i na n c i a l  a s se t s  b o t h  f o r  t r a n s a c t i on s  a n d  a s  a s t o r e  o f  

va l u e  a n d  a l so o n l y  r e a c t  s l ow l y  ( v i a  i n c r ea se d  c o n s u mp t i on )  t o  c ha n g e s  i n  t h e  

wea l t h / i n come r a t i o .  Compa n i e s ,  o n  t h e  o t h e r  h a n d , n e e d  f i na n c i a l  a s s e t s  

p r i nc i pa l l y  a s  wo r k i n g  c ap i t a l  t o  f i na nc e  i nve s t me n t  a n d  t o  mi n i m i s e  t h e  r i s k  o f  
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bank r up t c y , wh i l e not n e e d i n g  t o  h o l d f i n a n c i a l  asse t s  s pec i f i c a l l y a s  a s t o r e o f  

va l u e . Bank  l e n d ing i s  a l s o an i mpor t a n t  s o u r c e  o f  f u n ds f o r  i n ve s t me n t  a n �  

f i na nc e  o f  s t oc k s  i n  a dv a nce o f  e x pe c t ed f u t u r e pr o f i t s , s o  one wo u l d  e x pe c t  i t  t o  

i n c r e a se s h a r p l y  d u r i n g  a n  e x pa n s ion . 

capa c i t y  u t i l i s a t i on i n  th i s  s i mu l a t i o n i s  i n i t i a l l y f a r  a bov e base , b u t  t h e  

d i s c r e pa n c y  r e t u r n s t o  z e r o  f a s t e r  than a g g r e g a t e  deman d . The i n c r e a s e  i n  

ca pa c i t y  GD P a r i s e s  v i a  i n c r e a s e s  i n  t h e  supp l y o f  l a b o u r  an d  f a l l i n g r e l a t i v e  

pr i c e s  o f  r aw ma t e r i a l s  a n d  e n e r gy .  These e f f e c t s  a r e o f f s e t  ma i n l y  b y  i n f l a : i o �  

b u t  a l so t h e  dec l i ne i n  t h e  c ap i t a l  s t oc k  a t  t h e  e n d  o f  t h e  s i m u l a t i o n .  

( i i )  I n c r e a se the s h o r t i n t er e s t r a t e  b y  2 %  po i n t s  t h r o u g h o u t  ( ta b l e  3 )  

The e f f e c t  o f  th i s  s hock i s  t o  d e f l a t e  t h e  eco nomy . GD P i s  b e l ow b a s e  

thr ou ghout , r e ach i n g  a t r o u g� i n  t h e  s e co n d  a n d  th i r d  y e a r s  a f t e r  w h i ch t h e  e f f e c t  

i s  r a t h e r  s ma l l . The pa ths o f  t h e  e n doge nous compo n e n t s  o f  GD P a r e a s  f o l l ow s : 

% ch a n ge s  ( a b s o l u t e  cha n ge s  * )  f r om base 

Ye a r  1 2 3 4 5 

Cons ump t i o n 0 . 2 0 . 1  0 . 3  0 . 8  0 . 9  

F i x e d  i n v e s t me n t  - 0 .  3 - 1 . 7  - 2 . 3 - 2 . 0 - 1 . 9  

Ex por ts - 0 . 1  - 0 . 5  -0 . 5  - 0 . 5  - 0 . 7  

Impor ts - 0 . 3 - 0 . 6 - 0 . 7 0 . 0  0 . 0 

Inve n t o r y  i n v e s tme n t *  - 4 2 0  - 5 1 4  - 5 5 5  6 4 7  

£mn 

I n ves tme n t  i s  h i t  p a r t i c u l a r l y  har d ,  as r e s i de n t i a l  i n ve s t me n t  i s  d i r ec t l y  

i n t e r e s t  e l a s t i c  and because r i s i ng i n t er e s t  r a t e s  r e d uc e  s h a r e  p r i ce s  a n d  he n c e  

' q '  i n  t h e  non- r e s i d e n t i a l  f i x e d  i n ve s tme n t  f u n c t i o n . Consump t i o n  r i s es bec a Jse 

pe rsons a r e ne t c r e d i t o r s  a n d  hence an i n c r ease in  i n t e r e s t  r a t e s  i n c r e a s e s  the i r  

non- l a bo u r  i n come s s u b s t a n t i a l l y .  Th i s  boos t s  c o n s u mp t i on , d e sp i t e  i n i t i a l  f a l l s 

i n  per sons ' r ea l  ne t we a l th d u e  ma in l y  t o  d eva l u a t i o n s  o f  i l l iqu i d  f i nanc i a l  

assets a n d  r e d uc e d  h ou s i n g i n ves tmen t .  The t r ade b a l a n c e  i mp r ov e s  o n l y  

marg i n a l l y a s  e x por ts f a l l  a s  we l l  a s  i mpor t s . Impor t s  f a l l d u e  t o  l o w e r  

agg r e ga t e dema n d , wh i l e e xpor ts a r e  h i t  by a n  appr ec i a t i o n  o f  t h e  e x c h an ge r a t e ,  

i nduce d b y  the i n c r ease i n  i n t er e s t  r a t e s  a n d  r e in f or ce d  b y  f a l l i ng p r i c e s . 

The s e  ' pr ic e '  e f f e c t s  on e x po r t s  ov e r r i d e  the b e ne f ic i a l  e f f e c t s  o f  fa l l i n g  

capa c i t y  u t i l i s a t i on .  I n ve n t or y i n ve s tme n t  i s  d i r e c t l y  h i t  b y  r i s i n g  i n t e r e s t  
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r a t e s , b u t  c yc l e s  back  a f t e r  t h r ee y ea r s  o f  d ec l i ne t o  i n c r e ase i n  t h e  f o u r t h a n d  

f i f t h  y e a r s .  

unempl oyme n t  i n c r e a s e s  f o r  t h e  f i r s t  s i x  y e3 r s ,  as t h e  demand f o r  l a bo u r  f a l l s  i n  

l i ne w i t h  a g g r eg a t e  demand a n d  a de c l i n i ng capi t a l  s t oc k . Wa g e s  h a v e  l i t t l e  

e f f ec t  o n  qua n t i t i e s  i n  t h e  l a bo u r  ma r k et a s  u ne mpl oyme n t  a n d  app r e c i a t i o n c omb i ne 

t o  g i v e  b r o a d l y  f l a t  r ea l  wage s .  Af t e r  the f i r s t  f ew y ea r s , r e c ov e r i ng pe r so n a l  

sec t o r  wea l t h  beg i ns t o  r e duce t h e  supp l y  o f  l abou r ,  l e a d i n g t o  a n  a t t e n u a t i o n i n  

the l a t e r  y e a r s  o f  t h e  i n i t i a l  i n c r e ase i n  u nempl oyme n t . 

Capa c i t y  GD P f a l l s  because t h e  c a p i t a l  s t o c k  dec l i ne s  a n d  r a w  ma t e r i a l  p r i c e s  

i n c r ea se wi t h  t he appr e c i a t i o n  o f  t h e  ex change r a t e . Th i s  i s  r e f l e c t e d  i n  t h e  

g r e a t e r  de c l i ne o f  capa c i ty u t i l i s a t i o n t h a n  i n  a c t u a l  GD P .  

On t h e  f i na n c i a l  s i de ,  n e t  f i nanc i a l  a s s e t s  i n i t i a l l y f a l l ,  d u e  t o  n e g a t i v e  

r ev a l u a t i o ns o f  g i l t s  when i n t e r e s t  r at e s  i n c r e ase . H owev e r , t he i n f l ow o f  

a s s e t s  i s  pos i t i v e  a s  a r e s u l t  o f  t h e  pos i t i v e  PSBR and c u r r e n t  a c c o u n t  s u r ? l  s 

wh i ch a c c ompany t h e  r e c e s s i o n .  By t h e  s i x t h  y ea r , t h e se i n f l ows e x ceed t h e  

neg a t i ve r ev a l u a t i ons . Th i s  t u r n a r ou nd i s  r e f l e c t e d  i n  t h e  dema n d  f o r  mo ney , 

wh i ch i s  a l so boos t ed by a t i l t i n  t h e  y i e l d  c u r ve ( l o n g  r a t es i n c r ea s e  l e s s  t h a n  

s ho r t  r a t e s ) .  As n o te d ,  t h e  s t oc k  o f  equ i ty i s  h e a v i ly d e v a l ue d  by t h e  r i s i ng 

i n t e r e s t  r a t e s ,  t h us i n f l uenc i ng bot h  pe r so n s ' r ea l  n e t  wea l t h  a n d  t h e  v a l u a t i o n 

r a t i o .  These a r e  t h u s  s hown t o  be i mpo r t a n t  co n d u i ts o f  mo n e t a r y  po l i cy o n t o  t h e  

r e a l  e c ono�y , a s  sugge s t ed i n  t h e  t h e o r y  o f  S e c t i o n  I a bo v e . Compa r i s o n  o f  t h i s  

s i mu l a t i o n  w i t h  r e s u l t s  f o r  o t h e r  U K  ma c r oeconom i c  mode l s  can be ma d e  by r e f e r e n c e 

t o  Ea s t o n  ( 1 9 8 5 ) , and g iv e  a n  i nd i c a t i on o f  t h e  i mpo r t a nce o f  t h e  s t oc k - f l ow 

ef f e c t s .  

Ana l y s i s  s h ows t h a t  wh i le c h a n g e s  i n  G D P  a r e  b r oad l y  c ompa r a bl e  i n  t h e  S ch ema 

mode l w i t h  t hose of t h e  Ban k , Na t i ona l I n s t i t u t e , T r eas u r y  a n d  LBS , t h e  

compos i t i o n  o f  G D P  d i f f e r s .  I n v e s tmen t  f a l l s  mo r e  i n  t h e  S ch ema mode l ,  

h i g h l i g h t i ng t h e  i mp o r t a n c e  o f  s t o c k - f l ow e f f e c t s  ope r a t i n g  v i a  e q u i ty pr i ce s , � ,  

t h e  ca p i t a l  s t oc k  and capa c i ty outpu t ,  l a r ge l y  a bs e n t  f r om t h e  o t h e r  mode l s . The 

i n c r e a se i n  c o n s u mp t i o n  is  l es s  than i n  t h e  compa r a bl e  B a n k  a n d  I n s t i t u t e  mod e l s  

( w i t h  no d i r e c t  i n t e r e st r a t e  ef f e c t  o n  consump t i o n ) a s  t h e  d e c l i ne i n  wea l t h  d u e  

t o  equ i t y a nd g i l t r e va l u a t i ons of f s e t s  t h e  c h a n ge s  i n  pe r so n a l  i n c ome . U s i n g 

o n l y  l i qu i d  a s se t s  i n  t h e  cons umpt i o n  f u n c t i o n ,  t h i s  e f f ec t  i s  m i s s e d  i n  t h e  o t h e r  

mode l s . The s t o c k  c y c l e  i n  t h i s  mode l i s  a f ea t u r e  a b se n t  f r om t h e  o t h e r  mode l s  

i n  t h e  s imu l a t i on per i od s hown ; c a pa c i t y  u t i l i s a t i on ,  a g a i n  a u n i q u e  f e a t u r e o f  
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t h e  S c hema mod e l , h e l p i n g  t o  p r o d u c e  t h i s . F i na l ly t h e  non-mo no t oni c change i n  

u ne mp l oy me n t  r e su l t s  pa r t l y  f r om t h e  r e sponse o f  t h e  l a bo u r  s u pp l y  t o  wea l t h a n d  

w a g e s ,  a n  equ a t i o n  a bs e n t  f r om mo s t  o t h e r  mode l s . The se cons i de r a t i ons s ug g e s t  

t h a t  t h e  s t o c k - f l ow e f f e c t s  h i g h l i gh te d  i n  t h i s pa pe r c o u l d  ma k e  a n  apprec i a bl e  

d i f f e r e n c e  t o  t h e  s i mu l a t i o n  p r ope r t i e s  o f  ma c r o e c onomi c mod e l s  of t h e  UK . 

( i i i )  Ra i s e i nv e s tme n t  a l l owance s by 2 0 %  ( t a b l e  4 )  

T h i s  po l i cy has t h e  d i r e c t  e f f e c t  o f  r a i s i n g  t h e  v a l ua t i on r a t i o  by r e d uc i n g  t h e  

r e p l a c eme n t  c o s t  o f  t h e  capi t a l  s t oc k , a n d  hence i nv e s t me n t . As a c o r o l l a r y ,  i t  

l ow e r s  t h e  t a x  b u r den o n  c ompa n i e s ,  i mpr ov i n g  t h e i r  c a s h  f l ow po s i t i o n  t o  the 

d e t r i me n t  of  t h e  p u b l i c  s e c t o r ' s .  

The s ha r p  i nc r ea s e  i n  t h e  v a l u a t i o n  r a t i o  r a i se s  i n ve s tment by 1 1 / 2% - 2% t h r oughout  

t h e  s imu l a t i o n  p e r i o d ,  w h i ch l ea d s  in  t u r n  to  the no rma l e f fe c ts o n  GDP o f  a n  

i n c r ea s e  i n  d ema n d  - h i g h e r  empl oyme n t , r e a l wa g e s , p e r s o na l i ncome s ,  c on s ump t i o n  

a n d  s t o c k bu i l d i ng - t ho u g h  w i t h  a de t r ime n t a l e f f e c t  o n  t h e  t r a d e  ba l a nc e . 

The r e  i s  l e ss ' c r owd i n g  o u t ' i n  t h i s  case t h a n  f o r  gove r nment e x pend i t u r e . One 

r e a so n  i s  t h a t  i n c r e a s e d  i n v e s tme n t  l ea ds t o  an i nc r e a s e  i n  the capi t a l  s t ock a n d  

h e n c e  i n  a g g r e ga t e  s u pp l y .  Capa c i t y  u t i l i s a t i o n  t h u s  r i se s  i n i t i a l l y ,  bu t soon 

f a l l s b a c k  t owa r d s  b a s e  l eve l s , thus a t t e n ua t i ng t h e  w o r se n i n g  of the c u r r e n t  

a cc o u n t . Wea l t h e f f e c t s  a r e  a l so e x pa n s i o na r y ;  f i r s t l y ,  t h e  PSBR i s  po s i t i v e , 

de sp i t e  t h e  ex pan s i o n  o f  t h e  e c o nomy , d u e  t o  t h e  l os s  o f  t a x  r ev e nu e s , a n d ,  

s e c o nd l y ,  h i g h e r  · ou t s i de - f in a n c i a l  a s se t s , c a pa c i ty u t i l i s a t i o n  a nd i n ve s tme n t  

l ea d  t o  a b o o s t  i n  t h e  s ha r e  p r i c e a n d  eq u i ty i s s ue s .  The s e  l ea d  t o  a n  i n c r ea se 

i n  pe r so ns ' r e a l  n e t  wea l t h  t h r ou g h ou t , wh i c h  h e l ps t o  s us t a i n  t h e  i nc r ea s e  i n  

c o n s ump t i o n . Th i r d l y ,  i n f l a t io n  i s  s l ow t o  p i ck u p , p a r t ly a s  a r es u l t  o f  t h e  

r e l a t i v e l y  l ow r e d uc t i on s  i n  u nempl oymen t  and h e n c e  i n c r e a s e s  i n  wa g e s  c ompa r ed 

wi t h  t h e  i n c r e a se i n  GD P .  These c omb i ne t o  g i v e  f l a t  u n i t  l a b o u r  c o s t s . On l y  

a f t er 6 - 8 y ea r s  d o e s  u nemp l oy me n t  f a l l  s u f f i c i e n t l y  t o  boo s t  u n i t l a bo u r  co s t s  a n d  

l ea d  t o  p r i c e  i n f l a t i o n  a n d  d e p r e c i a t i o n . Th i s  s l ow bu i l d  u p  i s  a l so a r e s u l t  o f  

t h e  depen d e n ce o f  l a bo u r  d ema nd o n  t h e  c a p i t a l  s t oc k , and o n  r e a l  w a g e  r a t e s  

t h ems e l ve s  r a t h e r  t ha n  u n i t  l a b o u r  c o s t s . The l ow e l a s t i c i ty o f  empl oyme n t  wi th 

r e sp e c t  t o  a g g r eg a t e  d emand , i n c l ud i ng e f f e c t s  a r i s i n g  v i a  c a pa c i ty u t i l i s at i o n , is  

a f e a t u r e  o f  t h i s mode l t h a t  s ome m i gh t  w i s h  t o  q ue s t i o n  - i n  t h i s s imu l a t i o n , i t  

appea r s  t o  b e  a r ou n d  0 . 2 5 ,  wh i le t h a t  o f  u nempl oymen t  ( ex pr e ss e d  a s  a pe r ce n t a g e  o f  

t h e  l a bo u r  f o r c e ) i s  a r o u nd 0 . 1 6 .  
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5 6  

T h e s e  s i mu l a t i o n s  r ev e a l  t h a t  t h e  mod e l  g i v e s  a p l au s i b l e  p i c t u r e  o f  t h e  beh av i ou r  

o f  the Br i t i s h  economy , a l be i t  s ug ge s t i n g  r a th e r  a l ar g e  amoun t  o f  labour  ma r k e t  

i n f l e x i b i l i t y .  M o s t  o t h e r  ma r k et s  appe a r  t o  wo r k  we l l ,  th ough s ome doubts have 

bee n  e x pr e s se d  conc er n i ng the d emand for labour and the r e s ponse o f  s h a r e  pr i c e s  to 

i n f l a t i o n .  

h i gh l i gh t e d . 

Some o f  t h e  d i f f e r ences w i th o t h e r  UK m a c r oeconom i c  mod e l s  have been 

The n e x t  s ec t i o n  c o n s i de r s  the out  of samp l e  pe r fo r ma n c e  of the mod e l .  

( c )  Out  of s ample per f orma n c e  ov e r  1 9 8 0- 3  

Al th ou g h  s ome o f  t h e  e q u a t i ons we r e  e s t ima t ed up t o  1 9 8 2 ,  t h e  p e r i od 1 9 8 0 - 3 cover s 

s ome y e ar s  o f  o u t  o f  s ampl e  per f o rmance f o r  mo s t  o f  them , and a t  the t i me o f  

w r i t i n g  d a t a  f or 1 9 8 4  wa s i n  a n y  c a s e  n o t  a v a i l a b l e . The mod e l  u s e d  was the ba s i c  

mode l d e s c r ibed a b ov e . The r e s u l t s a r e  s hown i n  Ta b l e  5 .  

GD P  i s  b r oa d l y  u n d e r pr e d i c t ed over th i s  pe r i od , pa r t ic u l a r l y  i n  1 9 8 2- 3 , p r i n c i pa l l y 

due t o  a n  u n d e r pr e d i c t i o n  o f  con s ump t i o n  a n d  a pe s s im i s t i c pr o j e c t i o n  o f  the 

n o n -o i l t r ade ba l a n c e . I n ve s tmen t  i s  p r e d i c t e d  fa i r l y we l l ,  d e sp i t e  

u n d e r  p r e d i c t i o n s  o f  the l eve l o f  the va l u a t i o n  r a t i o ,  an d the s t o c k  c y c l e i s  

c a p t u r ed i n  s i gn i f  not l e v e l . 

I n ve nt o r y  i n v e s tme n t  

P r e d i c t e d  

Ac t u a l  

1 9 8 0  

- 4 , 5 0 0 

- 2 , 8 9 9 

1 9 8 1  

- 1 , 4 6 7  

- 2 , 7 39 

1 9 8 2  

- 1 , 7 2 1 

- 1 , 2 4 7  

1 9 8 3  

1 , 8 0 7 

2 0 7  

The g r owth o f  u nemp l oyme n t  i s  t r ac k ed r ea s o n a b l y  we l l ,  th ough t h e  pu b l i c  s e c tor 

l a b o u r  d ema n d  f u n c t i o n  f a i l s t o  capt u r e  the r ed u c e d  e l as t ic i t y  of emp l oyme n t  w i th 

r e spec t t o  g o v e r nme n t  e xpe n d i t u r e  o v e r  th i s  p e r i od ,  a n d  t h u s  a cc o u n t s  f or mo s t  of 

the e r r or s .  T h e  l a bo u r  s upply a n d  pr i v a t e  s e c t o r  l a bo u r  demand fun c t ions pr e d i c t 

d e v e l opme n t s  we l l  o v e r  th i s  p e r i od , desp i t e  t h e  d i f f i c u l t y  o f  t r a ck i n g  the - l a bour 

s ha k eo u t - ,  a s  s hown . 
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TABLE 5 :  DYNAM I C  S IMULATION OVER 1 9 8 0 - 3  

% er r o r ( .  a b s o l u t e  er r or ) 

Var i a b l e  

Rea l g r o ss c a p i t a l  s t oc k 

Ne t pr i va t e  f i nanc i a l  
a s se t s  s t oc k  ( nom i na l ) 

Persons ' r e a l  net wea l th 

G� PE 

Ca pa c i t y  u t  i l  i s a  t i o n  

Cons ume r pr i c e s  
[ i n f l a t i o n  r a t e ) 

Wag es ( nom i na l ) 

Unempl oymen t • ( O D D s ) 

Ex c h a n g e  r a t e  

Mo ney s upp l y  ( £m nom i na l )  

Q ( v a l u a t i on r a t i o ) 

Rea 1 f i x e d  i n v e s tme n t  

PS BR· ( £m n om i na l ) 

Sh or t i n t e r e s t  r a t e  • 

( ? e r c e n t a g e  po i n ts ) 

Cur r e n t  acc oun t • 

( £m nom i na l ) 

// No n - r e s i de n t i a l  
Re s i de n t i a l 

// 

3 . 1 %  
8 . 9 % 

Ye a r  
1 9 8 0  1 9 8 1  

0 . 1 0 . 1 

O .  2 - 0 . 2 

8 . 7  9 . 4  

1 . 4 0 . 2 

- 0 . 7  - 0 . 7  

0 . 5 - 0 . 2 
[ 1 5 . 9 )  [ 1 2 . 0 ) 

0 . 1 - 2 . 8  

0 - 3 7  

0 . 8 - 1 . 1  

1 . 0  2 . 9 

1 4  1 9  

1 . 6  - 2 . 3 

- 1 , 6 1 5 - 2 , 2 1 1  

1 . 1  - 4 . 0 

4 3 6 2 , 7 0 5  

1 9 8 2  1 9 8 3  

O .  1 O .  2 

3 . 0 1 1 . 8  

1 2 . 6  1 7 . 2  

3 .  3 4 . 6  

2 . 2 4 . 9  

- 2 . 1 - 4 . 9 
[ 1 0 . 3 )  [ 8 . 0 )  

- 1 . 0  0 . 6  

2 4  4 7 6  

- 2 . 8 - 7 . 9  

5 . 9  7 . 5  

2 1  3 5  

3 . 4 1 . 4  

- 2 , 1 0 7  7 , 8 0 4  

- 2 . 9  - 1 .  3 

2 , 1 1 2  1 , 5 5 4 

+ Labo u r  s up p l y  
P r i v a t e  l a b o u r  dema n d  
Pub l i c l a b o u r  dema n d  

% r ms e  

O .  1 

6 . 1  

1 2 . 5  

2 . 9 

3 . 8 

2 . 7 

1 . 5  

8 . 1 

4 .  2 

5 • .  0 

2 4 . 0  

2.  3 

4 1 . 8  

2 0 . 8 

3 8 . 8  

0 . 7  
1 . 1  
2 . 9  



Empl oyme n t  a n d  u nemp l oyme n t  - e r r o r s  i n  t h o u s a n d s  

1 9 8 0  1 9 8 1  1 9 8 2  1 9 8 3  

Labou r s u p p l y  + 3 5 4 - 3 9  - 1 7  + 7 1  

P r i v a t e  l ab o u r d ema nd + 3 5 0  + 7 3  + 1 1 8  - 6 3  

P u b l i c  l a b o u r  d emand + 4 - 7 5  - 1 6 0  - 3 4 1  

U n e mp l oyme n t  0 - 3 7  + 2 4  + 4 7 6  

The g r ow t h  o f  wages i s  f o l l owed c l o se l y ,  t ho u g h  p r i ce s  a r e  s omew h a t  o ve r p r e d i c t e d  

i n  1 9 8 3 .  The e x c h a n g e  r a t e  equ a t i o n  does not c ap t u r e  t h e  r a t e  o f  dec l i ne obser ved 

o v e r  1 9 8 1 - 3 ,  p e r haps beca u s e  of the pos i t i ve i n f l ue n c e  of No r th S ea Oi l e x po r t s  i n  

t h e  e q u a t i o n ,  wh i ch t h e  ma r k e t  i t se l f  h a d  i n  f a c t a l r ea d y  d i s co u n t ed a t  t h i s  

s t a g e . O v e r p r e d i c t i o n  o C  t he e x change r a t e  a cc ou n t s  f o r  the pe s s i mi s t i c  

p r ed i c t i on o f  t h e  t r ad e  b a l an ce . I n  t h e  f i n a n c i a l  s e c t o r , n e t  f i n a n c i a l  a s s e t s  

a r e  u n d e r p r e d i c t e d  i n  1 9 8 3 ,  ma i n ly d u e  t o  a s ha r p  u nd e r pr e d i c t i o n  i n  t ha t  y e a r  o f  

t h e  P S B R  a n d  t h e  c u r r e n t  a c c o u n t  s u r p l u s . F i n a n c i a l  a s s e t s  a r e  t h u s  a t  a l ow e r  

l ev e l t h a n  a c t u a l s  b u t  t h e  s h a r e s  a r e  p r e d i c t e d  we l l ,  a s  s hown bel ow .  

S h a r e s  i n  NB PS g r o ss f i n a n c i a l  wea l t h  - A c t ua l  ( p r e d i c t ed )  

P e r  c e n t  

M o ne y  Ot h e r  D e b t  Net  f o r e i g n  a s s e t s  Bank  l e n d i ng 

1 9 8 0  4 0  ( 4 0 )  4 5  ( 4 6 )  1 5  ( 1 4 )  3 1  ( 3 2 )  

1 9 8 1  4 0  ( 3 9 ) 4 3  ( 4 5 )  1 7  ( 1 5 )  3 1  ( 3 3 )  

1 9 8 2  3 7  ( 3 8 )  4 3  ( 4 6 )  2 0  ( 1 6 )  3 1  ( 3 2 )  

1 9 8 3  3 7  ( 4 0 )  4 3  ( 4 2 )  2 0  ( 1 7 )  3 3  ( 3 4 ) 

S ome o f  t h e  s h a r e s  a r e  r ou g h l y  c o n st a n t , w h i ch s hows t h a t  t h e  s pe c i f i ca t i ons , i n  

t e r ms o f  e r r o r  c o r r e c t i o n  equ a t i o n s  r e la t ed t o  l on g  r u n  d e s i r e d  s ha r e s , may be 

r ea sona b l e .  The s l i gh t  r e l at i v e  d e c umu l a t i o n  o f  money a nd bo nds a n d  a cc umu l a t i o n  

o f  net  f o r e i gn a s se t s a nd bank  l oa n s  a r e  c a p t u r e d  b y  t h e  sys t em .  

I n  t h e  equ i ty m a r k e t , p r o b l ems a r i se b o t h  d u e  t o  i na c c u r ac i e s  i n  t h e  s h a r e  p r i c e  

e qu a t i on a n d  a f a i l u r e  o f  t h e  a c t u a l  s ha r e  p r i ce i ndex t o  capt u r e  t h e  r e v a l u a t i o ns 

w h i ch o c c u r r e d  o v e r  t h i s  p e r i od .  P r o b l ems w i t h  t h e  s t o c k  o f  equ i t y  a c c o u n t  f o r  

t h e  l a r ge e r r o r s i n  ' q '  o v e r  t h e  pe r i od . 
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TO s um up , 1 9 8 0- 3  i s  t r a ck e d  imper fe c t l y ,  pr ob l ems a r i s i n g  par t i c u l a r l y  i n  t h e  

ex ch ange r a te equa t i on a n d  i n  the v a l u a t ion r a t i o - s howi n g  t h e  p r a c t i c a l  p r o b l ems 

of u s i ng t h e  l a t t e r  in a f o r ecas t i n g  mod e l .  Howe ve r , t h e  r oot mean s q u a r e er r o r s 

ge n e r a l l y  r ema i n  b e l ow 1 0 %  and s u ch var i a b l e s  a s  GD P, w ag e s ,  i n ve s t me n t , the  l a bo J r  

ma r k et var i ab l e s  a n d  wea l th a r e  t r a c k ed fa i r l y acc u r a te l y .  



6 0  

5 As s e s sme n t  

A mo d e l  h a s  been p r e sen t ed wh i c h  m a k e s  some p r og r e ss t owa r ds i n tegr a t ing s t ock a n d  

f l ow e f f e c ts o n  the U K  e co n omy i n  a n  i n t er e s t i ng a n d  econom i ca l ly p l a u s i b l e  

m a n ne r . T h i s  sec t i o n  h as out l i ne d  t h e  s t r u c t u r e  o f  t h e  mode l ,  de scr i bed t h e  

equa t i ons , a n d  pr e s e n t e d  r e s u l t s f r om t r a ck i n g  a n d  s imu l a t i o n  e x e r c i se s ,  i n c l u d i n g  

con t r a s t s  w i t h  r e su l t s  f r om o t h e r  mode l s .  The mod e l  s u g g e s t s  t h a t  s t ock s o f  

a s s e t s , i n  pa r t i c u l a r  the c a p i ta l s t o ck a n d  f i nanc i a l  a s se ts ,  s h o u l d  have a 

ce n t r a l  p l a ce i n  a n  e x p l ana t i on o f  t h e  beh av i our o f  t h e  B r i t i s h  economy , not a b l y  

o f  phys i ca l  in ve s tme n t , i n ve nt or y  i n v e s tmen t , co n s ump t i o n ,  empl oyme n t  a n d  

de v e l opme n t s  i n  f i n a n c i a l  m a r k et s , a n d  t h a t  t h e s e  magn i t ud e s  c a n  be t r a ck ed b y  a 

fa i r l y  s im p l e  s t r uc t ur e , s u b j ec t  t o  s i z ea b l e  e r r or s  f r om ' v i n t a ge e f f e c t s ' a n d  

r e v a l u a t i ons . The mod e l  d oe s , h owever , h ave sever a l  spec i f ic a t i o n  p r ob l ems , as 

po i n t e d  out in the t e x t . I n  p a r t ic u l ar , f ur t h e r  r e se a r ch i s  needed i n t o  the 

l a bou r s u pp l y  and d ema n d ,  e x c h ange r a t e , eq u i t y  mar k et , mor e a cc u r a t e  mode l l i n g o f  

t h e  c a p i ta l s t o ck a n d  b e t t e r  d a ta f o r  c a pac i ty ut i l i s a t ion . The ne x t  s ec t io n  

r e l a t e s  t h i s  mod e l  t o  t h e  econo m i c theor y d e s c r ibed i n  Se c t i on I .  



6 1  

I I I  CONCLU S I ON :  T H E  S C H EMA MODE L  AND T H E  TH EORY OF STOC K - ADJUSTMENT DYNAM I C S 

By way o f  a con c l u s i o n ,  t h i s  f i na l  se c t i o n  b r i e f ly cons i de r s  t h r e e  q u e s t i o n s  wh i c h 

r e l a t e  t h e  mod e l l i ng exe r c i se of S e c t i o n  11 t o  t h e  econom i c  t h e o ry de s c r i be d  i n  

Se c t i o n I .  

1 W h a t  i s  t h e  e f f e c t  of u s i ng d i f f e r ent  wea l t h  d e f i n i t i o n s  i n  t h e  e x pe nd i t  r e  

f u n c t i on s ?  

2 Wha t  d e t e rm i ne s  the p r i c e l e ve l ?  

3 To w h a t  e x t e n t  do t h e  p r ope r t i e s  o f  t h e  S c hema mod e l  d i f f e r  f r om t h e  

a n a l y t i ca l  p r ope r t i e i  o f  t he pa r a d i gms ? 

1 T h e  e f f e c t  o f  chang i ng t he wea l t h  d e f i n i t i o ns i n  t h e  e x pe nd i t u r e  f u nc t i o n s  

T h e  S c h ema mo d e l  i nc o r po r a te s  a c e r t a i n  j udgeme n t  a b o u t  t h e  n at u r e o f  wea l t h  

e f f e c t s  o n  t h e  e c onomy , by c ho i c e  of a pa r t i c u l a r ly w i de wea l t h  a g g re g a t e  t o  

i nf l ue n c e  c on s ump t i o n . One m i g h t  a s k  w h a t  d i f f e r e n c e  c ha n g i ng t h e  we i g h t s  on t h e  

compone n t s  of wea l t h ma k e s  i n  t h i s  f r amewor k ;  i f  o n l y  money e n t e r s  t h e  

consump t i o n  f u n c t i o n , f o r  e x a mp l e ,  does o n e  g e t  powe r f u l  e f f ec t s  o n  d ema nd v i a  t h e  

i n t e r e s t  r a t e  ( o r y i e l d  c u r ve i n  t h i s  mod e l ) ,  a s  money i s  s u b s t i t u t e d  f o r  o t h e r 

a s s e t s ?  Ta b l e  6 p r e se n t s  t h r ee s i mu l a t i o n s  whe r e i n  cu r r e n t  g r a n t s  a r e i nc r e a s e d 

by £ 1 , 0 0 0  m i l l i o n  p e r  y ea r ,  t h e  r e su l t i n g d e f i c i t  be i ng f i na n c ed by money 

c r e a t i o n .  The p o r t f o l i o  s y s t em i s  then u sed t o  d i s t r i bu t e  t h i s  i nc r e a s e  i n  t h e  

mo ney s t oc k ,  a n d  t h e  r e a l  e f f e c t s  a s s e s s e d  f o r  e a c h  o f  t h r e e  d i f f e r e n t  c o n s ump t i o n 

f u n c t i on s . 

The s e  equ a t i o n s  f ea t u r e pe r sona l  sec t o r  ho l d i ng s  o f  money , pe r s ona l s e c t o r  

h o l d i n g s  o f  ' ou t s i d e ' we a l t h and t o t a l  per sona l s e c t o r  wea l t h  ( a s i n  t h e  ma i n  

mod e l ) r e spec t i ve l y . The equ a t i ons a r e  g i ven i n  t h e  appe nd i x , p a g e  8 6 . The 

e qu a t i o n  w i t h  w i de r  we a l t h  g i ve s  t h e  be s t  expl a n a t i o n  o f  the d at a , t h o u g h  

a u t oc o r r e l a t i on i s  wo r se . The ' money ' equat i o n  g i ve s  a f a s t e r  r e sp o n s e  t o  i n c ome 

and wea l t h ; t he s h o r t  r u n  i nc ome and wea l t h e l a s t i c i t i e s a r e h i g he r ,  a n d  t h e  

l a gged dependent v a r i a b l e  of 0 . 6 9 g i ve s  a f a s t e r  app r o a c h  t o  t h e  l on g  r u n  

s o l u t i o n . The ' f i na nc i a l  wea l t h '  e q u a t i o n  i s  i n t e rme d i at e , e xcept t h a t  i t  h a s  a 

l ow e r  wea l t h  e l as t i c i t y  t h a n  the ' t o t a l  we a l t h ' eq u a t i on . 
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The b r oa d  e f f e c t  o f  t h e  s ho c k  i s  s i m i l a r  i n  each c a s e . H i ghe r c u r r e nt g ra n t s  and 

h i g h e r  pe r s o n a l  s e c t o r  wea l t h boos t c o n s ump t i o n ,  wh i c h  l eads t o  t he f ami l i a r  

mu l t i p l i e r  e f f e c t s  o n  i nv e s t me n t ,  s t oc k bu i l d i ng ,  i mpo r t s ,  e t c .  I n  t h e  l a bou r 

ma r k e t , r e a l w a g e s  i nc re a s e  bec a u s e  p r o d uc t i v i ty i s  boo s t e d  by t he e x pa n s i on ,  and 

the s ha r e o f  c ompa ny i nc ome i n  GDP r i se s .  Th i s  g i ve s  r i se t o  o f f se t t i ng e f f e c t s  

o n  l a bo u r  demand a n d  s u pp l y , l ea v i ng u nemp l oyme nt r o u g h l y  f l at .  The s t o c k  of 

mo ney i s  boo s t e d  d i r e c t l y  i n  the s i mu l a t i o n  by £ 1 , 0 0 0  m i l l i o n  pe r a n n u m .  The 

d ema n d  f o r  money i s  i n c re a s e d  b y  t h e  i n c rease i n  GDP , bu t t h i s i s  mo r e  t ha n  o f f s e t  

b y  po r t f o l i o ba l a n c e  c o n s i de r a t i on s , a s  t h e  sha r e  o f  mo ney i n  t o t a l  f i nanc i a l  

wea l t h  be c ome s e x c es s i ve .  H e nc e  o n l y  6 0 %  o f  t h e  t o t a l  i nc r e a s e  i n  the money . 

s t oc k  r ema i n s  i n  t h i s  f o rm a t  t h e  end o f  t h e  s i mu l a t i on ,  t h e  r e s t  be i ng 

d i s t r i bu t e d  a c r o s s  the r e st o f  t he p o r t f o l i o .  Pe r so n s ' n e t  r e a l  wea l t h  i nc r eases 

in  t h e  s i mu l a t i o n  d u e  to i nc r e a ses i n  t he s a v i ng r a t i o  a s  p e r sona l i nc ome i s  

boo s t e d . Towa r d s  t h e  e nd , howeve r ,  t h i s  boo s t  i s  e roded by i nf l a t i o n .  

The k ey d i f f e r e n c e  made t o  t h e  s i mu l a t i o n  by a d op t i o n  o f  t he d i f fe r e n t  cons umpt i o n  

f un c t i on i s  t he g r e a t e r  e xpans i on appa r e n t  whe n money i s  e n t e r e d  i n t o  t h e  

c o ns ump t i o n  f u n c t i o n .  Th i s  e f f ec t , a r i s i ng f r om h i gh e r  c o n s ump t i o n ,  i s  d u e  bot h 

t o  t h e  ( i mposed ) g re a t e r  p e r c e n t a g e  i n c r e a s e  i n  r e a l  money s t oc k  t h a n  i n  w i de r  

d e f i n i t i on s  o f  wea l t h  ( wh e r e  £ 1 , 0 0 0  m r ep r e se n t e d  ( i n 1 9 8 0 ) , 2 %  o f  pe r s o n ' s  money 

ho l d i ng s , 1 %  o f  pe r s o n ' s  net f i na n c i a l  wea l t h  and 1 / 2 %  of pe r s o n ' s  n e t  wea l t h ) and 

to t h e  spe e d i e r  and l a r g e r  r e sponse ( s c a l e d  by t h e  c oe f f i c i e n t ) of t he c o n s umpt i o n  

f un c t i o n  w i t h  mo ney a s  t h e  w e a l t h  s t oc k . As s hown i n  the t abl e ,  t he s e  e f f e c t s  

c a u s e  c o n s ump t i on t o  be a t  l ea s t  0 . 2 - 0 . 4 % h i ghe r i n  t he ' mo ney ' s i mu l a t i on t ha n  

t he o t h e r s . As a c o n c omi t a n t , pe r sona l s e c t o r  net  acqu i s i t i on s  o f  f i nanc i a l  

a s s e t s  a r e l owe r i n  t h e  mo ney-o r i e n t a te d  s imu l a t i o n ,  s o  pe r so n s ' r ea l  n e t  wea l t h  

f a l l s  b a c k  mu c h  mo r e  r ap i d l y . H ig h e r GDP i n  t h i s s i mu l a t i on l ea d s  t o  h i ghe r r e a l  

w a ge s ,  c apa c i ty u t i l i s a t i o n  a n d  i n ve s t me n t , a l owe r PSBR a n d  a wo r s e  c u r r e n t  

a c c o u n t  ba l a n c e  i n  t h e  f am i l i a r  manne r .  The l owe r PSBR a n d  c u r r e n t  a c count l ead 

to l owe r i nf l ows of f i na n c i a l  a s s e t s  to t h e  n o n  b a n k  p r i va t e  s ec t o r  a n d  hence a 

l owe r nom i na l money s u p pl y .  company sec t o r  l i q u i d i ty i s  a l so l ow e r , d e sp i t e a 

h i gh e r  l e v e l  o f  c o n s u mp t i o n , l ea d i ng t o  a l owe r s h a r e  p r i c e  and I q ' . 

I t  s ho u l d  be n o t e d  t h a t  t h i s  s i mu l at i on i s  pa r t i c u l a r ly f a v o u r a b l e  t o  the 

hypot h e s i s  t h a t  d i f f e r i ng wea l t h d ef i ni t i on s  l ea d  to d i f f e r i ng s imu l a t i on 

p ro pe r t i e s .  Th u s  a s i mu l a t i on whe r e  t h e  PSBR had be e n  f i na nc e d  s o  a s  t o  l eave 

a s s e t  h o l d e r s  o n  t he i r  demand c u r ve s  wo u l d  g i ve a much sma l l e r  i nc r ease i n  the 

r e a l  money s u p p l y , and a g r e a t e r  s i m i l a r i ty i n  the s i mu l a t i ons . I t  shou l d  a l s o  

b e  p o i n t ed o u t  t ha t , i n  t h i s mod e l ,  a s h a r p  i nc re a s e  i n  t h e  money s up p l y  does not 

l ea d  to s h a r p  f a l l s  i n  t he i nt e r e s t  r at e , as a s impl e  I S/ LM mod e l  w o u l d  s ug g e s t . 

Th i s  s t ems f r om t h e  e s t i ma t i o n  r e su l t s  - mo ney d emand d i d  not have a l a r g e  
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i n t e r e s t  r a t e  e l a s t i c i t y ,  nor  we r e  monet a r y di sequ i l i b r i um t e rms f o u n d  t o  b e  

i mpo r t an t  d e t e r m i nant s o f  t h e  s h o r t  i n t e r e s t  r at e .  I f  t h e se e f f e c t s  h a d  

obt a i ned , a l l  t h e  s i mu l a t i ons w o u l d  ha ve p r o v e d  mo r e  expa n s i on a r y ,  a n d  t h e  

d i f f e r e n c e  between t h e  s i mu l a t i ons wou l d  a l so b e  mo r e  ma r k ed . A ch a n g i ng 

i n t e r e s t  r a t e  w o u l d  l ead t o  p o r t f o l i o  s h i f t s  t h a t  wo u l d  i n f l ue n c e  c o n s u mp � i o n  i n  

the c a s e  wh e r e  money i s  u se d .  a s  a mea s u r e  o f  wea l t h ,  wh i l e  t he w i de r  wea l t h 

me as u r e s  wou l d  be unchanged . The same cons i d e r a t i o n s  w o u l d  a pp l y  t o  po r t f o l i o  

s h i f t s between f i na n c i al a s se t s  and ca p i t a l  ( equ i t y a n d  ho u s i ng )  wh e n  co�pa r l n g 

the ot h e r  two s i mu l a t i ons . 

To conc l ud e ,  d i f f e r i ng def i n i t i o ns of wea l t h  c a n  m a k e  s i g n i f i c a n t  d i f f e r e n c e s  t o  

the s i mu l a t i o n  p r ope r t i e s  o f  t h e  mod e l  p r e s e n t e d  i n  t h i s  pape r ,  b u t  l a c k  o f  

emp i r i ca l  s u c c e s s  i n  conf i r mi ng t he i mpo r t a n c e  o f  money f o r  i nt e r e s t  r a t e  

be ha v i o u r  means t ha t  t h e  d i f f e r e n c e s  a r e not a s  s u b s t a n t i a l  a s  t he o r y  w o u l d  l e a j  

one t o  a n t i c i pa t e .  

2 What d e t e r m i n e s  t h e  p r i c e l e v e l ?  

Det e rm i na t i o n  o f  t he l ev e l  o f  p r i c e s  i s  a n  i mpo r t a n t  f ea t u r e  o f  a ma c r o e c o nomi c 

mo d e l  w h i c h  p r o f e s s e s  t o  be a b l e  t o  s i mu l a t e  l o n g  r u n  e f f ec t s  o f  c h a n g e s  i n  t h e  

economy a n d  t o  h a v e  a de t e r m i na t e  s t eady s t a t e .  

One may f i r s t  d i sm i s s  two v a r i a b l e s  a s  l o ng r u n  d e t e r m i n a n t s  o f  p r i c e s . F o r e i g n 

p r i c e s  wo u l d  u l t i ma t e l y  f i x  t h e  dome s t i c  p r i c e  l e v e l  i n  t h e  c a s e  o f  a f i x e d  

e x c h a n g e  r at e  r eg i me .  I n  t h i s  mode l ,  howe ve r , t h e  e x c h an g e r a t e  a d j u s t s  t o  

abso r b  c h a n g e s  i n  r e l a t i ve i n f l a t i o n  and f o r e i g n  p r i c e s  c a n  no l onge r a c t  a s  a n  

ancho r . Wa g e s  do not f i x  p r i ce s  e i t he r  beca u s e  t h e  w a g e  e q u a t i o n  p u r e l y  

det e r m i ne s  r e l a t i ve p r i c e s  a n d  not t he absol u t e l e v e l . Th i s  i s  a c o n s e q u e n c e  o f  

d '  f ' f l '  (1) h t h e  a s s u mp t i o n  of non-accommo a t 10n 0 wage 1 n  a t 1 o n .  Wag e s  a r e ,  owe ve r ,  

pa r t  o f  t h e  c a u s a l  cha i n  wh i c h l ea d s  t o  f i x i ng of t h e  p r i c e l e v e l . 

The a n c h o r  of p r i c e s  i s  t h e  s t oc k  of nomi na l ' ou t s i d e ,
( 2 )  

f i n a n c i a l  a s se t s , i n  

par t i c u l a r  t h e  money s t oc k . S uppose out s i de wea l t h  i s  d r i ve n  a bo v e  i t s  

(1) I t  s ho u l d  be noted t h a t  t h e  mod e l  i s  ba sed on c e r t a i n  p o l i cy a s s u mp t i o n s , 
not a b l y  t h a t  t h e  gove r nme n t  does not e x pand t h e  mon ey s upp l y  i n  o r d e r  t o  
a c c ommo d a t e  h i g h e r wa g e s  a t  t h e  s ame l ev e l  o f  empl oyme nt , a l t ho u g h  t h i s  may 
h a v e  been a n  a c c u r at e  de s c r i p t i o n  of UK econom i c  pol i cy f o r  p a r t  o f  t h e  6 0 s  
a n d  7 0 s . We r e  t h i s t o  be t h e  c a s e , and i f  wa g e s  i nc r e a s e d  a u t o nomou s ly i e  
not  i n  r e sponse t o  ea r l i e r  i nf l a t i o n ,  t h e n  w a g e s  w o u l d  b e  t h e  a n ch o r  o f  
p r i c e s  i n  t h e  mod e l . As t h e  mod e l  i s  spec i f i ed ,  h owev e r , w a g e  i n f l a t i o n  i s  

s e l f  d e f ea t i ng as l ac k i ng mone t a r y  w a c �ommoda t i on W  i t  i nc r e a s e � u ne mp l oyme n t  
a s  t h e  ' r e l at i ve '  p r i c e  o f  l a bou r h a s  1 n c r e a sed , a n d  r e v e r se s  1 t s e l f . 

( 2 )  Th i s  s ho u l d  be d i s t i ng u i s hed f r om ' i ns i d e '  mo ney w h i ch i s  gene r a t e d  t h r o u g h  
f i na n c i a l  i nt e rme d i a t ion wi t h i n t h e  pr i v a t e  s e ct o r . Th i s  i s  n o t  a n  a n c h o r 
o f  p r i c e s . 
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equ i l i b r i um l ev e l s .  Th i s  l eads t o  a d i s t r i but i o n  o f  the i n c r ease a c r os s  the 

wea l th p or t f o l i o ,  in l i ne w i t h  the un i t  e l as t ic i t ie s  o f  the v a r i ou s  a s se ts w i th 

r e spec t t o  we a l th .  H oweve r ,  r e a l  i ncome e n t er s both t h e  per sona l a n d  NB PS  demand 

for mo ney f u n c t i o n s  in the s h o r t  and long r u n ,  and a n  i n c r ease i n  mo ney l e ads t o  a 

d i s e q u i l ib r i um i n  t h e  money / i ncome r a t i o ,  s u ch t h a t  a ge n t s  a r e  d i ss a t i s f i e d  w i t h 

the i r  a s se t  h o l d i n g s . They - then a d j u s t  the i r  e x pe n d i t ur e s , th i s  b e i n g  e x pr e s sed 

i n  two p r i n c i pa l  ways . Consump t i on i n c r eases beca u s e  r e a l  wea l th h as 

i n c r eased . I n ve s tme n t  i n c r eases o w i n g  t o  h i gh e r c ompany sect or l iqu i d i ty ,  wh i c h  

i nc r e a s e s  t h e  s h a r e  p r i c e  a n d  h e n c e  t h e  v a l u a t i o n  r a t i o .  These s t i mu l i  a ct t o  

r a i se r ea l  i n c ome s v i a  the mu l t i p l i er proces s ,  and h e n c e  i n  the r ed u c e d  f or m  the 

model a c t s  t o  s a t i s f y  the l ong r u n s o l u t i on of the money dema nd f unc t i on .  

Howe v e r , the ad j u s tme n t  d oe s  not e n d  a t  th i s  s tage , because h i gh e r r ea l  i n c ome s 

l e a d  t o  l owe r u nemp l oyme n t  and t o  a h i gher l e v e l  o f  capa c i t y  u t i l i sa t i on . 

The l o n g  r u n  s o l u t i o n  o f  the mode l ( wh i ch i s  v e r y  long t o  o c c u r ) i s  s u ch t h a t  

t h e s e  f a c t or s e v e n t u a l l y c a u s e  r e a l i n come s t o  d ec l i ne t owa r ds t h e i r  o r i g i n a l  

l eve l a n d  mo s t  o f  t h e  a d j us tme n t , i s  e x pr e s se d  i n  pr i c e s , though capac i ty GOP a l s o  

i nc r ea se s .  

u t i l i s a t io n .  

Cons i der f i r s t t h e  eq u i l i b r a t i n g  e f f e c t s  o f  h i gh e r  capa c i ty 

Ca pa c i t y u t i l i s a t i o n  cannot i n cr ease pe rmane n t l y ; f i r s t l y i t  

i n d u c e s  a t r ad e  de f i c i t , r ed u c in g  a g g r e ga te d emand d i r ec t l y ,  second l y  i t  c a u s e s  

i n ve s tme n t  i n c r ease s ,  wh i ch l ea d  t o  i n c r eases i n  s upply i tse l f  a n d  th i r d l y  i t  

r a i s e s  dema n d  f or labour , wh i c h  r e d u c e s  u nemp l oyme n t .  The eq u i l i b r a t i ng 

t e nde n c i e s  o f  the f i r s t  two o f  these e f f e c t s  a r e  ob v i ou s . H i gh er emp l oyme n t , 

h owev e r , a l so l e a d s  t o  a new eq u i l i b r i um d ue t o  t h e  l ong r u n n a t u r a l  r a te o f  

unempl oyme n t  i n  th e wage equ a t io n .  Th i s  imp l i e s  t h a t  t h e  economy cannot r ema i n  

i n  t h e  l ong r u n a t  a r ed u ce d  l e v e l  o f  u nemp l oyme n t  w i t h o u t  i n f l a t i on .  The 

i n f l a t i o n  tha t r e s u l ts f r om i n c r e a se d  emp l oyme n t  even t ua l l y  nu l l i f ie s  the i n cr ease 

in r e a l  b a l a n c e s  wh i ch s t imu l a t ed the i n c r ease i n  consump t i on , and i n c r eases the 

c o s t  of the c a p i t a l  s t o c k  thus l ower i n g  I q ' . Rea l demand i s  hence eve nt ua l l y 

r e d u ced t owar ds i t s  o r i g i na l l e v e l . These p r o c e s s e s  co n ve r g e  o n  a s te a dy s t a t e , 

wi th the s ame l ev e l  o f  capa c i ty u t i l i s a t io n  and u nemp l oyme n t , h i gh er p r ices , and 

s ome wh a t  h i g h e r  c a pa c i t y  GO P a n d  a c t ua l  GO P except i n  t h e  u n l i k e ly case t h a t  

c a pa c i t y  GO P gr ows f a s t e r  t h a n  a g g r e g a t e  d emand . 

I n  t h e  l ong r u n ,  t h e  mod e l  t h e r e f o r e  t r ans l a te s  a n  i n c r ease in nomi na l d emand d ue 

t o  i n c r e a s e d  f i nanc i a l  a s s e t s  i n t o  pr i ce s ,  e x c ep t  f o r  any i n c r e ase s i n  r ea l  deman d 

cons i s t e n t  w i t h a new h i g h e r  lev e l  o f  capa c i t y  GO P ( d ue t o  h i gh e r  p r od u c t i v i t y , 

c a p i ta l a cc umu l a t io n  or g r ow th o f  the l abour  f or c e ) ,  a n d  th e equ i l ib r i um l eve l o f  

c apa c i t y  u t i l i s a t i o n ,  an d  a l so any e f fec t s  o f  ch anges i n  r e l a t i ve commod i t y p r i c e s  

o n  ca pac i t y u t i l i s a t io n . At t h i s new , h i gh er l eve l o f  n om i n a l  i n c ome , a g en t s  i n  

t h e  eco nomy w i l l  a ga i n  b e  con t e n t  w i th t h e  s tock o f  money t h ey a r e  h o l d i n g . 



6 7  

To s u m  u p ,  ana l ys i s  o f  t h e  l ong r u n p r ope r t i e s  o f  t h e  mod e l  s u g g e s t  t h a t  t h e  p r i c e  

l eve l  i s  f i x e d  by o u t s i d e wea l th i n  the v e r y  long r u n ,  s u b j e c t  t o  i n c r e a s e s  i n  

ca pa c i t y  GD P  wh i c h  nec e s s i t a t e i n c r e a s e s  i n  t h e  r e a l money s u ppl y f o r t r a n s a c t i o n s  

pu r pose s .  

3 To wh a t  e x t e n t  do t h e  pr ope r t i e s  o f  the Sc hema mode l d i f f e r  f r om t h e  

ana l y t i ca l  pr oper t i e s  o f  t h e  par a d i gms ? 

Sec t i on I above d e s c r i b ed ana l yt i c a l  mode l s  f e a t u r i n g  s t ock f l ow cons i s t e ncy . 

Compar i son o f  t h e s e  mode l s  wi th the e s t ima t e d  mode l de s c r i b e d  i n  th i s  s ec t i o n  

g i v e s  a me a s u r e  o f  t h e  s u c c e s s  o f  t h e  mode l l i n g  p r o je c t , a n d  i n d i c a t e s  s o me o f  t h e  

d i f f i c u l t i e s  i n v o l ve d  i n  emp i r i c a l  impl eme n t at i o n  o f  s u ch p a r a d i gms . ( Of c o u r s e , 

a l a ck o f  s u cc e s s  i n  emp i r i c a l  mode l l i n g ma y  a l s o  i n d i c a t e  a l ac k  o f  r e a l i s m i n  

the f e a t u r e s  o f  a t e x t  book mode l ! ) 

A p r i n c i pa l  o f  t h e  Sc h ema mod e l  i n  th i s  r e spec t i s  t h e  l a c k  o f  a s t r o ng monej 

sto c k - i nt er e s t  r a te r e l a t i on n o rma l l y e n c a ps u l a t e d  in the LM c u r v e . I ns t ead , th e 

dema nd f o r  mo ney depends on t h e  y i e l d  c u r ve - t h e  c h o i c e  o f  mone t a r y  a g g r e g a t e  i n  

fact imp l i e s  a po s i t i ve r e l a t i o n  o f  mo ney demand t o  the s h o r t  r a t e . The s h o r t  

r a te i s  det e r m i n e d  b y  f o r e i gn i n t er e s t  r a te pa r i t y  w i t h o u t  d i r ec t  r e f e r en c e  t o  

money d e� a n d  o r  s upp ly . Howev er , i n  de fence o f  th i s  feat u r e ,  i t  c a n  b e  a r g u e d  

t� at f o r e i gn r a t e s  h av e  h i s tor i c a l ly been a c r u c i a l  d e t e r m i n a n t  o f  UK s ho r t r a t e s , 

an d few m a c r o ec o nom i c  mode l s  h a ve been a b l e  t o  demons t r a t e  a s t r o n g  c a u s a l  

r e l a t i o n  o f  money t o  t h e  i n t e r e s t  r a te i n  t h e  UK . A c o r o l l a r y  o f  th i s  r e s u l � , 

toge t h e r  wi th use o f  t o t a l  wea l th i n  e x pe n d i t u r e  f u n c t i on s ,  i s  t h a t  s t r o ng 

di f f e r e n t i a l  e f f e c t s  o f  money and bond f i na nced d e f i c i t s  a r e  a b se n t . We a k  

e f f e c t s  a r i se v i a  th e por t f o l i o  ba l ance t e rm i n  the l o n g  r a t e  eq u a t io n ,  as 

desc r i b e d  a bov e .  

Some u n s a t i s f a c t o r y f e a t u r e s  o f  th e Schema mod e l  a r i s e  i n  th e f i n a n c i a l  sys t e m .  

For e x ampl e ,  th er e i s  ge n er a l l y  n o t  an endogenous  det e rm i n a t i o n  o f  a s s e t  pr i ce s  b y  

a s s e t  d e m a n d s  a n d  suppl i e s .  A t  mo s t ,  asset p r i c e s  a r e d e t er m i n e d  i n  r e d u c e d  f o r m  

eq ua t i on s ,  w i th por t f o l i o  i mba lance t e r ms f e e d i n g  i n  wea l th d i s e qu i l ib r i um 

e f f ec t s . For e i gn e r s '  por �f o l i o p r e fe r e n c e s  a r e  not e x p l i c i t ly mode l l e d ,  wh i l e 

th e or e t i ca l  c o n s i d e r a t i o n s  s u g ge s t  t h a t  th ey s h o u l d  b e  a n  impor t a n t  d e t e r m i n a n t  o f  

t h e  e x ch ange r a t e .  T h i � dl y , t h e r e  i s  n o  e x p l i c i t  mode l l i n g  o f  c e r ta i n  non 

cle a r e d  m a r k e t s , s u ch as those f o r  bank a dvance s ,  as s u g ge s t e d  by Ba ck u s  e t  a l  

( 1 9 8 0 ) . 
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Conc e r n i ng wea l t h e f f e ct s ,  t h e s e  a r e  r e s t r i ct e d , except i n  t h e  expe r i me n t  a bove 

( pa g e s  6 1 - 5 ) , to  det e r m i na t i o n  of  expend i t u r e  by t ot a l  wea l t h .  De s i r e d  pe r so n a l  

s e c t o r  wea l t h  ( i n t h e  consump t i o n  f un c t i o n ) depe nds o n l y  o n  i nc ome , t h o u g h  i t  i s  

i n f l ue n c e d  by i n t e r e s t  r a te s  i n  t h e  r ed uced f o rm - a s ,  f o r  examp l e ,  h i gh e r  r e a l  

i nt e r e s t  r a t es i nc r e a s e  pe r so na l  i nc omes v i a  t h e i r  non - l a bo u r  compone nt , a n d  hence 

t h ey i nc r e a se des i r e d  wea l t h . The seque n t i a l d ec i s i o n  p r oc e s s  i n  the mod e l  c o u l d  

a l s o  be c r i t i c i se d . To s umma r i se ,  g i ve n  i nc ome a n d  l ag g e d  wea l th , t he dec i s i on 

t o  spend i s  a p r i ma r y  d ec i s io n , d e t e rmi n i ng a l s o  t h e  t o t a l  a ccumu l a t i o n  o f  

a s s e t s .  I nv e s tme n t  i s  t h e n  sepa r at e ly d e t e r m i ne d , l e a v i ng f i n a nc i a l  a s s e t s  as a 

r e s i d u a l ,  w h i c h  i s  t h e n  spl i t  amo n g  t h e  f i n a n c i a l  a s s e t  po r t f o l i o .  Ce r t a i n  o f  

t h e  a na l y t i ca l  mod e l s  qu i t e  c o r r ec t ly t r e a t  t hese dec i s i on s  a s  s i mu l t aneou s . The 

s e qu e n t i a l  app r oa c h  w o u l d  be mo r e  a pp r op r i at e  i f  i nt e r e s t  r a te s  a f f ec t e d  

e x pe nd i t u r e s  d i r e c t l y .  Howeve r ,  emp i r i ca l  e v i dence f r om e s t i ma t i o n s  s u g g e s t s  

t h a t  t h e s e  e f f ec t s  a r e  r e l at i v e l y  wea k . 

I n f l a t i o n  e f f e c t s  o n  i nc ome a r e  i de n t i f i e d  a bove a s  a n  impo r t a n t  c o nd u i t  o f  s t oc k  

e f f e c t s  o n  r ea l  be hav i ou r .  A l t h o u g h  t h i s  i s  imp l eme n te d  f o r  pe r so n s ,  i t  i s  not 

c a r r i ed t h r o u g h  f o r  the c ompa ny . ove r seas , and pu b l i c  s ec t or s .  

t h e  s t o c k - f l ow mod e l l i ng i s  not c o n s i s te n t . 

I n  t h e s e  cas e s , 

F i na l ly ,  one may c o n s i de r  t h e  i n f l ue n c e  o f  p r i c e s .  E x p l i c i t  mode l l i ng o f  p r i c e 

expect a t i on s  i s  a v o i ded e x c e p t  i mp l i c i t l y  a s  b a c k w a r d - l oo k i ng , a d ap t i ve 

e xpe c t a t i o ns , f o r  e x amp l e  i n  t h e  w a g e  e q u a t i o n ,  w i t h  o n ly l on g  r u n  homoge ne i ty o f  

w a g e s  a n d  p r i ce s .  ' Ra t i o na l '  o r  f o r w a r d - l oo k i ng p r i c e  expect a t ions a r e  a n  

o b v i o u s  a l t e r na t i ve , a n d  m i g h t  b e  e x pe c t ed a l s o  t o  f ea t u r e  i n  t h e  e x c h a n ge r at e  

e qu a t i o n ,  t h e  f i na n c i a l  sy s t em and c e r t a i n  r e a l  e x pe n d i t u r e  equ a t io n s  ( i n t h i s  

c on n e c t i o n ,  s e e  E a s t o n  a n d  M a t thews ( 1 9 8 6 » . 

a pp r op r i at e  i n  o t h e r  a r ea s  o f  t h e  mode l .  

Ra t io n a l e x pe c t a t i on s  m i g h t  a l so be 

These p r o b l ems , of wh i ch i n t e r e s t  r a t e  d e t e r m i na t i o n  i s  pe r haps the mos t  se r i o u s , 

mean t h e  mo de l does n o t  e n t i r e l y  e n c a ps u l at e  t h e  p r op e r t i e s  o f  t h e  a n a ly t i c a l  

mod e l s  - i n  pa r t i c u l a r  a mo ney - f i na n c ed e x pa n s i o n  does n o t  e x e r t  a n  e x pa n s i o n a r y  

i nf l ue n c e  o n  t h e  economy v i a  a s t r o n g  d ownw a r d  p r e ss u r e  o n  t h e  i nt e r e s t  r at e . 

E f f e c t s  a r i se i ns t ea d  v i a  wea l t h  e f f ec t s  o n  consump t i o n  a n d  l abou r  supply a n d  

l i qu i d i ty e f f ec t s  o n  i n ve s t me n t .  The expan s i on a r y  r es u l t  s t i l l  a r i se s , h oweve r : 

b u t  i t  wo u l d  d o  so equ a l l y  t h r o u g h  a bond f i na nc ed ex pa n s i o n ,  ex cept t o  t h e  e x t e n t  

c r owdi n g - o u t  occu r s  v i a  a n  i nc r e a s e  i n  t h e  l o n g  r at e . 

On t h e  c r e d i t s i d e ,  t h e  mod e l l i ng ex e r c i se does i nc o rpo r at e  mos t o f  t h e  othe r 

p r ope r t i e s  o f  t h e  pa r ad i g ms ,  e nc aps u l a t ed i n  t h e  d i s c u s s i o n  o f  des i r ab l e  

p r o pe r t i e s  o f  ma c r oe c o n om i c mod e l s  e n ume r a te d  a b o v e  ( pa g e  14 ) . Ce r t a i n  f e at u r e s  

o f  t h e  mod e l  cou l d  a ls o  b e  h i gh l i gh t ed a s  u se f u l  a d d i t i o n s  t o  t h e  pa r a d i gms . F o r  
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e x amp l e , t h e  mod e l  h a s  a f o r e i g n  t r a d e  s ec t o r , w i t h  t r a d e  vo l ume s ,  p r i c e s  a n d  t h e  

e x c ha n g e  r a t e  e ndoge nou s .  Th e r e  i s  a l so a w i d e  d i s a g g r e g a t i o n  o f  i n ve s t me n t , 

l a bou r dema n d ,  p r i ce s , f i na n c i a l  a s se t s  and of i n c ome a n d  e x pe n d i t u r e a t  a 

s ec t o r a l  l e ve l . One cou l d  po i n t  out i n  pa r t i c u l a r  t h e  d i s a g g r e g a t i on o f  e q u i t y ,  

wh i ch a l l ow s  s u b s t i t ut a b i l i � y f o r  pe r sons o f  f i n a n c i a l  a s s e t s  w i t h  c l a i m s  t o  

capi t a l . I t  a l s o  a l l ow s  a mo r e  c ompl e t e d et e r m i na t i o n  o f  H i c k s i a n i nc ome . L i k e  

o t h e r  a s s e t  p r i ce s , howeve r ,  equ i ty p r i c e s  a r e o n l y  mod e l l e d  a s  a r ed u c e d  a n d  n o t  

a s t r u c t u r a l  f o r m .  

A f u r t h e r  d i s t i n ct i o n  of t h e  Schema mod e l  i s  endog e n o u s  c a pa c i t y u t i l i s a t i o n , 

wh i ch i s  u s e d  w i d e l y  t o  i n f l u ence ma r k e t  c l e a r i n g . The spec i f i c a t i o n  o f  

pot en t i a l  o u t pu t ,  w i t h  a t i me t r e n d , and l a bou r s u p p l y  d e t e r m i ne d  b y  popu l a t i o n  

g r ow t h ,  g i ve s  e n dogenous g r ow t h  t o  t h e  mod e l  a n d  hen c e  pos i t i ve c a p i t a l  

a c cumu l a t i o n a n d  net  s av i ng i n  a s t ea d y  s t a t e ,  u n l i k e c e r t a i n  a n a l y t i c a l  mod e l s .  

The mod e l  e n caps u l a t e s  t he s l ow p r oc e s s  of ma r k e t  c l e a r i ng i n  a n  eco nomy , a n d  

h e n c e  m i gh t  b e  t h o u g h t  mo r e  ' r ea l i s t i c ' t h a n  c e r t a i n o f  t h e  a n a l y t i c a l  

p a r a d i gms . Th i s  i s  a ch i eved p r i nc i p a l l y  by u se o f  m a r k e t  c l e a r i n g l o n g  r u n  

s o l u t i o ns i n  k ey e q u a t i o ns , b u t  o n l y  pa r t i a l  ad j u s t me n t  i n  t h e  s ho r t  r u n  a n d  s l ow 

a d j u s tme n t  t o  t h e  s t eady s t a t e . The a cc u r a cy o f  t h e  mode l ' s  r e p r e se n t a t i o n of 

t h e  ma r k e t b e ha v i o u r  o f  the e c onomy is  o f  cou r se s u b j ec t  to the wea k ne s s  o f  d a t a ,  

t h e  i na c c u r a c y  o f  the p r i o r  cho i c e  o f  i ndepe n de n t  v a r i a b l e s , t h e  e s t i ma t i on 

me t h od s ,  t h e  L u c a s  c r i t i q u e  e t c .  

F i na l l y ,  o ne m i g h t  not e t h e  u se o f  wea l t h  a s  a d e t e r m i na n t  o f  t h e  l a bo u r  s upp l y , 

and compa n y  l i qu i d i ty a s  a d et e rm i n a n t  o f  t h e  e qu i ty p r i c e .  

On ba l a nc e ,  i t  c a n  be c l a i me d  t h a t  t h e  mod e l l i ng e x e r c i se r e p r e s e n t s  p r o g r e s s  i n  

co n s i s t e n t  s t o c k  f l ow mod e l l i ng ,  b u t  t h e r e  r ema i n  s ome p r o b l ems a n d  

d e f i c i en c i e s .  The s ho r t comi ngs o f  t he mod e l  i n  r e l a t i o n  t o  t h e  pa r a d i g ms l i s t e d 

i n  t h e  f i r s t  pa r t  o f  t h i s  se c t i o n  t h u s  f o rm a n  i mpo r t a n t  a r e a  o f  f u t u r e  

r e sea r ch .  Ot h e r  a r e a s  c ou l d  a l s o be noted , howeve r ,  wh i c h  a r e  i mpo r t a nt t o  

s t o c k / f l ow mod e l l i ng b u t  a r e  not a n a l y se d  e i t h e r  by t h e  t h eo r e t i c a l  wo r k  i n s t a n c e d  

i n  t h i s  pape r , n o r  i n  the mod e l l i ng e x e r c i s e . Fu t u r e  wo r k  o n  s t oc k  f l ow 

mod e l l i n g wou l d  be needed t o  t a k e  them i nt o  a c cou n t . 

1 The r o l e  o f  ba n k  c r e d i t  a s  a d e t e r m i na n t  o f  e x pe n d i t u r e s  a n d  a d e t e r m i n a n t  o f  

i nt e r e s t  r a te s . 

b an k i ng s y s tem . 

A compl e t e  t r e a t me n t  obv i ou s l y  r e qu i r e s  mode l l i ng o f  t h e  

2 . T r e a tme n t  o f  t h e  PSBR v i s  a v i s  pr i v a t e  s ec t o r bo r r ow i ng - s h o u l d  i t  h a v e  

d i f f e r e n t  e f f e c t s  o n  t h e  economy , a s  i t  doe s i mp l i c i t l y  i n  t h e  wo r k  a bo v e ?  
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3 Ide n t i f i ca t i o n  o f  a bu f f er v a r i a b l e  a n d/or d i r ec t  e f f e c t s  o f  d i sequ i l i b r i um 

a s se t s  o n  r e a l  v a r i ab l e s  a pa r t  f r om v i a  t h e i r  t ot a l le v e l s . I n  t h e  Sch ema 

mod e l , i t  h as been s u g g e s ted t h a t  i n ve n t o r i e s  f o r m  a ' bu f f er ' o n  t h e  r e a l 

s i de , a n d  b a n k  l e n d i ng o n  the f i nanc i a l  s i de , b u t  the t r eatme n t  i s  n o t  

e x p l i c i t . 

4 S h o u l d  t h e  r e a l e xc h a n g e  r a t e  b e  a l l owed t o  c h ange i n  the l ong r u n ,  as i s  not 

p e rm i t t e d  b y  the p u r ch a s i n g  power par i t y f ormu l a t ion adop ted h er e ?  
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EQUAT ION L IS T I N G  - 4 S E CTOR S C H EM A  MOD E L  

( a )  Rea l Ex pe n d i t u r e  

I n f l a t i o n r a t e  o f  consumer pr i c e s  

I PC ( PC - PC 
l

) / PC 
1 t - t -

Aver age i n f l a t i on r a t e  o f  PC ov e r  pa s t  2 yea r s  

W I PC = ( I PC + I PC 
1

) / 2 
t -

I n f l a t i on r a t e  o f  g i l t  p r i c e s  

I PG ( G P - G P  
l

) /GP 
1 t - t -

Aver age i n f l a t i on r a te o f  GP over  pa s t  2 yea r s  

W I PG = ( I PG + I PG
t _ l

) / 2 

I n f l a t i on r a t e  o f  s h a r e p r i c e s  

IS P ( S  PU K - S PUK 
1

) /S PUK 
1 t - t -

Ave r age i n f l a t i on r a t e  o f  S PU K  o v e r  pa s t  2 y ea r s  

W IS P  = ( IS P  + I S P  
1

) / 2 
t -

Ad j us t ed pe r so na l i n come 

YA = YD / P C  - ( W I PC /x ) * [ ( N CW P  - 0 . 7  K ND J ) / PC l
t _ l 

+ y* ( K EQJ / P C ) t _ l 
+ z * ( 0 . 7 KNDJ/ P C '

t _ l 

( AI )  

( A 2 )  

( A 3 )  

( A 4 ) 

( A S )  

( A 6 )  

( A  7 )  
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+ ( 1 _ ( 1 _ z )
0 . 5

) * [  !::, 0 . 7 KND P/ ( PC * PC  )
0 . 5 ] * 0 . 0 6 

- 1  

wh er e x = 1 + W I PC 

y ( W I PS - W I PC ) / ( 1  + -W ! PC ) 

z = ( W I PG - W I P C ) / ( 1 + W I P C )  

C on s u mp t i o n  Fu n c t i o n  ( A 8 )  

!::,I n  C = 0 . 5 7 0 4 7 !::, I n  Y A  - 0 . 1 4 8 9 5 I n  ( C/YA ) 
1 t -

( 1 0 . 4 )  

+ 0 . 0 2 6 7 4  

( 2 . 5 )  

- 2  
R = 0 . 8 9 9  S E  

S t o ck b u i l d i n g  

( l .  4 )  

I n  « ( NFW P + CPDN )
t _ l

/ PC ) /YA
t _ 1

) - 0 . 0 2 3  

( 1 .  8 )  

0 . 0 0 7 4 1 4  DW = 2 . 7 LM ( 2 ) = 5 . 2 1 9 6 6  - 1 9 8 2  

Al n K I l T = - O .  2 9 0 5 6  ti I n  ( l  + R LB /I 0 0 )  - !::,I n  PS ] 
( 2 .  3 )  

( A 9 ) 

+ 0 . 20 3 1  [ I n ( l  + R LB / I 0 0 )  - !::,I n  PS t - l ] + 1 . 5 6 0 6 !::, I n  GD PE 
( 1 . 4 )  ( 3 .  3 )  

+ 0 . 6 6 4 7 3 I n  ( GD PE /K I I T ) t _ 1 - 0 . 7 2 4 8  + 0 . 1 7 6 3 8 !::,1 n ( GD PC / GD PE ) 

- 2  
R = 0 . 8 1 4  S EE = 0 .  0 1 4 DW = 0 . 0 1 4 

I n ve n t o r y  S t o c k - Fl o w  Ide n t i t y  

1 1  = K I l T - K I I Tt _ l 

Nomi na l S t oc k b u i l d i n g  

l I E = I I * ( PS  + PS t - l ) / 2  

S t ock Appr ec i a t i o n  

YSA = ( K I l T  * PS )  - ( K I l T * PS ) t - 1  - I I E  

Tob i n ' s  - 0- ( a v e r age ) 

LM ( 2 ) = 7 . 4 1 9 6 4  - 1 9 8 0  

o = K E OC / ( C PN N * ( 1  - I A L L »  + ( K I l T  * pS )  

( A I D )  

( Al l )  

( A1 2  ) 

( A1 3  ) 
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Pr i v a t e  no n - r e s i de n t i a l  f i x e d  i n v e s tme n t  

I n I N P  = - 0 . 5 4 6 3 5  I n  ( K PN G ) t _ l - 0 . 1 1 7 6 8  I n  ( PF L / P GD P ) t - 1  
( 1 . 6 ) ( 2 . 1 )  

+ 0 . 5 2 8 9 1  I n  ( PMBM / PGD P ) t _ l + 0 . 1 4 2 9  I n  Qt - l  
( 3 . 6 ) ( 2 . 5 ) 

- 2  

+ 0 . 0 8 1 9 1 TI M E  + 1 5 . 6 5 6 6 8  
( 4 . 4 ) ( 3 . 8 ) 

R = 0 . 9 6 8  S E  = 0 . 0 3 2 1 6 2 DW = 2 . 4 LM ( 2 ) = 6 . 6  1 9 6 6 - 1 9 8 2  

Pr i v a t e  s ec t o r  h o u s i n g i n v e s tme n t  

I n  I HP = 0 . 5 5 9 8 1  I n  I H Pt - l  - 1 . 8 26 4 9 [ 1 n ( l  + R LB / I O O ) - 11 1 n  PGD P ]  
( 4 . 1 )  ( 3 . 9 ) 

- 0 . 3 4 1 9 8  I n  K PDGt - l + 3 . 5 7 6 6 2  I n  ( PGD P/UL C )  + 6 . 6 8 5 9 1 
( 3 . 2 ) ( 3 . 3 ) ( 3 . 6 )  

- 2  
R = 0 . 7 S E  = 0 . 0 6 9 1 7  DW = 2 . 1 LM ( 2 )  3 . 8 

Ag g r e g a t e  F i x e d  I n v e s tme n t  I de n t i t y 

I F  = I N P  + I HP + I N G  + I HG 

Re a l  G r o s s  C a p i t a l  S t o c k : Pub l i c  non - r e s i de n t i a l  

KUNG = I NG + 0 . 9 8 8 9  KUNG t _ l 
( 1 1 4 . 6 ) 

- 2  
R = 0 . 9 9 9  S E  = 9 9 9 2  DW = 1 . 4  LM ( 2 )  = 5 . 0  

Re a 1 G r o s s Ca p i  t a l  Sto c k : Pr i v a t e  no n-r e s i den t i a l  

K PNG = I N P  + 0 . 9 7 7 5 6  K PNG t - l  
( 1 3 0 . 5 ) 

- 2  
R 0 . 9 9 9  S E  = 1 0 0 6 5 DW = 1 . 4  LM ( 2 )  = 1 . 7 

Rea 1 G r o s s  Capi t a l  S t o c k :  P r i v a t e  r e s i den t i a l  

K PDG = I HP + 0 . 9 9 9 0 6 K PDGt - l  
( 1 2 1 . 9 )  

- 2  
6 5 8 2  R = 0 . 9 9 9  S E  = DW = 1 . 6  LM ( 2 )  = 5 . 1  

Rea l Ne t Ca p i ta l  Sto c k : Pr i va t e  n o n- r e s i de n t i a l  

K PNN = 0 . 6 1 4 7 1 K PNG ( Nom i na l  CPNN = K PNN . P I N P )  
( 2 8 0 . 6 ) 

- 2  
R = 0 . 9 9 9  LM ( 2 ) = 1 5 . 4  S E  3 0 8 9  D W  = 0 . 2 

1 9 6 4  - 1 9 8 2  

1 9 6 6  - 1 9 8 2  

1 9 6 8  - 1 9 8 2  

1 9 6 4  - 1 9 8 2  

1 9 6 5  - 1 9 8 2  

( A 1 4 )  

( A 1 5  ) 

( A 1 6  ) 

( A1 7  ) 

( A 1 8  ) 

( A 1 9  ) 

( A 2 0  ) 
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Rea l n e t  ca p i ta l  s t o c k : P r i v a t e  r e s i de n t i a l  

K PD N  = 0 . 5 9 37 2  K PDG + 5 6 6 . 2 5 6  T IME ( Nom i n a l C PD N  • K PD N . PI H P )  
( 1 9 3 . 4 )  ( 1 1 . 9 ) 

- 2  
R = 0 . 9 9 9  S E  = 8 9 2  DW E 0 . 3 LM ( 2 ) = 1 4 . 3 1 9 6 3  - 1 9 8 2  

Ex p o r t  v o l ume e x c l u d i ng o i l 

6 1 n  ( X  - XG 2 )  = 0 . 6 7 4 2 9  
( 3 .  6 )  

61 n TW I P - o .  1 4 3 9 1  6 1 n ( PX -;;.;.;...--

( 0 . 9 ) ( W P I M/EER ) 

- 0 . 5 4 0 4  In X - X G 2_ 1 - 0 . 46 2 0 4  I n  f. PX � 
( 2 . 7 )  'N I P L W P I M /E E} _ l 

- 3 . 2 8 1 9  + 0 . 3 3 0 5 1  I n  ( � )  
( 2 .  7 ) ( 1 .  5 ) ( GD PE ) t - l  

- 2  
R = 0 . 7 4 2 S E  = 0 . 0 2 4 DW & 2 . 6 LH ( 2 )  2 4 . 2 1 9 6 4  - 1 9 8 1  

Impor t v o l ume e x c l u d i n g  o i l 

( A 2 l ) 

( A 2 2 )  

( A 2 3 )  

6 1 n  ( M  - M G 2 ) = 1 . 7 7 4 7 6 1 n  ( GD PE + M )  - 0 . 3 3 6 5 7  1 n  ( M  - M G 2 ) / ( GD PE + M ) t - l  
( 2 . 9 ) ( 1 . 5 ) 

- 0 . 1 4 6 8 3  1 n  ( PM /PGD P )  - 0 . 37 1 8  I n  ( GD PC/ GD PE ) t _ 1 
( 1 . 0 )  ( 1 . 0 )  

+ 0 . 0 1 4 9 6  T I M E  - 0 . 6 9 1 4  
( 2 . 2 ) ( 1 . 4 )  

- 2  
R = 0 . 4 4 1  S E  = 0 . 0 4  DW = 2 . 0 

Fa c t or c o s t  ad j u s tme n t  

LM ( 2 )  = 7 . 2 1 9 6 4  - 1 9 8 1  

F CA = 0 . 0 7 7 5 7 G + 0 . 0 6 9 8 9  I + 0 . 0 4 3 1 8 X + 0 . 1 5 26 6  C 
( 1 5 5 . 8 ) 

- 2  
R = 0 . 9 9 8 8  S E  = 5 7 2  DW = 0 . 6 

De f l a t or f or F CA 

1 9 5 5  - 1 9 8 2  

TR EF = TR EF _ 1 • PGD P/ PGD P_ l + 0 . 1 5 1 8 6  6R IT/R I T_ 1 

- 2  
R = 0 . 2 8 6  S E  = 0 . 0 3 9  D W  = 1 . 6  

Demand ( GD P  a t  f ac t or c os t ) 

GD PE = C + I F  + 1 1  + G + X - M - F CA 

To t a l  F i n a l  Ex pe n d i t u r e  

TF E = GD PE + M 

( b )  La b o u r  Ma r k et 

1 9 6 4  - 1 9 8 2  

( A2 4  ) 

( A 2 5  ) 

( A 2 6  ) 

( A 2 7 )  
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La bo u r  S u p p l y  

ln ( r..s / POW A )  0 . 0 0 3 1 4  TIME - 0 . 2 6 7 4  9 + D L PT 

- 2  0 . 7 6 3  R = S E  0 . 0 0 9 7 7  DW = 0 . 6 LM ( 2 )  

Dev i a t i o n s  of 

DLPT = 0 . 0 7 5 2 1  
( 1 . 1 )  

- 0 . 0 5 7 8  
( 0 . 6 ) 

+ 0 . 1 3 6 0 3  
( 2 .  4 )  

- 0 . 0 4 2 7 7  
( 1 . 7 ) 

+ 0 . 0 3 0 1 8 
( 0 . 9 ) 

- 0 . 0 8 0 4 8  
( 2 . 6 )  

- 1 . 26 6  
( 3 .  4 )  

l og 

I n  

I n  

I n  

I n  

I n  

I n  

4 
L 

i = 1  

o f  pa r t i c i pa t ion r a t e  f r om 

[ ( WS ( 1  - TR YW ) ) /PC ) t _ l 

[ ( WS ( l  - TR YW ) ) /PC ) t - 2  

[ ( WS ( 1  - TR YW ) ) /PC ) t _ 3 

( NFW P + CPDN ) /PCt _ l 

( NFWP + CPDN ) /PC t _ 2 

( NFW P + CPDN ) /PC t _ 3 

LU /LS t - i 

= 9 . 9  1 9 6 6 - 1 9 8 2  

t r end 

- 2  
R = 0 . 5 3  S E  = 0 . 0 0 6 8  DW = 1 . 9  LM ( 2 )  3 .  3 1 9 6 7  - 1 9 8 2  

Pr i va t e  s ec t or d ema n d  f or l a bo u r  

l n  LD P = 0 . 1 9 0 5 4  I n  ( K PNG ) 
1

- 0 . 1 8 7 9 1 n ( PF� /PGD P )  
1 

( 1 . 8 ) 
t -

( 1 . 0 )  
t -

( 8 1 ) 

( 8 2 )  

( 8 3 )  

- 0 . 0 3 3 9 9  I n  ( PM8M /PGD P )  
1 

- 0 . 6 8 6 6 4 l n ( WS + ( YE C/LD ) /PGD P 
1

) 

( 0 . 6 )  
t -

( 1 . 5 )  
t -

- 0 . 2 3 1 0 5  I n  ( GDPC/GD PE )  
1 

+ 1 1 . 1 2 1 7 6  + 0 . 1 8 1 2  I n  GD PE 
( 1 . 5 )  

t -
( 1 2 . 7 )  ( 1 . 3 ) 

- 2  
R = 0 . 8 9 5  S E  0 . 0 1 1  DW 1 . 9  LM ( 2 ) = 8 . 3 1 9 6 6  - 1 9 8 1  

Pu b l i c  emp l oyme n t  

I n  LDU = 0 . 4 3 5 1 8  
( 2 .  7 )  

( 9 4 )  
I n  ( G  + I NG + I HG )  - 0 . 0 0 2 8 7  I n  ( LDU / ( G + I HG + I N G ) )

t - l  ( 1 .  2 )  

- 2  
R = O .  3 8  S E  = 0 . 0 2 0 2  DW 1 . 6  1 9 6 5 - 1 9 8 2  

Dema n d  f o r  l a b o u r  ( 8 5 )  

LD = LDU + LD P 
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U n e mp l oy me n t  

L U  = LS - LD 

( c )  O u t p u t  

M i d-y e a r n o n - r e s i de n t i a l  r e a l  g r o s s cap i t a l  s t o c k  

1 
K = . L ( K PNG + KUNG ) . - 2 1 = 0 t - 1 . 

P r od u c t i o n  f u n c t i o n  ( ca pa c i ty o u t p u t ) 

I n  GDPC = 0 . 6  I n  LS + 0 . 4  I n  K + 3 . 5 2 0 0 4  - 0 . 2 1 5 2 5 I n  ( PMBM/PGD P ) 
( 2 1 5 . 3 )  ( 4 . 2 ) 

+ 0 . 0 1 0 2 2  T I M E  - 0 . 0 0 5 5 6  I n  ( PFL/PGD P )  
( 7 . 3 )  ( 0 . 9 )  

( 9 6 )  

( C l )  

( C 2 )  

- 2  
� 0 . 8 0 5  S E  = 0 . 0 2 2 6 DW = 1 .  5 LM ( 2 )  = 1 .  8 1 9 6 6  - 1 9 8 0  

Ca pac i ty u t i l i s a t i o n  ( C 3 )  

C APU = GD PE/GDPC 

( d )  W ag e s  a nd i nc ome f r om e mp l oyme n t  

Ph i l l i ps Cu r ve ( D1 )  

6 I n  WS - 1 . 0  In ( YW S  + YEC ) /GDPE + 0 . 4 6 3 8 1  6 1 n  GDPE/LD + 0 . 4 l 6 2 2 6 1 n PC 
( 1 . 6 )  ( 1 . 6 )  

- 2 . 1 3 5 8 3  ( LU/LS )
_l 

+ 0 . 0 1 1 3  T I ME + 0 . 0 8 9 7 4  D 7 5  + 0 . 1 0 3 8  6 1 n  TRYW 
( 2 . 5 )  ( 2 . 8 )  ( 3 . 1 )  ( 1 . 1 )  

- 0 . 0 3 8 9 2  I n  ( WS ( 1  - TRYW ) /PC ) 
( 1 8 . 4 )  t - l  

- 2  
R = 0 . 9 9 1  S E  = 0 . 0 1 9  DW = 1 .  6 LM ( 2 ) = 1 . 1  

L a b o u r i nc ome 

YWS = WS * LD * 0 . 0 0 1  

Empl oy e r s '  na t i o n a l i ns u r a n c e  c o n t r i bu t i o ns 

Y EC N  = A N  I R .  Y\-JS 

Emp l oy e r s '  o t h e r  c o n t r i bu t i on s  

6l n  Y ECO = 1 .  0 6 1 n  YWS + 2 . 7 2 5 7 1  
( 2 . 2 )  

LU/LS + 0 . 0 2 1 4 5  
( 1 .  7 )  

- 2  R = 0 . 1 7 S E  = 0 . 0 4 9 5  DW = 2 . 0 LM ( 2 )  = 3 . 4  

Tot a l e mp l oy e r s '  co n t r i bu t i o n s  

Y EC = YECO + YECN 

1 9 6 4  - 1 9 8 2  

( D 2 )  

( D 3 )  

( D4 )  

1 9 6 4  - 1 9 8 2  

( D 5 )  
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U n i t  l a bou r c o s t s  

U L C  = ( ( WS • L D ) + Y EC ) /G DPE 

( e )  P r i c e s  

Consume r P r i c e d e f 1 a t o r  

1 n PC = 0 . 3 9 0 2 1  
( 7 . 1 )  

I n  ULC + 0 ; 1 9 9 3 7 
( 5 . 4 )  

I n  PM + 0 . 0 8 7 0 7  
( 1 .  7 )  

( D6 ) 

( E  1 ) 

I n  ( FCAt/GDPE )  

+ 0 . 1 5 3 9 3  I n  ( P M/ULC ) - 0 . 3 9 8 8 3  [ I n ( P C/ULC ) _ l ( 2 . 6 )  t- 1 
( 3 . 7 )  

- 0 . 1 5  I n  ( FCAt/GDPE ) / ULC 1 + 0 . 2 1 2 8 9  
- 1  

( 3 . 7 )  

- 2  
R = 0 . 9 5 7  S E  = 0 . 0 1 0 6 3 6  DW 
I n ve n t o r y  pr i c e  d e f 1 a t o r 

2 . 2  L M ( 2 )  0 . 2  1 9 6 4  - 1 9 8 2  
( E 2 ) 

I n  PS = 0 . 2 3 2 0 9  
( 4 . 6 )  

I n  ULC + 0 . 2 9 7 1 8 
( 6 . 6 )  

I n  PM + 0 . 2 1 2 2 7  I n  ( PM/ULC ) t _ l 
( 6 . 2 )  

- 0 . 3 1 6 7 3  I n  ( P S/ULC ) _ 1 + 0 . 1 0 4 9 1  - 0 . 1 1 5 7 9  I n  ( GDPC/GDP E ) _ 1 
( 5 . 1 ) ( 2 . 4 )  ( 1 . 5 )  

- 2  
R = 0 . 9 7 4  SE = 0 . 0 0 9 5  D W  = 2 . 4  L M ( 2 )  = 4 . 5 1 9 6 4  - 1 9 8 1  

P r i v a t e  non- r e s i de n t i a l  f i x ed i n v e s t me n t  p r i ce d e f 1 a t o r  

I n  P I N P  = 0 . 5 6 3 0 3  
( 4 . 6 )  

I n  U L C  + 0 . 1 4 2 2 3  
( 1 .  8 )  

I n  P M  + 0 . 1 6 4 3  I n  ( P M/ULC ) t _ l 
( 2 . 1 )  

- 0 . 4 3 3 4 3  I n  ( P I NP/ULC ) t _ l + 0 . 0 9 9 2  

- 2  R = 0 . 8 4 5  

( 2 . 3 )  ( 1 . 5 )  

SE = 0 . 0 2 2 1 2 5 DW = 1 . 3  L M ( 2 )  

P r i v a t e  h ou s i ng i n ve s tment pr i c e  d e f l at o r  

3 . 7 1 9 6 6  - 1 9 8 2  

I n  P I H P  = 0 . 7 8 6 7 5  
( 3 . 2 )  

I n  ULC + 0 . 4 1 9 1 8  
( 2 . 1  ) 

I n  PM - 0 . 1 7 7 6 1  I n  
( 1 .  2 )  

( P I H P/ULC ) _ 1 + 0 . 0 1 9 2 7  
( 0 . 8 )  

- 2  
R = 0 . 5 7 6  SE 0 . 0 5 2 5 9  DW = 1 . 2  L M ( 2 )  = 5 . 1:  

Gove r nm e n t  c u r r e n t  e x pe n d i t u r e p r i ce d e f l at o r  

1 9 6 4  - 1 9 8 2  

I n  PG = 0 . 8 3 7 9  
( 1 0 . 2 )  

I n  U L C  + 0 . 1 4 7 5 5  
( 2 . 1  ) 

I n  P M  + 0 . 2 6 5 4 8  I n  ( P M/ULC ) t _ 1  
( 0 . 8 )  

- 0 . 2 0 8 3 6  I n  ( PG/ULC ) _ 1 + 1 . 7 8 3 3 3  

- 2  
R = 0 . 9 4  

( 0 . 8 )  ( 0 . 7 6 ) 

SE 0 . 0 1 5 0 1 2 DW 2 . 0  L M ( 2 )  3 . 1  1 9 6 4  - 1 9 8 2  

( E 3 ) 

( E 4 ) 

( E 5 ) 
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Pu b l i c  s ec t or i n v e s tme n t  pr i c e  de f 1 a t o r  ( E 6 ) 

6 1 n  P I N G  = 0 . 7 4 7 4 4  6 1 n  U L C  + 0 . 2 8 2 6 9  6 1 n  PM - 0 . 1 5 4 4 9  I n  ( P I NG /U L C ) _ l + 

0 . 0 4 2 4 2  
( 1 .  2 )  

- 2  
R = 0 . 8 5 1  

( 6 . 3 )  ( 3 . 7 ) ( l . 0 ) 

S E  = 0 . 0 2 5 DW = 1 .  6 LM ( 2 )  = 1 . 9  

C u r r e n t  p r i c e  GDP 

1 9 6 6  - 1 9 8 2  

GD P£ = ( C  * PC )  + ( IN P  * PI N P )  + ( I HP * PI H P ) + « ING + I HG )  * PI NG ) 

+ ( G  * PG ) + ( X  * P X )  - ( FCA * TRE F )  

GD P de f l a t o r  

P GD P  = GD P£/GD PE 

De f 1 a t or f o r  ma r k et p r i c e  GD P 

PGDM = ( GD P £  + ( F CA * TR E F » / ( GD PE + FCA ) 

D i s t r i bu t ed l a g  o f  i n f l a t i on r a t e  o f  PC 

P C 7  = 0 . 2 6  * I PC + 0 . 2 2  * I PC_ l + 0 . 1 8  * I PC _ 2 + 0 . 1 4 * I PC _ 3 

+ 0 . 1  * I PC _ 4 + 0 . 0 7 * I PC_ 5 + 0 . 0 3 I PC _ 6 

E x p o r  t P r  i c e s  

( E  7 )  

( E 8 ) 

( E 9 ) 

( E1 0  ) 

( E l l )  

I n  P X  = 0 . 1 5 1 9 7  I n  ( W PI M /EER ) + 0 . 1 9 37 9  I n  ( W PIM/EER ) _ l + 0 . 4 7 4 3 5  I n  PDGP 
( 1 . 7 ) ( 1 . 8 ) ( 3 . 0 ) 

+ 0 . 2 0 3 0 2 I n  PGD P_ l + 0 . 0 1 9 8  
( 1 . 5 ) ( l . 0 )  

- 2  
R = 0 . 9 9 8  S E  = 0 . 0 2 4 2  DW = 1 . 5 4  1 9 6 4  - 1 9 8 2  

Impor t P r i c e s  

I n  P M  = 0 . 7 4 4 8 4  I n  ( W PI M /E ER ) + 0 . 0 3 4 3 5 I n  ( W PI M /EER ) _ l 
( 5 . 1 )  ( 0 . 2 )  

+ 0 . 3 0 5 0 6  I n  PGD P - 0 . 0 2 7 9 1  
( 2 . 4 ) ( 1 . 2 ) 

- 2  
R = 0 . 9 9 5  S E  = 0 . 0 4 3 5 DW = 1 . 2  1 9 6 4  - 1 9 8 2  

( E 1 2  ) 
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E x c ha n g e  Ra t e  

6 1 n E ER = - 0 . 3 8 0 4 7  I n  PGDP/ ( WPI M/E ER ) _ l - 2 . 6 2 9 3 6  - 0 . 0 2 6 8 7  T I ME 
( 4 . 3 ) ( 1 2 . 2 )  ( 9 . 5 )  

- 0 . 0 7 7 0 8  D 6 8 + 0 . 3 3 8 8 6  I n  XG2 
( 3 . 4 ) ( 1 1 . 6 )  

- 0 . 0 9 4 8 6  I n  ( KNFA/NFA ) _ l + 0 . 0 0 6 2 4  6 RLB 
( 2 . 6 )  ( 3 . 2 )  

- 2  
R 0 . 9 3 0  S E  = 0 . 0 1 7  

p r i c e  o f  r aw ma t e r i a l s  

PMBM = FMBM/EER 

P r i c e o f  f u e l  

PEL = F F L/EER 

DW 

( f )  P u b l i c  s e c t o r  debt i n t e r e s t  

P u b l i c  s e c t o r  d e b t  i nt e r e s t  

EDBT = 1 . 1 1 0 6 9  [ RUKG/ 1 0 0 ) KNDP 
( 7 5 . 0 )  

- 2  

2 . 2  

R = 0 . 9 9 6 7  S E  = 2 9 1  D W  = 1 . 1  

LM ( 2 )  = 0 . 4  

1 9 6 3  - 1 9 8 2  

R a t e  o f  u n empl oyme n t  bene f i t  ( u s e  i n  s i mu l a t i o n s ) 

t 1 n  RU B = t l n  PC 

C u r r e n t  g r a n t s  t o  pe r so n s  

1 9 6 8  - 1 9 8 2  

( E l 3  ) 

( E 1 4 )  

( E 1 5 )  

( F l ) 

( F 2 ) 

( F 3 ) 

YJG = ( RU B  * LU ) + 1 . 6 1 3 8 2  ( RUB * ( 5 5 0 0 0  - POWA ) ) - 6 4 9 1 . 6  - 8 3 7 . 8  T I ME 
1 0 0 0  ( 7 . 5 ) 1 0 0 0  ( 6 . 7 )  ( 2 . 6 )  

- 2  
R = 0 . 9 5 9  SE = 1 8 8 5  DW = 1 .  4 1 9 6 4  - 1 9 8 2  

C u r r e n t p r i c e  g o v e r nme nt c u r r e n t  e x pe n d i t u r e  ( F 4 ) 

G £  = PG * G 

C u r r e n t  p r i c e  g ove r nmen t  i nves tme n t  ( F 5 ) 

I G£ = ( I NG + I H P ) • P I NG + 0 . 0 5  * ( 1 1 £ + YSA ) 

P u b l i c  s e c t o r  r e c e i pt s  ( F 6 )  

T*  = ( YW S  * YTAX ) + ( CTAX • YCTt - l ) + FCA . TRE F + YGTA + YGRA 
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P ub l i c  s ec t o r  payme n t s  

G *  = G £  + E O BT + YJG + EGTA 

P u b l i c  s e c t o r  s a v i ng 

SG :: T *  - G *  

P u b l i c  s e c t o r  bo r r ow i ng r eq u i r eme n t  

PSBR = I G £  - FTKG - S G  - POTH 

( g )  Ba l a n c e  o f  Payme n t s  

N e t  p r o pe r ty i n c ome f r om a b r oa d  

BYPA = 0 . 8 2 3 5 2  [ RU SG/I O O ] . KNFA - 2 5 1 0 . 3  D E C  
( 5 . 6 )  ( 3 . 8 )  

- 2  
R :: 0 . 6 8 8  OW :: 1 .  5 S E  ., 4 5 9  1 9 6 3  - 1 9 8 2  

C u r r e n t  a c c o u n t  

C A  :: ( PX . x )  - ( PM . M )  + BYPA + CARE 

( h )  N o n - b an k p r i v a t e  s e c t o r  f i na n c i a l  mo de l 

Reva l u a t i on s  o f  g i l t s 

GREV :: ( I PG ) * ( 0 . 7  * KNOP_ l ) * 0 . 7 8 

Reva l u a t i on s  o f  equ i t i es 

EREV :: 1 . 1 6 . I SP . K EQC t_ l 
( 5 . 1 )  

- 2  
R :: 0 . 5 7 S E  = 1 0 0 2 5  OW = 2 . 2  

Reva l u a t i on s  o f  f o r e i gn a s s e t s  

FREV :: ( FRE l + F RE 2 ) * 0 . 3 3 

1 9 6 4  - 1 9 8 2  

F R E 1 :: [ EER/EER_ l * ( KNFA_ l * ( 0 . 6 »  - KNFA_ l * ( 0 . 6 ) ] 

FRE 2 :: [ EER/EER t _ l * ( RU SGt _ l /RUSG ) * KNFA_ l ] - KNFA_ l 

Reva l u a t i on s  a c c r u i ng t o  n o n - b a n k  p r i va t e  s e c t o r  

REV = GREV + F REV + REVR 

( F 7 )  

( F 8 )  

( P 9 )  

( G l ) 

( G 2 ) 

( H l ) 

( H 2 )  

( H 3 ) 

( H 4 ) 
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Supply o f  f i n a n c i a l  a s s e t s  t o  no n-bank pr i va t e  sect or ( H  5 )  

NFA = N FA t - l  + CA + PSBR + R EV + FR ES 

Money dema n d  ( H 6 )  

� 1 n  K M 3 £/ P GDM = 0 . 6 4 3 3  1 n  « GD P£/PGDM ) * ( 1  - DTA X ) ) _ l 
( 4 .  7 )  

- 0 . 3 1 5 3  1 n  ( KM 3£/NFA ) _ 1 + 1 . 5 4 3 8 2  tIn « GD P£/ PGDM * ( 1  - DThX ) 

- 2  
R = 0 . 9 09 

( 4 . 8 ) ( 4 . 5 ) 

+ 0 . S 6 9 6 3  � ln ( NFA/PGDM ) _ l - 7 . 8 1 8 4 1  + 0 . 1 4 1 0 8  CCD 
( S . 2 )  ( 4 ., 7 )  ( 6 . 1 )  

+ 2 .  0 2 0 8  S ( l  n ( 1  + R LB / 1 0 0 ) - � 
1 1 n PG D M ) _ 1 

( 2 .  7 )  

- 1 . 9 2 9 7 4  ( I n ( 1  + RUKG/ 1 0 0 )  - �
1 1 n  PGDM ) _ l 

( 2 .  7 )  

S E  = 0 . 0 2 4 3 DW = 2 . 3 LM ( 2 ) = 1 . 2 1 9 6 5  - 1 9 8 2  

Dema n d  f o r  g i 1 t s a n d  o th e r  n a t ion a l  debt 

tun KND P  = 1 . 1 6 2 7 7  � l n NFA - 0 . 36 0 26 1 n  ( KND P/NFA ) _ l - 0 . 26 8 7 8  

- 2  
R = 0 . 6 9 5  

( 4 . 7 ) ( 1 . S ) ( 1 . 5 ) 

+ 0 . 0 1 0 3 6 RU KG - 0 . 0 0 3 8 7  R LB - 0 . 0 0 0 4 7  RUS G 
( 1 . 1 )  ( 3 . 3 ) ( 0 . 1 )  

S E  = 0 . O S 7  DW = 2 . 5 LM ( 2 )  = 4 . 6  1 9 6 4  - 1 9 8 0  

Dema n d  f o r n e t  f or e i gn a s s e t s  

D I n K N F A  = 0 . 7 4 4 2 7 � l n  N F A  - 0 . 7 1 6 8 S  1 n  ( KNFA/NF A ) _ l - 1 . 1 3 7 8 5 

- 2  
R = 0 . S 0 8 

( 1 . 3 )  ( 3 . 0 ) ( 2 . 9 ) 

- 0 . 0 4 4 6 2  RU KG + 0 . 0 6 8 4 3  RUS G 
( 2 . 3 ) ( 2 . 7 ) 

S E  = 0 . 1 5 7  DW = 2 . 2 LM ( 2 ) = 5 . 0  1 9 6 4  - 1 9 8 0  

Dema n d  f or B a n k  l oans 

KB L P  = KB LP_ l + L KM 3£ + � KND P + t KN F A  - [, NFA 

Sh o r  t r a te 

( H 7 )  

( H 8 )  

( !1 9 ) 

( H I 0 ) 

� l n  ( l  + R LB / I 0 0 )  = 0 . 7 0 7 4 1  � l n  ( l  + REU$ / 1 0 0 )  + 0 . 1 9 8 1 2  � l n  PC - 0 . 0 3 S 1 S  � l n  E ER 

( 3 . 2 ) ( 1 . 7 )  ( 0 . 6 )  

- 0 . 0 1 7 5 6  - 0 . 6 0 9 8 6  1 n  ( 1  + R LB/ I 0 0 )  
( 1 . 4 ) ( 2 . 2 ) ( 1  + R EU$ / 1 0 0 )  

- 2  
R = 0 . 3 2  S E  = 0 . 0 1 7 DW = 2 . 2 LM ( 2 ) = 7 . 5  1 9 6 8  - 1 9 8 2  
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Lo n g  i n t e r e s t  r a t e 

RUKG = 0 . 8 2 8 0 5 R LB + 3 . 0 + 0 . 2 PC7  + 1 7 . 0 1 8 8 1  � ( KNDP/N F A )  
( 2 3 . 2 )  ( L 6 ) 

- 2  
R = 0 . 9 6 7  S E  = L 5  DW = 1 . 4  

Gi l t  p r i c e  i n d e x  

Al n GP = - 0 .  7 0 2 3 6  � l n  RU K G  
( 7 . 9 ) 

- 2  
R = 0 . 7 6  S E  = 0 . 0 4 5 08 DW : L 8  

LM ( 2 )  = 1 . 3  

LM ( 2 )  = 2 . 1 

Ne t w ea l t h  o f  n o n - b a n k  pr i va t e  s e c t o r  

N W  = N F A  + CPNN + CPDN 

( i )  P e r so n a l sec t or i n c ome and e x pen d i t u r e  

Own e r  o c c u p i e r s '  i mpu t ed r e n t  

ORNT = 0 . 0 5 9 5  K PDN - 1 1 3 . 6 3  
( 7 0 . 7 )  ( L 8 )  

- 2  
R = 0 . 9 9 6  S E  = 1 8 . 1  DW = L O  1 9 6 3  - 1 9 8 2  

1 9 6 4  - 1 9 8 2  

1 9 6 4  - 1 9 8 2  

Oth e r  i n c ome , e x c l u d i ng i n c ome f r om se l f -emp l oymen t 

YJOS = E CD V . ( K E QJ/KEQC ) + EDB T . ( KND J/KND P )  + B YPA . ( KNF J/KN F A )  

- ( R LB / I O O ) . KBLJ + ORN T + 0 . 1 0 1 7 2 ( R LB / 1 0 0 ) . ( N CW P  + K EQJ + C PD N )  
( 2 3 . 8 )  

- 2  
R = 0 . 9 6 6  S E  = 4 2 8  D W  = 1 . 7  1 9 6 3  - 1 9 8 2  

To t a l  pe r so n a l  i n c ome 

YJ = YWS + Y E C  + YJOS + PYRS 

Per s o n a l d i s po s ab l e  i ncome 

YD = Y J  • ( 1  - YTA X )  

Pe r so n ' s  n e t  a c q u i s i t i on o f  f i n a n c ia l a s s e t s  

F J  = YD - ( P C . C )  - ( I H P. P I H P )  - 0 . 1 5  ( YS A  + 1 1 £ )  + PN FR 

( H l l l  

( H 1 2  ) 

( H 1 3  ) 

( 1 1 ) 

( 1 2 ) 

( I 3 )  

( 1 4 )  

( I S )  



8 3  

( j )  Compa n y  S ec t o r I n c ome a n d  Ex pe n d i t u r e  

Compa ny pr o f i t s  ( J l J 

YCP = GD P£ - YWS - PYRS - Y E C  + Y S A  - YR - YGTA - R ES E  

Compa ny d i v i de n ds ( J  2 )  

I n  ECDV 0 . 6 2 7 0 8 In ECDVt _ 1 + 0 . 37 2 9 2  I n  ( YCP + Y CO - ( 0 . 8 . YS A )  + E CD V  -
( 5 . 9 ) 

( CTAX . YCTt _ 1 ) )  - 0 . 4 4 2 4 2  - 0 . 1 3 1 3 4  D 7 3  

- 2  R = 0 . 9 6 1  S E  0 . 0 9 7 2  

( 3 . 4 ) ( 1 . 5 )  

DW = 1 .  8 LM ( 2 ) = 1 .  9 

Oth e r  compan y  i n c ome l e s s  appr opr i a t i o n s  

1 9 6 7  - 1 9 8 2  

YCO = EDB T .  « KND P - KND J ) /KND P )  + B YPA . « KNFA - KNFJ ) /K NF J )  - E CD V  

+ 0 . 0 7 5  ( R LB / l O O ) . ( N CWC - KEQC + C PN N ) - ( R LB/ l O O ) * ( KBL P - KBL J )  

C ompa n i e s ' n e t  a cq u i s i t i on o f  f i na n c i a l  a s s e t s  

FC = Y CO + YC P - ( I N P. P I N P )  + CN FR - 0 . 8  ( YS A  + 1 1 £ ) - ( CTAX. Y CT t _ 1 ) 

Compa n i e s ' t a xa b l e  i n c ome 

YCT = YCO + YCP - ( I ALL . ( PI N P . IN P ) ) - 0 . 8  Y S A  

( k )  P e r s on s ' f i n a n c i a l  mo de l 

S u pp l y  o f  f i n an c i a l  a s s e t s  t o  per so ns 

N FW P  = N FWP t - l  + FJ - PO FA + FREV.  ( KNFJ /KN FA ) 

+ GR EV. ( KN D J /KND P )  + ER EV. ( K E QJ /K E QC ) 

Pe r s on s '  d em a n d  f or mo ney 

tI n  ( K M 3 J / PC ) = 0 . 6 1 0 5 5  In ( YD /PC ) t - l - 0 . 4 4 4 4 5  In ( KM 3J/NFW P )  

- 2  
R = 0 . 8 1 6  

( 5 . 3 )  ( 6 . 9 ) 

+ 0 . 3 4 7 26 tI n  ( NFW P/ PC ) - 7 . 8 37 59 + 0 . 0 9 9 47 CC CD 
( 4 . 6 ) ( 5 . 4 )  ( 3 . 7 ) 

- O .  2 9 8 8 6  � n ( 1  + RUKG/ I O O ) t - l  - t l n  PC t - � 
( 0 .  9 )  � 

S E  = 0 . 0 3 4 7 6  DW 2. 4 LM ( 2 )  = 3 . 0 1 9 6 4  - 1 9 8 2  

( J  3 )  

( J4 ) 

( J  5 )  

( K l ) 

( K  2 )  
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P e r s on s ' d ema n d  f or o t h e r  pub l i c  s ect o r  debt  

6 1 n  K ND J  = 0 . 7 4 1 1 5  61 n  N FW P  - 0 . 0 1 5 4 1 I n  ( K NDJ /N FW P ) 
( 3 . 2 ) ( 0 . 1 )  

+ 0 . 0 1 5 6 2  RU K G  - 0 . 0 0 2 1  RU S G  - 0 . 0 0 1 1 4  RREQ 

- 2  
R = 0 . 6 2 4 

( 1 . 7 ) ( 0 . 2 )  ( 0 . 7 ) 

S E  = 0 . 0 7 7 8 7 4  DW = 2 . 2 LM ( 2 ) = 3 . 0 

P e r s on s ' dema n d  f or f or e i gn a s s e t s  

0 . 1 3 7 8 1  
( 0 . 6 ) 

1 9 6 4  - 1 9 8 2  

6 1 n  KN F J  = 0 . 7 9 5 9 9  61 n  NFW P - 0 . 2 8 8 1 1  I n  ( KNF J/NFW P )  - 0 . 7 7 9 09 
( 3 . 6 ) ( 1 . 6 ) ( 1 . 5 ) 

- 0 . 0 4 5 7 1  RU K G  + 0 . 0 6 5 1 1  RU S G  

- 2  
R = 0 . 7 0 5  

( 3 . 4 ) ( 3 . 9 ) 

S E  = 0 . 1 1 6 1 6 DW = 2 . 4 

P e r son s ' d emand f or bank  l e n d i n g 

LM ( 2 ) = 7 . 0  1 9 6 4  - 1 9 8 2  

t I n KB LJ = 0 . 26 8 4  In YD t - l  - 0 . 4 0 2 8 5  I n  ( KB LJ/NFW P )  - 3 . 7 6 9 26 
( 2 . 6 )  ( 2 . 9 )  t - 1  ( 3 . 0 )  

- 0 . 0 0 0 9 4  R LB - 0 . 1 2 4 4 2  C CD  
( O . l )  ( 3 . 0 )  

- 2  
R = 0 . 5 7 8  S E = 0 . 1 2 1  DW = 1 . 4  

P e r s on s ' d eman d  f o r N FA 

N CW P  = KM 3J + K N D J  + KN F J  - KB LJ 

Per sons ' d ema n d  f or e q u i t y  

K EQJ = N FW P - N CW P  

( 1 )  Compa n i e s ' f i n a n c i a l s ec t or 

C ompa n i e s ' dema n d  for N F A  

N CW C  = N F A  - N CWP 

New i s s u e s  o f  e q u i t y  

LM ( 2 ) = 2 . 2 1 9 6 4  - 1 9 8 2  

I n  C P I  = - 0 . 1 8 8 2 6 1 n  C Pl t - 1  + 0 . 3 5 2 4 3  I n  ( IN P. P I N P )  + 2 . 6 2  
( 1 . l )  ( 3 . 1 )  ( 0 . 9 )  

+ 2 . 5 1 4 1 2  In S PUl< - 2 . 1 8 6 7 3 In S PU K t - 1  
( 5 . 2 )  ( 4 . 5 ) 

- 2  
R = 0 . 6 7 4 S E  K 0 . 2 9 26 7 8  D W  :: 2 . 0 LM ( 2 ) :: 4 . 5 1 9 6 5  - 1 9 8 2  

( K  3 )  

( K 4 ) 

( K 5 ) 

( K 6  ) 

( K 7 )  

( Ll ) 

( L 2 ) 
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Sh a r e  p r  i c e  ( L 3  ) 

In S PU K  : 0 . 6 2 2 3 6  In S PUK t _ 1 + 0 . 3 3 4 8 8  In NCWC - 0 . 0 5 7 0 7  6RUKG 
( 3 . 3 ) ( 2 . 3 ) ( l . 6 ) 

- 1 . 5 6 2 7 6  1n ( GD PC !GD PE ) - 0 . 5 1 8 4 2  
( 1 . 7 ) ( 0 . 4 )  

- 2  
R = 0 . 7 0 1  S E  = 0 . 1 0 3 3  DW = 1 .  9 LM ( 2 )  = 6 . 4 1 9 6 4  - 1 9 8 0  

St o ck o f  eq u i t y o u t s t a n d i n g 

K EQC = K EQCt - l + C P I  + ER EV 

P r e - t a x  r a t e o f  r et u r n  o f  e q u i t y  ( L 5 ) 

RREQ = I IS P  + ( E CDV!K EQ C ) ] * 1 0 0  
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ALT E RNAT I VE CONSU MPT I ON F UNCT I ONS 

Money a s  wea l t h t e r m  

6 1 n  C = 0 . 6 7 2 3 7  6 1 n  YA - 0 . 3 1 2 0 2  I n  ( C/YA ) _ l + 0 . 0 5 3 3 6  I n  ( KM 3J/PC ) + 0 . 0 3 7 7 5  
( 9 . 5 )  ( 2 . 1 )  ( 2 • 0 ) YA t- 1 ( 1 .  9 ) 

R? '" 0 . 8 7 8  S E  = 0 . 0 0 8 1 3  DW = 2 . 1  L M  ( 2 )  '" 0 . 1  1 9 6 6  - 1 9 8 2  

N e t  ' ou t s i d e ' f i na n c i a l  a s s e t s  a s  wea l th t e rm 

6 1 n  C = 0 . 5 8 9 2 6 6 1 n  YA - 0 . 2 0 6 2 7  1 n ( C/YA ) _ 1 + 0 . 0 2 1 8 0  I n  ( KM 3J+ KNDJ+ KNFJ-KBLJ/PC ) 
( 1 0 . 4 )  ( 1 . 8 )  ( 2 . 2 )  YA t- l 

- 0 . 0 0 0 8 2  
( 0 . 1  ) 

- 2  
R = 0 . 8 8 4  S E  = 0 . 0 0 7 9  

T ot a l  wea l t h a s  wea l th t e rm 

DW = 2 . 4  L M ( 2 )  = 1 .  2 1 9 6 6  - 1 9 8 2  

61 n  C = 0 . 5 7 4 5 3  61 n  YA - 0 . 1 8 3 5 8  I n  ( C/YA ) _ l + 0 . 0 3 2 8 2  I n  ( W/PC ) - 0 . 0 3 2 9  
( 1 0 . 1 )  ( 1 . 7 )  ( 2 . 3 )  Y A  t - l  ( 2 . 0 )  

- 2  
R = 0 . 8 8 5  S E  = 0 . 0 0 7 8 8 6  DW = 2 . 6  LM ( 2 )  = 4 . 6  1 9 6 6  - 1 9 8 2  

B a n k  l e nd i ng t o  N BPS ( a l t e r na t i ve t o  i de n,t H y H 9 ,  p 8 1 ) 

61 n  KBLP = - 1 . 1 6 6 1 n  NFA - 0 . 0 9 I n  ( KBLP/NFA ) _ l - 0 . 0 1 4  
( 3 .  7 ) ( 1 . 0 )  ( 0 . 1 )  

+ 0 . 0 2 4  R L B  - 0 . 0 8 2  CCD 
( 2 . 8 )  ( 3 . 4 )  

- 2  
0 . 5 7 S E  = 0 . 0 7 DW = 2 . 0  L M ( 2 )  '" 5 . 9  1 9 6 4  - 1 9 8 0 R = 
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( 1 ) 
VAR I A BLES 

A N I R  

BYPA 

C 

CA 

CAPU 

CARE 

CCD 

CCCD 

C N F R  

C P I  

CPNN 

CPDN 

CTAX 

DEC 

D · . 1 1  

DLP'; 

DTAX 

ECDV 

E DBT 

E E R  

( 1 )  

( 2  ) 

( S  

( N  

( 3  ) 

( X  

( E 

E q u a t i on 

Sou r c e s  

Sho r t  t e r m mod e l ) 

e l sewhe r e ,  see page 93  ) 

E x o g e n e i t y :  

E x og e n o u s ) 

E n dog eno u s ) 

A v e r a g e  ( o f wage b i l l ) r a t e  of empl oye r ' s  n a t i o n a l  
i n s u r a n c e  cont r i bu t i on 

= N e t  p r ope r t y  i n come f r om a b r o ad 

C o n s ume r s ' e x pend i t u r e a t  1 9 8 0  p r i ce s  

= C u r r e n t a c c o u n t  

= C a pa c i t y  u t i l i s a t i o n  

= C u r r e n t  a c c o u n t  r e s i d u a l  

= C r e d i t  c on t r o l  d ummy 

D u mmy f o r  ' compe t i t i on and c r e d i t  con t r o l ' pe r i o d 

= Compa n i e s  NAFA r e s i d u a l  

= New i s s u e s o f  equ i t y 

= N e t  non r e s i d e n t i a l  cap i t a l  s t oc k ,  end yea r 

= Net r e s i de n t i a l  c ap i t a l  s t ock e n d  y e a r  

= Ave r a g e  r a t e  of d i r e ct t a x  o n  c ompan i e s 

E x c h a n ge c on t r o l s  a bol i t i on d ummy 

= D ummy f o r  yea r i i  

= De v i a t i o n o f  l og o f  l a bou r f o r c e  pa r t i c i pat i on r a t i o  

( 1  ) ( 2 )  ( 3 )  

SX 

( G l ) SE 

( A 8 ) SE 

( G 2 ) SE 

( C 3 )  N E  

SX 

NX 

NX 

SX 

( L 2 )  SE 

( A 2 0 ) N E  

( A 2 1 ) N E  

SX 

NX 

N X  

a bo u t  t r end ( B2 )  N E  

= Ave r a g e  r a t e  o f  d i r e c t  t a x  o n  GDP SX 

= C ompa ny d i v i de n ds ( J 2  ) SE 

Debt i n t e r e s t  pa i d  by publ i c  s e c t o r  ( F l ) SE 

= E f f e c t i ve e x c ha n g e  r a t e  i nd e x  ( E  1 3 )  S E  
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EGTA - N e t  pu b l i c  sect o r  t r an s f e r s  a b r oad 

E REV = R e va l u a t i on s  o f  equ i t y ( H 2  ) 

FC = N e t  a c q u i s i t i on of f i na n c i a l  a s se t s : c ompa n i e s ( J4 )  

FCA z F a c t o r  c o s t  a d j u s tment at 1 9 8 0  pr i ce s  ( 1.2 4 )  

FCA£ = F a c t o r  cost  a d j u s t me n t  

F FL = Wo r l d pr i c e  o f  f u e l  ( = PFL * E E R ) 

F J  = N e t  a cqu i s i t i on o f  f i na n c i a l  a s s e t s :  pe r sons ( I S )  

F MBM = W o r l d  p r i ce of r aw mat e r i a l s  ( z PMBM • EER ) 

FRES = R e s i d u a l  o n  p r i va t e  s e c t o r  we a l t h  i de n t i t y  

F REV a R e va l u a t i o ns of n e t  f o r e i gn a s s e t s  ( 8 3 )  

FTKG = Net c ap i t a l  t r a n s f e r s  b y  p u b l i c  s e c t o r  

G c C u r r e nt gove r nment e x pe n d i t u r e  a t  1 9 8 0  p r i c e s  

G *  = P u b l i c  s e c t o r  c u r r e nt e x pend i t u r e  e x c l u d i ng s u bs i d i e s  ( F 7 ) 

G£ 

GDPC 

GDPE 

G DP£ 

GP 

GREV 

I F  

= G o v e r nme n t  c u r r e nt e x pe n d i t u r e 

= Capa c i ty o u t p u t  ( g r o s s  dome s t i c  p r o d u c t  a t  f a c t o r  
c o s t , 1 9 8 0  p r i ce s ,  d i v i ded b y  e s t i ma t e  o f  capa c i ty 
u t i l i sa t i on ) 

= Demand ( g r oss d ome s t i c  p r o d u c t  a t  f a ct o r  c o s t , 
1 9 8 0  p r i ce s ) 

= G r oss d ome s t i c  p r o d u c t  a t  f act o r  c o s t  

K G i l t  p r i ce i nd e x  

= R e va l u a t i on s  o f  g i l t s  

s Tot a l  f i x ed i n ve s tmen t  a t  1 9 8 0  p r i ce s  

I ALL = I n v e s tme n t  a l l ow a n c e s  - p r e s e n t  v a l u e  per u n i t  o f  

I G £  

I HG 

1 HP 

1 1 £ 

1 1  

I NG 

i nv e s tme n t  

= P u b l i c  s e c t o r  i n ve s tme n t  

= P u b l i c  s e c t o r  r es i de n t i a l  f i x ed i nv e s t me n t  a t  
1 9 8 0  p r i ce s  

= P r i va t e  s e c t o r  r es i de n t i a l  f i x e d  i nv e s t me n t  a t  
1 9 8 0  p r i ce s .  

= I nv e s t me n t  i n  s t o c k s  

= I nv e s t me n t  i n  s t oc k s  a t  1 9 8 0  pr i ce s  

c Pu b l i c  s ec t o r  non r e s i de n t i a l  f i x ed i nv e s tme n t  a t  
1 9 8 0  pr i ce s  

( F 4 ) 

( C 2 )  

( A 2 6 ) 

( E 7 )  

( H 1 2 )  

( H I )  

( U 6  ) 

( F 5 )  

( 1.15 ) 

( A l l  ) 

( A I O )  

( 2 )  ( 3 )  

SX 

NE 

SE 

SE 

SE 

SX 

SE 

SX 

NX 

NE 

SX 

SX 

S E  

S E  

N E  

SE 

SE 

NE 

NE 

SE 

NX 

SE 

SX 

SE 

SE 

S X  
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I PC 

I PG  

I PS 
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= P r i v a t e  s ect or n o n  r e s i den t i a l  f i xed i n v e s t me n t  a t  
1 9 8 0  pr i c e s  

� Con s umer p r i c e  i n f l a t ion r a t e  

= R a t e  o f  c h an g e  o f  � i l t  p r i c e  

z Ra t e  o f  change of s h a r e  pr i c e  

K = Non r e s i de n t i a l  f i x e d  cap i t a l ,  a t  1 9 8 0  pr i c e s , 
m i d  y e a r  e s t imate 

K 8 LJ = St ock o f  ban k l e n d i ng t o  pe r so n s , e n d  yea r 

K8LP = Stock  o f  bank l e n d i n g  t o  the no n bank pr i v a t e  s e ct or ,  

K E QC 

K E QJ 

K I l T 

KM 3J 

KM 3 £  

KND J 

KND P 

K N F A  

K N F J  

K PDG 

K PDN 

K PNG 

K PNN 

KUNG 

LD 

LDP 

LDU 

e n d  y ea r  

= S t o c k  o f  equ i t y o u t s t a n d i ng , e n d  y e ar 

z S t oc k  o f  e q u i t y  h e l d  by per sons , e n d  y e a r  

= St o ck o f  i n ve n t or i e s  a n d  w o r k  i n  pr o g r e s s ,  e n d  y e a r 

= S t oc k  o f  E M 3 he l d  by per sons , e n d  y ea r  

= St o c k  o f  EM 3 ,  e n d  y e a r  

= S t ock o f  g i l t s  a n d  o t h e r  non mone t a r y  p u b l i c  s e c t or 
d eb t  h e l d  by p e r s on s ,  end y e a r  

= S t oc k  o f  g i l t s  and o t h e r  non mone t a r y  p u b l i c  s e c t or 
debt , e n d  y e a r  

= St ock o f  n e t  f o r e i gn a s s e t s  h e l d  by t h e  n o n  bank 
p r i v a t e  s e c t o r  deb t ,  e n d  year  

= S t ock of  net f o r e i gn a s se t s  h e l d  by p e r sons 

= P r i v a t e  s ec t or r e s i de n t i a l  g r oss ca p i ta l  s t o ck , 
e n d  y e a r  a t  1 9 8 0  pr i c e s  

= P r i va t e  s e c t or n o n  r e s i de n t i a l  net cap i ta l  s t o ck , 
e n d  y e a r  a t  1 9 8 0  pr i ce s  

= P r i v a t e  sect or no n r e s i de n t i a l  g r o s s  c a p i t a l  s t o c k , 
e n d  y e a r  a t  1 9 8 0  pr i c e s  

= P r i va t & �s e c t or no n r e s i de n t i a l  ne t c a p i t a l  s t o c k , 

e n d  y e a �  a t  1 9 8 0  pr i c e s  

= P ub l i c  s e c t or no n r e s i de n t i a l  g r o s s  ca p i ta l  s t o c k , 

e n d  y e a r  a t  1 9 8 0  pr i c e s  

= Dema n d  f or l a b o u r  ( empl oyed l a b o u r  f or c e ) ( 0 0 0 )  

= P r i v a t e  s ec t o r  d em a n d  f or labo u r  ( 0 0 0 ) 

= P u b l i c  s ec t or demand f o r  l abo u r  ( 0 0 0 )  

( l )  ( 2 ) ( 3 ) 

( A 4 ) S E  

( Al ) S E  

( 1. 3 ) S E  

( A S )  S E  

( Cl ) N E  

( K S )  NE 

( H 9 )  NE 

( L 4 ) N E  

( K  7 )  NE 

( A 9 ) S E  

( K  2 )  N E  

( H  6 )  N E  

( K  3 )  N E  

( H 7 )  N E  

( H 8 ) N E  

( K 4 ) NE 

( A1 9  ) NE 

( A 2 1 ) NE 

( A1 8  ) NE 

( 1. 2 0 ) NE 

( 1.1 7 )  NE 

(8 S )  S E  

( 8 3 )  S E  

( 8 4 )  S E  



LS 

LU 

M 

MG2 

N CW P  

N CW C  
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= La b o u r  s upply ( empl oye d  p l u s  r eg i s t er e d  u nempl oyed ) 
( 0 0 0 ) 

= Numb e r  o f  r e g i s t e r ed u nemp l oyed w or k e r s  ( 0 0 0 )  

= Impo r ts a t  1 9 8 0  pr i c e s  

= Fue l i mpo r t s  a t  1 9 8 0  p r i ce s  

= S t ock o f  NB PS f i n an c i a l  wea l th h e l d  b y  pe r so n s  

= St o c k  o f  NB PS f in a n c i a l  w e l a th h e l d  b y  c ompa n i e s  

N F A  = Net f i n a n c i a l  wea l t h  o f  t h e  n o n - ba n k  pr i v a t e  sec t or , 

NFW P 

NW 

ORN T 

PC 
PC 7 
PFL 

PG 

PGDM 

PGD P 

P I H P  

P lU G  

P I N P  

PM 

PMBM 

PNFR 

POFA 

POTH 

POWA 

PS 

PS BR 

P X  

e n d  y e a r  

= Pe r so ns ' n e t  f i n an c i a l  we a l t h 

= Ne t wea l th o f  the no n - b a n k  pr i v a t e  sect or , e n d  y e a r  

= I mp u t ed r e n t  o f  own e r  o c c u p i e d  h o u s e s  

= Co n s umer pr i c e  de f l at or 
= 7 y e a r  d i s t r i bu t e d l a g  o f  i n f l a t i on r a t e  o f  PC 
= De f l a t or f o r  impo r t s  o f  f u e l  ( AV I ) 

= De f l a t or f o r  gover nme n t  c u r r e n t  e xpen d i t u r e  

= De f l a t or f o r  GD P a t  m a r k e t  pr i c e s  

= De f l a t o r  f o r  GD P a t  f a ct or co s t  

= De f l a t or f or r e s i de n t i a l  f i xe d  i n ve s tme n t  

= De f l a t or f o r  pu b l i c  s e c t or f i xe d  i n ve s tment 

= De f l a t or f or non r e s i de n t i a l  f i xe d  i n ve s t me n t  

= De f l a t or f o r  i mpo r ts 

= De f l a t or f o r  impor t s  o f  r aw mat e r i a l s  

= Per sons ' NAFA r e s i d u a l  

= P e r s o n s ' a cqu i s i t io n  o f  f i n a n c i a l  a s s e t s  o th e r t h a n  
NB PS a s se t s  a n d  e q u i t y  

= Pu b l i c  s ec t o r  N AF A  l e s s  PSBR 

= Popu l a t i on o f  wo r k i n g  a g e  e x c l ud i n g  t h ose i n  f u l l  

t i me e d u ca t i o n  

= De f l a t or f o r  i n ve n t or i e s  

= Pu b l i c  s ec t or b or r ow i n g  r equ i r eme n t  

= De f l a t o r  f o r  e xp o r t s  

( 1 )  ( 2 ) ( 3 ) 

( B l ) 

( B 6  ) 

( A 2 3 )  

( X 6 ) 

( Ll ) 

( H 5 )  

( X l ) 

( H 1 3 ) 

( 1 1  ) 

( El ) 
( EI O )  
( E I S )  

( E 5 )  

( E 9 )  

( E 8 ) 

( E  4 )  

( E 6 ) 

( E  3 )  

( E1 2  ) 

( E 1 4 )  

( E 2 )  

( F 9 ) 

( El l )  

S E  

S E  

S E  

s x  

NE 

N E  

N E  

NE 

N E  

S E  

S E  
S E  
S E  

s x  

S E  

S E  

S E  

S E  

S E  

S E  

S E  

s x  

s x  

S X  

S X  

S E  

S E  

S E  
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( 1 )  ( 2 )  ( 3 )  

P YRS = Re s i d u a l  f or mi smeas ur eme n t  o f  i n come f r om w a g e s  
a n d  s a l a r i e s S X  

Q = Va l u a t ion r a t i o  ( A 1 3 )  N E  

R ES E  = Un i de n t i f i ed e r r o r  i n  na t i ona 1 a c co u n t s  S X  
REU� = E u r o d o l l ar r a t e  S X  
REV = Re v a l u a t i o n o f  f i n a n c i a l  a s s e t s  NE 

REVR Re s i d u a l  o n  r eva l u a t i o n s  N X  

R I T  = Ra t e  o f  i n d i r ec t  t a x  N X  

R L9 = Base r a t e lM LR. ( H I 0 )  N E  

RR EQ = R a t e  o f  r e t u r n o n  equ i t y  ( L S ) NE 

R UB = An n u a l  r a t e  o f  u n empl oyme n t  be ne f i t  ( F  2 )  S E  

RU K G  = R a t e  o n  2 0  y e a r  g i l  t s  ( H l l ) S E  

R US G  = Ra t e  o n  1 0  y e a r  US bon ds S X  

S G  = Pub l i c  s ec t or s a v i n g  ( F a )  S E  

S PUK = Sh a r e  p r i c e  i n de x  ( L 3 )  S E  

T* = Pub l i c  sec t or c u r r e n t  r e ce i p t s  n e t  o f  subs i d i e s ( F 6 )  S E  
TFE = To t a l  F i n a l  Ex pe n d i t u r e  ( A 2 7 )  S E  
T I M E  = T i me t r en d  N X  

TR � t:' r:. .  = De f l a t or f or fact or co s t  a d j u s tme n t  ( A 2 S )  S E  

TR YC = M a r g i n a l  t a x  r a t e o n  n o n  wa ge i ncome N X  

TR Y"tJ = M a r g i n a l  t a x  r a t e  o n  wage i n c ome N X  

TW I P  = O E CD t r a de we i g h t ed i n d us t r i a l  p r od uc t i o n  S X  

U L C  = Un i t  l ab o u r  cos t s  ( i n c l u d i n g se l f  emp l oyed ( D 6 )  S E  
a n d  f o r c e s ) 

W I PC A v e r age o f  I PC ov e r  pa s t  2 yea r s  ( A 2 ) S E  

W I PG = A v e r a g e  o f  I P G  o v e r  pa s t  2 y e a r s  ( A 4  ) S E  

W I PS A v e r age of I PS o v e r  pa s t  2 yea r s  ( A 6 )  S E  

W P IM = U K  t r ade w e i g h t e d  c ompe t i t or s  w h o l e s a l e  pr i c e s  

( i n - e f f ec t i v e - c u r r e ncy ) S X  

WS = A v e r a g e  w a g e s  a n d  a l a r i e s  p e r  a n n um ( D l ) S E  

X = E x po r t s  ( A 2 2 )  S E  

X G 2  = Ex por t s  o f  f u e l  S X  



Y A  

YCO 

YCP 

Y CT 

Y O  

YEC 

Y E C N  

Y E C O  

YGRA 

YGTA 

YJ 

YJG 

YJO 

Y R  

Y SA 

YTAX 

YWS 
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( 1 )  ( 2 )  ( 3 )  

c R e a l  pe r s o n a l  d i sposab l e  i nc ome a d j u s t e d  f o r capi t a l  
g a i ns a n d  i nf l a t i on l os ses o n  f i n a n c i a l  wea l t h  ( A 7 ) 

= C ompan y  non p r o f i t  i nc ome l e ss a pp r op r i a t i ons ( J 3 ) 

= Compa n y  p r o f i t s  ( J l )  

= C ompa n i e s ' t ax a b l e  i n c ome ( J 5 )  

= P e r sonal  d i spos a b l e  i nc ome ( 1 4 )  

= Emp l oy e r s ' con t r i b u t i on s  ( 0 5 )  

= Emp l oy e r s '  n a t i o n a l  i ns u r a n c e  c o n t r i bu t i on s  ( 03 )  

= E mp l oy e r s '  o t h e r  c o n t r i bt u i on s  ( 0 4 )  

= P u b l i c  s e c t o r  i nc ome f r om r e n t , non t r a d i ng c a p i t a l ,  
d i v i de nds a n d  i nt e r e s t  

= P u b l i c  c o r po r a t i on s ' g r oss t r a d i n g  s u r p l u s  

= T o t a l  p e r s o n a l  i nc ome 

= C u r r e n t  g r a n t s to pe r so n s  by p u b l i c  s e c t o r  

= O t h e r  pe r so n a l  i nc ome , e x c l  s e l f - empl oymen t  i ncome 

= I nc ome f r om r e n t  

= S t o c k  appr e c i a t i o n  

= A v e r ag e  d i r ec t  t a x  r a t e  on pe r so n a l  i nc ome 

= I nc ome f r om empl oyme n t , s e l f empl oyme n t  a n d  f o rc e s  

( 1 3 )  

( F 3 )  

( H 2 ) 

( A 1 2 )  

( 0 2 ) 

S E  

S E  

SE 

SE 

SE 

SE 

SE 

SE 

SX 

S X  

S E  

S E  

SE 

S X  

S E  

SX 

SE 
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DATA APPENDI X 

M o s t  o f  t h e  d a t a  a bove i s  t a k e n  f r om we l l  k nown and ea s i l y a c c e s s i b l e  s o u r c es a n d  wa s 
t a k e n  by t h e  a u t ho r  f r om t h e  Bank o f  E n g l and ' s  ma i n  q u a r t e r l y  e c onomet r i c  da t a ba n k  
( QE D ) .  The va r i a b l e s t a k e n f r om i t  o r  d e r i ved f r om c omb i n a t i on s  o f  qed va r i a b l e s  a r e  
denot ed · S · i n  t h e  va r i a b l e  l i s t a bove . The o t h e r  va r i a b l e s ,  d e n o t e d  · N · , a r e  not 
ava i l a b l e  i n  the qed , or a r e  not r e c og n i sed econom i c  va r i a b l e s .  The i r  d a t a  s o � r c e s  o r  
de r i va t i on s  a r e d e t a i l e d  be l ow . 

Va r i a b l e  

CAPU 

CCD 

CNFR 

D i i 

GDPC 

E REV 

FREV 

GP 

FRE S 

DB 

DBL 

DE FC 

DM 

DNDL 

DFA 

G REV 

I ALL 

D e f i n i t i on 

Capac i t y u t i l i sa t i on 

C r e d i t cont r o l  d ummy 

Compan i e s ' NAFA r e s i d u a l  

D u mm i e s 

Capac i ty GDP 

So u r c e  

See G DPC 

S u b j e c t i ve 

F C  - ( YC O  + YCP - ( I NP * P I NP ) 
- ( 0 . 8 * ( 1 1 £ + Y SA ) ) - ( CTAX • Y C 7 _ 1 ) 

De r i ve d  a s  G DPE/CAPU whe r e  CAPU i s  a 
me a s u r e  o f  c apa c i t y  u t i l i s a t i on .  U s e  
Knoe s t e r  a n d  Van S i nd e r e n  ( 1 9 8 3 ) o r  
e s t i ma t e s  f r om p r od u c t i on f u n c � i on a s  
d e s c r i be d  above . 

Reva l u a t i ons o f  equ i t y K EQC - CP I a s  o bt a i ned e l sewhe r e  

Reva l u a t i on s  o f  net f o r e i g n  a s s e t s KNFA + DFA a s  obt a i ne d  e l s e whe r e  

G i l t p r i ce i n d e x  F T  g i l t  edged s e c u r i t i e s  i n d e x  

R e s i d u a l  o n  p r i va t e  sec t o r  we a l t h  
i de n t i t y ,  equa l t o  CPRS + FCRS whe r e  
CPRS = ( P SBR + DNDL - D B  + DEFC + DBL ) - DM and 
FCRS = DEFC - ( CA + DFA ) , and : 

P u b l i c  s e c t o r  debt  s a l e s  t o  
n o n - ba n k  p r i v a t e  s e c t o r  

£ l e n d i ng t o  UK p r i v a t e  s e c t o r  

E x t e r na l  & f c  cou n t e rpa r t s  

C h a n g e  t o  £ M 3  

N o n  depos i t  l i a b i l i t i e s 

Non-bank p r i v a t e  s e c t o r  ca p i t a l  
a c c o u n t  

Reva l u a t i o n s  o f  g i l t s  

I nv e s t me n t  a l l owa nces 

Econom i c  T r e n d s  A n n u a l  S upp l e me n t  
Tab l e  1 4 8  

F i n  S t a t s  Tab l e  1 1 . 6  

KNDP - DB a s  obt a i ne d  e l s eWhe r e  

U s e  s e r i e s  C S C OPRTQ o n  Ba n k  o f  
E n g l an d  company s e c t o r  g r o up ' s 
d a t a ba s e  · P r e se n t  va l u e o f  i n ve s t m e n t  
a l l ow a n c e s · , o r  s i mi l a r  p r o x y  

M a k e  c on s i s t e n t  w i th pa s t  d a t a  by 
s u i t a bl e  a d j u s t me n t  
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Va r i a b l e  D e f i n i t i o n  

KBLJ S t oc k  o f  ban k  l oa n s  t o  pe r so n s  

K BLP S t o c k  of bank  l oans to  NBPS 

KEQC S t o c k  o f  equ i t y  out s t an d i n g 
f r om a l l  c ompa n i e s 

K EQJ S t o c k  o f  equ i t y  h e l d  b y  pe r s ons 

K M 3 J  S t o c k  o f  E. M 3  h e l d  by p e r s o n s  

K M 3 J  S t o c k  o f  E.M 3 h e l d  b y  NBPS 
e n d  y e a r  

KNDJ S t oc k  of g i l t s and o t h e r  
non mon et a r y  na t i o n a l  d e b t  h e l d  
by pe r so n s  

K N D P  S t o c k  o f  g i l t s  a n d  o t h e r  
n o n  mon e t a r y  n a t i on a l  debt 
h e l d  by NBPS 

KNFA S t oc k  o f  n e t  f o r e i g n  
a s s e t s  o f  NBPS 

K N F J  S t o c k  o f  n e t  f o r e i g n  a s s e t s  
h e l d  by p e r sons 

K P DG , K P DN , C a p i t a l  s t oc k s  
KPNG , KPNN , 
KUNG 

L S S  D e v i a t i o n  o f  l og o f  l a bo u r  
f o r c e  pa r t i c i pa t i on r a t e  f r om 
t r e n d  

P N F R  Pe r so n s ' N A F A  r e s i du a l  

POFA P e r so n s ' n e t  a cqu i s i t i o n  o f  
u n i de n t i f i e d  f i na n c i a l  a s s e t s  
( ma i n l y  b u i l d i ng soc i e t y  
d epos i t s  l es s  mo r t g a g e s ) 

P Y RS Re s i d u a l  f o r  m i smea s u r ement 
o f  YWS 

So u r c e  

F i n s t a t s  Tab l e  S 1 5  f o r  pe r sons : l i f e 
and pe n s i o n  f u n d s  i n  F i n s t a t s  Ta bles 
7 . 1 1 - 7 . 1 3 

F i n s t a t s  Table S 1 5  

F i ns t a t s  Tabl e S 1 5  

See K BLJ 

See K BLJ 

F i n s t a t s  Tabl e S 1 5 - Money w . 

S e e  K BLJ 

P i n s t a t s  T a b l e S 1 5  

F i n s t a t s  Table S 1 5  - Fo r e i g n  a s set s W  
l es s  - Fo r e i gn l i a b i l i t i e s ·  

S e e  KBLJ 

Cons i s t e n t  bac k - r u n  i s  p r od u c ed 
a f t e r  e a c h  - Bl u e  Boo k w • R i n g  CSO 
f o r  p r i n t o u t , a r ou n d  w i n t e r /sp r i ng 

Res i du a l s  f r om e qu a t i o n  ( B l )  

F J  - ( YD - ( C  * PC ) - ( I H P  • P I H P ) -

« 0 . 1 5 • ( l I E.  + YSA » ) 

N FWP - N F WP _ l - FJ - REVP whe r e  REVP 
i s  r ev a l u a t i o n  a c c r u i ng t o  
pe r sons 

YWSX + Y S E  + Y F J  - YWS wh e r e  YWSX i s  
' t r u e ' i nc ome f r om emp l oyme nt and 
i s  de f i ne d  a s  in the mode l 



Va r i a b l e  

R E VR  

R I T  

R LB 

T I M E  

TRYC 

TR YW 

�s 
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De f i n i t i on 

R e v a l u a t i ons r e s i d u a l  

R a t e  o f  i n d i r ec t  t a x  

M LR /B a s e  R a  te 

T i me t r e n d  

Ma r g i n a l  t a x  r a t e  o n  n o n  wage 
i n c ome 

M a r g i n a l  t a x  r a t e on wage i n come 

S o u r c e  

N F A  - GR EV - PREV - ( DB + D M  - D F A  
- DB L )  as ob ta i ne d  e l s ewh e r e  

Pr oxy b y  r a t e  o f  VAT : s e e  FS B rt  

Use MLR u p  u n t i l i t s a b o l i t i o n ,  t h e n  
r e p l a c e  wi th c l e a r i ng ba n k s '  b a s e  
r a t e .  M LR /Bank Ra t e  i s  i n  TAS , pa ge 
1 9 2 .  Base R a t e  i s  o n  s t m d a t a b as� , 
code R CBR 

P r o s y  by b a s i c  r a t e  o f  c o r po r a t i o n 
t a x , s e e  FSBR 

Ba s i c  r a t e  of i n come t a x  p l u s  
con t r a c t e d  o u t  r a t e  o f  na t i o n a l  
i ns u r ance con t r i bu t i on s . 
An n u a l  Abs t r a c t  T 3 . 1 4  and 1 6 . 1 1 
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APPEN D I X :  S t oc k - f l ow e f f e c t s  i n  U K  ma c r oeconom i c  mod e l s  a d et a i l e d  a n a lys i s  

1 

The mod e l s  

Th i s  s e c t i o n  c on s i d e r s  i n  d e t a i l t h e  e x t e n t  t o  wh i ch t h e  s t oc k - f l ow e f f e c t s  

d e s c r i bed a bo v e  a r e  embod i ed i n  t h e  ma i n  U K  ma c r o  mode l s , t h o s e  o f  t h e  B a n k  o f  

E ng l a n d , T r ea s u r y ,  Na t i o n a l  I n s t i t u t e ,  London Bu s i ne s s  S c h oo l , C i ty U n i ve r s i ty ,  

L i v e r pool a n d  Camb r i dg e  Econom i c  Pol i cy G r o u p
( l )

. The se mod e l s  cov e r  the b r o a d  

spec t r um o f  e c o nom i c  t h o u g h t  i n  a ma nne r i l l u s t r a t ed be l ow :  

Model  C a t e g o r y  

C amb r i dg e  Keyne s i a n  
N a t i o n a l I n s t i t u te E c l e c t i c  K e y ne s i a n  

E c l e c t i c K e y ne s i a n  
E c l e c t i c  K e y ne s i an 
E c l ec t i c  Keyne s i an 
E c l e c t i c  K e y ne s i an 
Neoc l as s i ca l  
Neoc l a s s i c a l /Monet a r i s t  

Ba n k  o f  E n g l a nd ( M ed i um Te r m )  
B a n k  o f  E n g l a n d  ( Sh o r t  Te rm ) 
T r e a s u r y  

B e c om i n g  mo r e  
mon e t a r i s t  a n d  
n e oc l a s s i c a l  

Lon do n  B u s i ne s s  S ch o o l  
C i t y  U n i  v e r  s i  t y  
L i v e r po o l  

The s p ec t r um r a n g e s  f r om t h e  K e y ne s i a n  whe r e  d emand i s  c r u c i a l , ma r k e t s  may f a i l  
( 2 )  

t o  c l e a r  , f i s c a l  i n f l u e n c e s  a r e  r e g a r ded a s  i mpo r t a n t  a n d  e x pa n s i o n a r y  po l i cy 

i s  t h o u g h t  t o  be e f f e c t i v e , t o  n e oc l a s s i ca l  w h e r e  monet a r y  i n f l ue n c e s  t e n d  t o  be 

emp h as i se d , ma r k e t  c l ea r i ng i s  a s s umed a n d  t he g e ne r a l  i mpo t ence of g ov e r nment 

e x pa n s i o n a r y  p o l i cy u nd e r  the · c r o wd i n g - o u t ·  hypothe s i s i s  s t r e s sed . 

Not  a l l  t h e  r e l a t i o n s h i ps e mbod i ed w i t h i n  t h e  mod e l s  a r e  e s t ima t e d ,  r e f l e c t i ng 

a r ea s  wh e r e  t h e  mod e l l e r ' s  · j udgme n t s ·  f a i l  t o  c o n c u r  w i t h  t h e  e s t imat i o n  r es u l t s  

( o r whe r e  n o  e st i ma t i o n  h a s  been done ) .  I n  g e ne ra l ,  t h e  · e c l ec t i c ·  Keyne s i a n 

mo d e l s  a r e  b a s e d  l a r g e l y  o n  emp i r i c a l ly d e t e rmi ned c oe f f i c i e n t s  a n d  r e l a t i o ns h i ps , 

a l t h o u g h  i n  c e r t a i n a r ea s  t h e  t h eo r e t i c a l  a n d  empi r i ca l  b a s i s  i s  r a th e r  wea k .  By 

con t r a s t , t h e  o t h e r  mod e l s  t e n d  t o  r e l y  r a t h e r  mo r e  o n  i mposed r e l a t i o n s h i ps wh i ch 

r e f l e c t  t h e  model l e r ' s  t h eo r e t i ca l  econom i c  p r i o r s  r a t h e r  t h a n  a n y  empi r i c a l  

( 1 )  Re f e r e n c e s : D u n n , J e nk i ns o n , M i ch a e l  a n d  M i dg l e y  ( 1 9 8 4 ) ; B a n k  o f  
E n g l a nd ( 1 9 8 2 ) : H M  T r e a s u r y  ( 1 9 8 4 ) ; N a t i o n a l  I ns t i t ut e  f o r  Econom i c  
R e s e a r ch ( 1 9 8 3 ) : L o n d o n  Bu s i ne s s  S c h oo l  ( 1 9 8 4 ) ; B e e n s t o c k  e t  a l  ( 1 9 8 3 ) : 
M i n f o r d  e t  a l  ( 1 9 8 4 ) ;  cou t t s  ( 1 9 8 4 ) .  The Camb r i dge mod e l  d e s c r i bed i s  
r e g a r ded b y  t h e  a u t ho r s  a s  a p r o t ot ype r a t h e r  t h a n  a c ompl e t e mod e l . F o r  a 
mo r e  de t a i l ed a rya l y s i s  o f  f i n a n c i a l  e f f e c t s  i n  t h e  e a r l i e r  v e r s i o n s  o f  the 
T r e a s u r y  and I ns t i t ut e  mod e l s ,  s e e  B l ad e n-Hove l l , G r e e n  a n d  Savage ( 1 9 8 2 ) . 
M a r k e t s  f a i l  t o  c l e a r d ue t o  s l ow a d j u s tme n t  o f  p r i ce s  ( pa r t ic u l a r ly wage s )  

t o  c ha n g e s  i n  d emand a n d  s up pl y . Th i s  i s  capt u r e d  i n  t h e  mod e l s  b y , f o r  
e x amp l e ,  a s ma l l e r  a n d  l ag g e d  c oe f f i c i e n t  o n  u nempl oyme n t  i n  t h e  wage 
e qu a t io n  t h a n  t ha t  n e e de d  to get a ma r k e t  c l ea r i ng r ea l  w a g e . 
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r e s u l t s . H e n c e  t h e  d e g r e e  o f  c r e de nce g i ven t o  the mode l o u tp u t  i ne v i t a b l y  

depe n d s  o n  t h e  p r i o r v i ews o f  the r ea d e r  o n  the me r i t s o f  t h e  t h e o r e t i c a l  a n d  

ec o nome t r i c ba s i s  o f  t h e  mode l .  

T h e  t a bl e o n  p I S  s hows t h e  e x t e n t  t o  wh i ch t h e  s t oc k - f l ow e f f ec t s  de sc r i be d  a bo v e  

a r e  i nc o r p o r a t e d  i n t o  these f or ecas t i ng mode l s  o f  t h e  B r i t i s h  eco nomy . T h e  

pa t t e r n i s  s t r i k i ng l y  d i f fe r ent e v e n  f o r  the s u ppo s ed l y  s i m i l a r  - ec l e c t i c  

Keyne s i a n w  mod e l s o f  the B a n k , T r eas u r y , I n s t i t u t e  a n d  LBS . A l l o f  t h e s e  mod � l s  

h a v e  a s i mi l a r  ' c o r e ' i n t e r p r e t a t i o n  - output  i s  demand d e t e r m i ne d a n d  s u ppl y h a s  

n o  i n f l u e n c e  o n  t h e  l e v e l  o f  a ct i v i ty i n  the s h o r t  r u n ,  w h i l e  w a g e s  a r e  r e l a t e d  t o  

u ne mp l oyment a n d  p r i ce s  v i a  a P h i l l i ps c u r ve p r oce s s , a n d  t h e  e x c h a ng e  r a t e  

( e x c ep t  f o r  t h e  LBS ) i s  det e rm i ned by r e l a t i v e  i nt e r e s t  r a t e s  i n  t h e  U K  a n d  

a b r oad . The Camb r i dg e  mod e l  a l so l i e s  b r oad l y  i n  th i s  t r a d i t i o n .  T h e  C i t y  a n d  

L i ve r pool  mod e l s  d i f f e r  r �d i ca l l y f r om t h e s e  ma i n s t r eam mode l s .  T h e  C i ty 

U n i v e r s i t y mod e l  f o c u s s e s  o n  t h e  det e r m i na t i o n  o f  ag g r eg a t e  supply a n d  t h e  

mode l l i n g o f  t h e  a s soc i a t e d  f a c t o r  ma r k e t s ; dema n d  h a s  n o  l o n g  r u n  i mp a c t  o n  

o u t pu t  a s  t h e  a g g r e g a t e  supply s ch e d u l e  i s  ve r t i c a l  a t  f u l l  emp l oyme n t . The 

L i v e r po o l  mod e l  i s  a r a t i o n a l  ex pect a t i on s  mod e l  o f  t h e  U K  u nd e r  f i xe d  a n d  

f l oa t i ng e x c h a n g e  r a t e s . Ra t i o na l ( ' mod e l  cons i s t e n t ' )  e x pec t a t i o ns i mp l i e s 

t hat v a r i a b l e s  a r e  f o r e c a s t  ( co n s i s te n t l y ) by a ge n t s  w i t h i n  t h e  mode l .  T h e  

e f f e c t  o f  t h i s  a s s ump t i o n  i s  t h a t  t h e  mod e l  has  a n  equ i l i b r i um pa t h  f r om wh i c h 

d i s c r e t i o n a r y  gove r nme n t  pol i cy i s  una b l e  t o  s h i f t  i t  f o r  mo r e  t ha n  a b r i e f p e r i o d . 

Be f o r e  a d et a i l e d  d i s c u s s i o n  of the s t oc k - f l ow e f f e c t s ,  i t  s ho u l d  be n o t e d  t h a t  

t h i s  s t udy i s  o f  n e ce s s i ty a ' s napshot ' o f  t h e  mode l s  a t  t h e  t i me o f  w r i t i n g 

( en d - 1 9 8 4 ) .  By t h e  publ i c a t i o n  da t e ,  i t  i s  l i k e l y  t h e  mod e l s  w i l l  h a v e  b e e n  

ame n d e d , a n d  m a y  i n  so do i ng h a v e  i mp r ov e d  t he i r  cov e r a g e  of s t oc k - f l ow e f f e c t s . 
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S t oc k - f l ow e f f e c t s  

T h e  s t oc k - f l ow e f f e c t s  a r e  d ea l t  w i t h  bel ow u n d e r  t h e  f o l l o w i n g  h ea d i ng s : 

( a )  The c a p i t a l /p r od u c t i o n  ne x u s  

( i ) The c a p i t a l  s t oc k  

( i i )  T h e  equ i t y  s t o c k  

( i i i )  T h e  p r od u c t i o n  f u n c t i o n  

( b )  The f i na n c i a l  s e c t o r  

( i )  A po r t f o l i o  a d j u s t me n t  s y s tem 

( i i )  D e f i n i t i o ns o f  s ec t o r a l  i nc ome 

( i i i )  Rea l ba l a nc e  e f f e c t s  

( i v )  S t oc k  e f f e c t s  o f  gove r nme n t  d e f i c i t s  

( v )  E x c h a n g e  r a te s  a n d  t h e  e x t e r n a l  a s se t  s t o c k  

( a )  T h e  c a p i t a l / p r od u ct i o n  ne x u s  

( i ) The c ap i ta l  s t o c k  

S i nc e  t h e  K ey ne s i a n  mod e l s  b road l y  a s sume t h a t  a g g r eg a t e  d ome s t i c  s u p p l y  h a s  no 

e f f e c t  o n  the l ev e l  of a ct i v i ty i n  the s h o r t r u n , and t h a t  o u tp u t  i s  d emand 

d e t e r m i ne d  o v e r  t h i s  pe r i od , t h ey u n s u r p r i s i ng l y  d o  not go t o  g r e a t  l en g t h s  t o  

me a s u r e  c a p i t a l ,  a n d  w h e r e  i t  i s  meas u r e d  i t  o n l y  a f f e c t s  i n v e s t me n t  i t s e l f .  

Th i s  means t h a t  t h e  l e v e l  o f  i nv e s tm e n t  o n l y  a f f e c t s t h e  mod e l s  v i a  a g g r ega t e  

d ema nd ( wh e r e  i t  i s  t r e a t e d  i de n t i ca l l y t o  c u r r e n t  e x pe n d i t u r e ) a nd v i a  l a gge d 

e f f e c t s  o n  i t s e l f  ( wh e r e  i nv e s t me n t  i s  c r u c i a l l y d et e r m i ne d  by l ag s  o f  t h e  

d e pe ndent v a r i a b l e ) .  

I n  t h e  Camb r i dg e  a n d  t h e  LBS mod e l s ,  t h e  l e v e l  o f  t h e  c a p i t a l  s t oc k  i s  not  

i n c l u d e d . T h e  i n v e s tmen t  f u n c t i on s  f ea t u r e  l a g ge d  i nv e s t me n t , t h e  s t o c k  hav i ng 

b e e n  e l i m i na t ed b y  d i f f e r en c i n g ,  ex cept i n  t h e  Camb r i dg e  mod e l , whe r e  i nves tment 

i s  a g g r eg a t e d  i nt o  a p r i v a t e  e x pe n d i t u r e  f u n c t i on ,  d i s c u s s e d  b e l ow . I n  t h e  Bank 

o f  E n g l a n d s ho r t  t e r m  mod e l , the g r o s s  c ap i t a l  s t oc k  i s  i de n t i f i e d  and used in  the 

i nv e s t me n t  f u n c t i o n  to h e l p  d e t e r m i ne dema n d  f o r  i nv e s t me n t  goods ( sh ow i ng 

r ep l a ceme n t  demand ) ,  wh i l e i n  t h e  B a nk o f  En g l an d  med i um t e r m  mod e l , t h e  n e t  

c a p i t a l  s t o c k , b o t h  a c t u a l  a n d  d e s i r e d ,  d e t e r m i ne g r o s s  i n v e s t me n t  i n  a p a r t i a l  

a d j u s t me n t  f r amewo r k . The T r e a s u r y  a nd I n s t i t ut e  mode l s  f ol l ow t h e  C a mb r i dge/LBS 
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appr oach f o r  manu f a c t u r i ng i n ves tme n t , r emov i n g  the capi t a l  s t oc k  b y  d i f f e r enc i n g , 

thou gh t h e  no n manu fact u r i ng capi t a l  s t o ck i s  d e f i ne d  and u sed i n  t h e  

c o r r e s po n d i n g  i n ve s t me n t  fun c t ion s .  Amo ng the mor e neoc l a s s i ca l  mode l s ,  t h e  

c ap i t a l  s t oc k  i s  det e r m i ne d  i n  t h e  CUBS mode l ,  wh e r e  i t  de t er m i ne s  b o t h  ou t ? u t and 

f ac t or d eman d .  Howev e r , in  the L i v e r po o l  mode l ,  ca p i t a l  is  c omb i ne d  w i t h  

consume r d u r a b l e s  a s  a s u b j ec t  o f  por t f o l i o  c h o i c e ,  wh i l e i n  th e pr od u c t i o n 

f u nc t i o n ,  ca p i t a l  s t o ck i s  p r o x ied by a t i me t r end . I n  s u ch mod e l s ,  wh i c h 

encapsu l a t e  t h e  ' n a t u r a l  r a t e '  h ypot h e s i s ,  t h e  s t ock o f  c a p i t a l  i s  c l e a r l y  c r u c i a l  

t o  the d e t e r m i n a t ion o f  supply and emp l oyme n t ,  s o  one w o u l d  e x pe c t  i t  t o  p l ay a 

ce n t r a l  r o l e , s i n c e  po t en t i a l  o u t p u t  and hence t h e  n a t u r a l  r a t e ,  depend on t h e  

capi t a l s t o c k  a s  a l im i t i ng fact o r , as long as t e ch n o l ogy i s  not  p u t t y -p u t t y . 

The d e t e r m i na t i on o f  t h e  cap i t a l  s t ock i n  t h e  CUBS mod e l f e a t u r e s a m i x t u r e  o f  

demand ( pr i ce s  o f  o t h e r  f a c t o r s ) a n d  s u pply i n f l ue nce s ,  t h o u g h  the l a t t e r  us e s ,  

s omewh a t  a r b i t r a r i l y ,  t h e  d i s t r i bu t i o n  o f  t h e  popu l a t i on t o  pr o x y  t h os e  a g e -g r o u ps 

t h a t  s h ou l d  b e  net s a v e r s .  

Compa r ed w i t h t h e  ca p i t a l  s t ock , t h e  s t ock o f  i n ve n t or i e s  i s  much mor e c e n t r a l  t o  

the o u t pu t  o f  Keyne s i an mode l s .  Th i s  i s  b e c a u s e  changes i n  the l eve l o f  s t o cK S 

a r e  one o f  t h e  mo r e  v o l a t i le compo ne n t s  o f  a g g r ega t e  d emand a n d  t h us a c t i v i t y ,  a n d  

s u c h  changes d e pe n d  on " v a r i a t i ons i n  compan i e s ' des i r ed l ev e l s  o f  s t o ck s .  The se 

s t ock s a r e  d e t e r m i ned in th e two Bank mode l s ,  t h e  T r e a s u r y ,  I ns t i t u t e ,  LBS a n d  

Camb r i d g e  mod e l s .  Ty p i ca l l y ,  the des i r ed l eve l o f  s t ock i s  d e t e rm i ne d  by 

expec t ed s a l e s  a n d  t h e  cos t o f  h o l d i n g  s t oc k s , in t e r ms of r e a l  r a t es o f  i n t e r e s t , 

wh i l e t h e r e  i s  a l o n g  r u n  eq u i l ib r i um s t o c k -o u t pu t  r a t i o .  

The n e oc l a s s i c a l  mode l s  d o  not sepa r a t e l y  d e t e r m i ne i n ve n t or y i n ve s tmen t .  

( i i )  S t o c k  o f  eq u i t y 

I t  h a s  been s hown a bove t h a t  t h e  v a l u e  o f  eq u i t y  i s  t h e o r e t ic a l l y d e t e r m i n e d  b y  

r e f e r e nce t o  the s t o c k  o f  ca pi ta l  and i ts m a r g i n a l  p r od uc t , a n d  t h a t , i n  ad d i t i o n  

to b e i n g  a component  o f  t h e  f i nanc i a l  asset  por t f o l i o  a n d  a means o f  f i n a nce f o r  

f i r ms , i t  s ho u l d  i d ea l l y be u s e d  t o  h e l p  d e t e rm i n e  t h e  r a t e  o f  i n ve s t me n t  v i a  t h e  

v a l u a t i o n  r a t i o .  None o f  t h e  Keyne s i an mode l s  u s e  eq u i t y  as a l i n k  b e t w e e n  t h e  

r ea l  a n d  f i nanc i a l  s e c t o r s  i n  t h i s  sense - u ns u r pr i s i n g l y  s i n c e  mos t  d o  not  

det e r m i ne t h e  c a p i t a l  s t ock e i t h e r . 

I n T h e  T r e a s u r y  mode l ,  o n l y  eq u i t y  h o l d i n gs o f  t h e  pe r sona l s e c t o r  a r e  d e f i n e d ,  

w i t h e q u i t y  p r i ce s  b e i ng det e r mi ne d  by r e a l  i n t er e s t  r a t e s  a n d  t h e  p r o f i t  s h a r e i n  

d ome s t i c  i n c ome . Th i s  s t o c k  feeds t o  p e r son s ' ne t f inanc i a l  wea l t h ,  w h i c h 
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i n f l u e n c e s  consume r s '  e x p e n d i t u r e  o n  d u r a b l e  g oods , t h e  l abour  s uppl y ,  and demand 

f o r  equ i t y  i t se l f . The equ i t y  s t o c k  i s  not det e r m i ned a s  a l i ab i l i t y  o f  

c ompa n i e s , an d obv i o u s l y  ·wa s he s  o u t · i n  t h e  p r i v a t e  sect or we a l th meas u r e s used 

to det e rm i ne d emand f or mo ney and o th er g ov e r nme n t  debt . 

I n  t h e  LBS mode l ,  f i n a n c i a l  a s s e t  h o l d i ngs a r e  d e t e r mi ne d  a f ter r e a l  e co nomy 

dec i s i o n s  a r e  t a ke n ,  and th e r e  a r e  no fee dba c k  e f fe c ts f r om ,  say , the va l u e  o f  

e q u i t y  t o  i n ve s tme n t ,  n o r  doe s t h e  v a l u e  o f  eq u i t y  depend d i r ec t l y  o n  p r od uc t i v i t y  

o r  the c a p i ta l s to c k . I n s t ea d , the equ i t y pr i c e  i s  d e t er m i ne d  by s ec t o r a l  demand 

a n d  s u ppl y f o r  th e ou t s t an d i n g s t oc k , wh i c h  in t u r n  depend on ne t wo r th a n d  the 

l a g ged v a r i a nce o f  the asset pr ic e .  

o n  p r od u c t i v i t y .  

The l a t t e r  may e n c a ps u l a t e  i nd i r ec t  ev i dence 

In t h e Bank a n d  I ns t it ut e  mode l s , t h e  s tock of eq u i ty i s  not det e r m i ne d ,  t h ough i n  

t h e s e  K e yne s i a n  mod e l s  the f l ow of n e w  i ss u e s  i s  t r a ck e d  as a compo ne n t  o f  

c o mp a n i e s ' n e t  a cq u i s i t i o ns o f  f in a n c i a l  a s se t s . 

The n eo c l as s i ca l  mode l s  d o  not det e rm i ne eq u i t y  a s  s u ch ,  or emp l oy the va l ua t i o n  

r a t i o .  I n  t h e  CUBS mod e l , t h e  s t oc k  o f  eq u i t y  i s  a s s umed equa l  t o ,  o r  a t  l e a s t  

s u f f i c i e n t  t o  f i nance , t h e  c a p i t a l  s t o c k , g i v e n  a r equ i r e d  d i s t r i b u t ion of s av e r s  

i n  t h e  popu l a t i on . I n  t h e  Li v e r pool mode l , a s  not e d  abov e ,  cons ume r s a r e  a s s umed 

to h o l d  · c a p i ta l ·  d i r ec t l y ,  thou gh i t  i s  c omb i ne d  wi th d ur a b l e  goods and 

dwe l l i ngs . Cons ume r s a r e  h ypo t h e s i s e d  t o  c h oose betwe e n  ·good s · i n  th i s  sense 

and f in a n c i a l  wea l t h - c ompr i s i ng g o v e r nme n t  and f or e i gn a s s e t s  and e x c l u d i n g  

eq u i t y .  The r e i s  th us n o  r o le f o r  eq u i t y  i n  t h i s  mode l .  

( i i i ) The pr od u c t ion f u n c t ion 

A t yp i ca l  Keyne s i an mod e l  h as no r o le for  a n  e xp l i c i t p r od u c t i on f u nct i o n  in  

det e rm i n i n g  o u t pu t .  I n s t e a d  prod u c t ion i s  det e r m i ne d  b y  d eman d a n d  

compe t i t i v e ne s s , t h e  l a t t e r  s how i n g  t h e  e x t en t  t o  wh i c h  d emand i s  s a t i s f i ed 

by impo r ts . I n  t ur n ,  pr od u c t ion h e l ps det e rm i n e  the dema n d  f or l a b o u r  and 

c a p i t a l .  H owe v er , i t  c a n  b e  a r gued t h at , w i t h i n  t h i s  bas i c  o u t l i n e , wh i c h  b r oa d l y  

de s c r i be s  t h e  Ban k , T r e as u r y , I ns t i t ut e  a n d  LBS mod e l s ,  t h e r e  a r e  s ome 

u nder l y i n g  s u ppl y i n f l uen c e s . For e x amp l e , i n  t h e  r e d u ce d  f o r m  o f  th e Bank  

s h o r t  t e rm mode l ,  emp l o ymen t  i s  det e rm i n e d  pr i nc i pa l l y by d emand ( v i a  

ou t pu t ) i n  a s imp l e  i n v e r t ed p r od u ct i o n  f u nc t i o n , b u t  i s  a l so i n f l u e n c ed by 

s up p l y  f ac t or s  s u ch a s  c ompan i e s ' i n c ome g e a r ing , p r o f i ta b i l i t y , r ea l  wages 

and t ime t r e n ds pr o x y i n g  p r o d u c t i v i t y .  Also c ompe t i t i ve n e s s  i s  i n f l uence d by 

s uppl y cons i de r a t i ons , e it h er d i r ect l y  v i a  compa r a t i v e un i t  l abour  cos ts 

o r  i nd i r e c t l y  t h r ou gh th e pr i c e  equa t i on s . 
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I n  t h e  CUBS mode l ,  t he p r o d u c t ion f u n c t i on i s  c r u c i a l , a s  t h e  s u pply s i de i s  

p r e s umed t o  d e t e r m i ne outpu t . The pr i va t e  s e c t o r  output  e q u a t i on i n c o r po r a t e s  a 

K L E M  ( c a p i t a l , l abou r ,  e n e r g y ,  r aw ma t e r i a l s ) p r o d u c t i o n  f u n c t i on ,  whe r e  t he u se 

o f  t h e s e  f a c t o r s  u n i qu e l y  d e t e r m i ne s  t he l o n g  r u n  l e vel  o f  o u t pu t . I n  the s h o r t  

r u n , t h e  r e a l  money s uppl y and wor l d  t r ade f eed t h r o u g h  f r om t h e  dema n d  s i de ,  a n d  

t h e  g r owth of p r i ce s  a t  f a c t o r  c o s t a n d  o u t pu t  a r e s i mu l t a ne ou s l y  d e t e rmi ne d .  

I n  t h e  L i ve r pool  mode l , t h e  p r od u c t i o n  f u n c t i o n i s  i nv e r t e d  t o  g i ve a r e a l  

e x c h a n g e  r a t e  eq u a t i o n  ( 1 ) ,  a n d , a s  not e d ,  t h e  capi t a l  s t o c k ,  wh i ch i s  g i ve n  by 

t h e  c o n s u me r s ' d e c i s i on ,  i s  p r o x i ed by a t i me t r e nd . The a c t u a l  d e t e r m i n a n t s  o f  

p r i ce s  a r e w a g e s  a n d  s t e r l i ng i mp o r t  p r i ce s . 

t o  o u t p u t . 

( i v )  Summ a r y  

T h us n o  s to c k  e f f ec t s  f e e d  t h r o u g h  

T h e  s e c t i o n  a bove s u g g e s t s  t h a t  u s e  o f  s t oc k - f l ow i de n t i t i e s  i n  U K  ma c r omode l s  t o 

d e t e r m i n e  c a p i t a l  a n d  o ut p u t  i s  l im i t e d .  Even amo n g  t h e  n e oc l as s i c a l  mo d e l s  the 

s t oc k  o f  e q u i ty i s  not sepa r a t e l y  d e t e r m i ne d  a nd t he L i ve r po o l  mode l does n o t  u s e  

t h e  c a p i t a l  s t o c k  i t s e l f  t o  det e rm i ne s uppl y .  I n  Keyn e s i a n  mod e l s ,  s u ch s u p p l y  

cons i de r a t i on s  a r e  not  s o  c e n t r a l  to the s t r u c t u r e : h e nc e ,  none f ea t u r e  

d . f t '  (2 ) d h . 1 d '  k p r o  u c t l on u n c  l on s  , a n  even w e r e  c ap l t a  a n  equ l t y  s t oc s a r e  

d e t e r m i ned , t hey a r e not used t o  the e x te n t  t ha t  t h e  econom i c  t h e o r y  de s c r i bed i n  

Sect i on I wo u l d  s u gg e s t . 

( 1 ) - T h e  e x c h a n g e  r a t e  equ a t i on i s  d e r i ved f r om a ma r g i na l  c o s t  p r i c i ng 
eq u a t i on w i t h  a c on s t an t  r e t u r n  t o  s c a l e  p r o du c t i on f u n c t i o n , whe r e ,  
s i nc e  p r i ce s  a r e  a w e i g h t e d  a v e r age o f  l a bo u r  a n d  i mpo r t  c o s t s  ( f o r e i g n  
p r i c e s  i n  dome s t i c  c u r r e n cy ) , t h e  r e a l  e x ch a n g e  r a t e  ( pr i ce s  r e l a t i v e t o 
f o r e i gn p r i c e s  i n  dome s t i c  c u r r e n c y )  i s  d i r e c t l y  r e l a t e d  t o  r e a l  w a g e s  by 
an e l a s t i c i ty w h i c h  depends on r e l a t i ve s h a r e s . - M i n f o r d  et a l  ( 1 9 8 4 ) 
page s 41- 42 . 

(2 ) T h o u g h  i t  s h o u l d  be noted t h a t  a n  e x p l i c i t  p r odu c t i on f u n c t i on i s  n o t  
n e c e s s a r y  t o  d e t e r m i ne pote n t i a l  o u t pu t , a s  i t s  c o e f f i c i e n t s  c o u l d  be 
de r i ve d  f r om t h e  f a c t o r  demand equat i on s ,  t he n  used t o  d e t e rm i ne o u t p u t  
p o t e n t i a l .  
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( b )  T h e  f i n a n c i a l  s ec t or 

( i )  A po r t f o l i o a d j u s tmen t  s y s t em 

The t h e o r y n o t e d  above s u g g e s t s  th at econom i c  agen ts have a d eman d  f o r  s t ock s o f  

f i nanc i a l  a s s e t s ,  based o n  t h e  r i s k a n d  r et u r n  f r om t h e  i nd i v i d u a l  asse t s ,  w e a l th 

a n d  po ss i b l y  a l so i nc ome or s a v i n g .  These demands s ho u l d  be e s t ima b l e  a s  a 

s yst em i n  wh i ch p l a u s i b l e  r e s t r i c t i o n s  s u ch a s  s ymme t r y  an d a d d i t i v i t y s h o u l d  be 

a cc e p t ed . P r og r e s s  i n  mode l l i n g s u c h  a s s e t  d ema n d  s y s tems h a s  not been ma r k ed i n  

t h e  U K ,  t h o u g h  t h i s  may b e  mor e d u e  t o  po o r  d a t a  and d i sappo i n t i n g  r e s u l t s ,  wi th 

ma n y  c o u n t er - i n t u i t i ve s i gn s  on c oe f f i c i en ts , th an to neg l e c t . Th i s  l a c k  o f  

p r o g r e s s  i s  r e f l ec t e d  i n  the por t f o l i o s ys t ems i n  the ma i n  m a c r omod e l s ,  wh i ch 

t yp i ca l l y f e a t u r e  f l ow r a th e r  th an s toc k a d j u s tme n t , a d  hoc , i mposed s t r u c t u r e s  

a n d  n o  c r os s  equ a t io n  cons t r a i n ts .  T h e  Bank  o f  En g l an d  me d i um t er m  and Camb r i d ge 

mod e l s  h ave no f i n a n c i a l  s ec t or s .  The Bank  s ho r t t e r m  mode l f ea t u r es a f l ow o f  

f u n d s  s y s t em wh e r e ,  f or e x ampl e ,  per s on a l  s ec t or demand f or pu b l i c  sect o r  s h o r t 

d e b t i s  d e t e r m i ne d  by l a g s  o f  the PSBR , a n d  cons umer s '  demand f o r  s hor t debt i s  

d e t e rm i n e d  by the i r  f l ow o f  bank  depo s i ts .  I n  ea ch case , t h e r e  i s  no r e f e r enc e 

t o  t h e  u n de r l y i n g  s t oc k  o f  th e asse t h e l d  by t h e  s e c t or , n o r  tota l s e c t or a l  we a l th 

t o  b e  a l l o c a t e d . Ther e a r e  s ome e x c ep t i o n s  t o  th i s  r u l e  o f  f l ow a d j us tme n t  

o n l y  - p e r so ns ' h o l d i ngs o f  l i q u i d  a s  oppo s e d  t o  i l l i q u i d  f i n a n c i a l  a s s e t s  a r e  

de t e rm i ne d  b y  a s t o c k  a d j u s tme n t  mech an i sm a n d  t h e  s h a r e  o f  bu i l d in g  soc i e t y  

d e po s i t s  i n  p e r so n s ' l iq u i d  a s se t s  i s  s im i l a r l y  det e r m i ne d . Cer t a i n  f l ows a r e  

c umu l a t e d  t o  g i v e , f or e x ampl e ,  a pr o x y  f o r  c ompan ies ' l iq u i d  a s se ts ,  b u t  they d o  

n o t  f o r m  t h e ba s i s  f o r  demands f o r  f i n a nc i a l  a s s e t s . 

T h i s  s t r u c t u r e  o f  ma i n l y  f l ow-ad j us tmen t  equ a t i on s ,  w i th few f in a nc i a l  s t o c k  

e f f e c t s  a n d  n o  sys t ema t i c  mode l l i n g  o f  po r tf o l i o  demand b a s ed o n  d e s i r ed s t ock s ,  

i s  a l s o  t r u e o f  the T r eas u r y  a n d  I ns t i t u t e  mode l s . I n  each c ase , th e r e  i s  a 

s ma l l  s t oc k  a d j us tme n t  s ys t em f o r  th e non-bank pr i v a t e  s e c t or , wher e f i nanc i a l  

w ea l th i s  u s e d  t o  d e t e rm i ne s t o c k -d emand f o r  g ov e r n me n t  s h or t  a n d  long d eb t . And 

in th e T r e a su r y  mode l ,  the comp a n y  l i q u i d i t y a l s o  i s  det e r m i ne d ,  and f e e ds back t o  

d e t e rm i n e  c e r t a i n  e x pe n d i t ur e  dec i s i o n s . B u t  th e r e  a r e  n o  con s i s te n t  de f i n i t ions 

of  s ec t or a l  s t oc k s .  

T h e  LBS mod e l  ( s ee Ke a t i n g  ( 1 9 8 4 »  does f ea t u r e  a c o n s i s t en t  por t fo l i o  sys tem o f  

d ema n d s f o r  s t o ck s  o f  f in a n c i a l  a s se t s ,  wh i ch i s  h i gh ly d i s a g g r e ga t ed , and w o r k s  

t o  det e r m i n e  t h e  ma r k et c le a r i n g  a s s e t  p r i c e s  o f  g i l ts , e q u i t i es a n d  t h e  e x ch ange 

r a t e  ( s h or t r a te s  b e i ng" e x o ge n ou s ) .  The r e s t r i c t i o n s  of z e r o  s ums f o r  
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pa r ame t er s o n  r et u r ns and a u n i t  sum o n  t h e  budg e t  con s t r a i n t  a r e  a c cep t e d  b y  t h e  

d a t a . H owe v e r , a l th ough s u ch a sys tem i s  cons i s t e nt a n d  t h e o r e t i c a l l y  de s i r a b l e ,  

t h e  s i mp l i fy i ng a s sump t i o ns made i n  e s t ima t ion a n d  nece s s i t a t ed by t h e  d e g r e e o f  

d i s a g g r e ga t i on a r e  p e r h a ps e x ce s s i v e l y  r e s t r i c t i v e . I n  pa r t i c u l a r , t h e  

c o v a r i an c e  ma t r i x  o f  a s s e t  y i e l ds i s  a s s umed t o  be d i agona l .  Th i s  a l l ows a 

c on s i d er a b l e  ec onomy o f  par amet e r s  s i nce we i gh t e d  a v e r a g e  r e t u r n s  o n  · o t h e r  

a s s e t s · c a n  be u s ed i n  e s t i ma t i on ,  b u t  a t  a co s t  t h a t , f o r  e x ampl e ,  a f u l l y 

ant i c i pa t e d  i n c r e a se i n  the s upply o f  bonds and pr i v a t e  we a l th r ed u ce s the pr i c �  

o f  g i l ts b u t  h a s  n o  e f f e c t  o n  any o t h e r  f r e e l y  mov i n g  a s s e t  p r i c e . Se con d l y ,  

t h e r e  a r e  n o  i n c ome e f fec t s  o n  a s s e t  h o l d i n g s  - i n f l ue n c e s  o n  a s se t  d ema n ds b e i n g  

l im i t ed t o  r i s k  a v e r s i o n ,  l ag g e d  a d j us tme n t  pos t t a x  y i e l ds and we a l t h . 

many o f  t h e  c o e f f i c i e n t s  a r e  i mpo sed r a th e r  than e s t imated . ( 1 )  

T h i r d l y ,  

Ther e i s  no por t f o l i o  sys t em i n  t h e  CUBS mod e l  - a s  not ed , s a v i n g  a n d  f i n a n c i a l  

a s s e t  a c c umu l a t ion t o  f i na n c e  capi t a l  a c c umu l a t i o n  a r e  p r o x i e d  by the popu l a t i o n  

d i s t r i bu t i o n .  I n  th eor y ,  t h e  mo de l l er s r e co gn i s e  t h at g ov e r nme n t  bonds , i f  t h ey 

a r e  r e g a r de d  a s  net wea l th b y  the pr i va t e  s e c t or , s h o u l d  be a n  a l t e rn a t i v e  a s s e t  

t o  c ap i t a l ,  b u t  a r e  una b l e  t o  f i n d t h i s  i n  e s t ima t i o n .  

d r o ps o u t  o f  t h e  mode l b y  Wa l r a s ' Law . 

The d emand f o r  money 

The Li v e r po o l  mode l f e a t u r e s  a r e c u r s i v e  s t r u c t u r e for pr i v a t e  s e c t or a s s e t  

dema n d s . I n  c ommo n w i t h  the Ke yne s i a n  mode l s ,  the dec i s ion t o  consume i s  

pr i ma r y ,  t h e n  t h e  r e s i d ue i s  s p l i t  between f i n a nc i a l  a s s e t s  and c ap i t a l g oods a n d  

f i n � l l y f i n anc i a l  a s s e t s  a r e  d i v i de d  b e t ween mo ney a n d  o t h er f i nanc i a l  a s s e t s .  

Por t f o l i o  d em a n ds a r e  d e t e r m i ned by we a l th , i n t e r e s t  r a t e s  and t ime t r e nds , p l u s  

l a g ge d  d e pe ndent  v a r i a b l e s  t o  p r o x y  a d j u s tme n t  cos t s  i n  t h e  p or t f o l i o .  

LBS mode l ,  t h e r e  i s  no r o l e  f o r  i n come i n  a s s e t  deman ds . 

( i i )  De f i n i t i o n s  o f  s e c t or a l  i n c ome 

As i n  t h e  

I t  w a s  po i n t ed o u t  above t h a t  t h e  income d e f i n i t i o ns g i v e n  i n  th e Na t i o n a l  

Ac cou n t s  d i f f er f r om those b a s e d  on se n s i b l e  e co nom i c  c o n c ep t s ,  p ar t i c u l a r l y  

d ur i ng pe r i od s  o f  i n f l a t i on .  I ncomes a s  meas u r ed ma y in c l u d e  n e t  i n t e r e s t  

payme n t s , p a r t  o f  w h i ch a r e  a c t u a l l y capi t a l  r epayme n t s  o n  o u ts ta n d i n g  mo ne t a r y  

d e b t ,  wh e r e  t h e  pu r ch as i ng powe r o f  s u ch debt i s  de c l i n i n g  d ur i n g  i n f l a t i on a r y 

per i ods . 

( 1 )  For a d e t a i l e d  d i s c u s s ion o f  th i s  s ec t or ,  see Green ( 1 9 8 4 ) . 
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Seco n d l y , r ea l  c a p i t a l  ga i n s  made o n  i t ems o f  t h e  w ea l th por t fo l i o  a r e  e x c l u de d  

f r om i n c ome - y e t  t h e s e  c ou l d  b e  cons umed wh i l e l eav i ng i n come con s t ant on t h e  

H i ck s i a n  appr o a ch - the a c c r u a l  that wou l d  l eave r ea l  weal th i n ta c t - .  

T h i s  s ec t i o n a s se ss e s  t h e  e x t en t  t o  wh i ch i n come h as been r e d e f i n e d  i n  

ma c r oeconom i c  mode l s  t o  a l l ow f or s u ch e f f e c t s . T h e  Camb r i dge mode l feat ur e s  t h e  

mo s t  c on s i s t e n t  u s e  o f  i n f l a t i on a d j us t me n t .  Al l r e a l  s e c t or a l  d i s posab l e  

i n c ome s a r e  meas u r e d  a f t e r s u ch ad j u s tme n t ,  s o  d i f f e r e n c e s  b e tween r ea l  income a n �  

e x p e n d i t u r e  a r e  cons i s t en t  w i t h ch an g e s  i n  r e a l  s t ock s .  I n  o t h e r  mod e l s ,  the 

e f fec t s  are c o n f i ne d  t o  per sona l sector  i n come , wi th a ded u c t ion o f  i n f l a t ion 

l o s s e s  o n  net l iq u i d  a s s e t s , in a H e n d r y - von Un ge r n  S t e r nber g s ty l e  c o n s ump t ion 

f u nc t io n .  Th i s  i s  the c a s e  i n  the Bank o f  En g l and s h o r t  t e rm mode l ,  the T r e as u r y  

mod e l , a n d  t h e  I ns t i t u t e  mod e l  ( w i t h  t h e  d i s t i n c t i on t h a t  t h e  e f f ec t s  on 

c o n s ump t i o n  o f  - i n c ome - and - i n f l a t io n  l o s se s - are a l l owe d t o  d i f f e r ) .  S u c h  

i n f l a t i o n  l os s e s  a r e  n o t  d i r ec t l y  a l l owe d f o r  i n  th e Ba nk med i um t e r m  o r  LBS 

mode l s ,  wh i l e ,  in t h e  CUB S  mode l ,  th e r e  i s ,  i n  a n y  case , no r o l e  f o r  s ec t or a 1  

i ncome . I n  n o ne o f  th e mode l s ,  apa r t  f r om C amb r i dg e ,  a r e  H i ck s i an a d j us tments 

made f or th e c ompany , pu b l i c ,  f i n an c i a l or over seas s ec t or s .  

C a p i t a l  g a i n s a n d  l os s e s  o n  th e s tock o f  i 1 1 i q u i d  a s s e t s  a r e  not i n c l u d e d  i n  

i n c ome i n  a n y  mode l .  The Keyne s i an mo de l s  g e n er a l ly a l l ow i n cr eases i n  s h a r e  a n d  

g i l t  p r i c e s  t o  i n c r e a s e  th e s t oc k  o f  r e a l  wea l th , h owe v e r  

dema n d  mu s t  b e  v i a  wea l th r a th e r than i n c ome e f fec ts . 

t h u s  any e f f e c t  on 

I n  the Li v e r po o l  mod e l , both i n f l a t i on loss a n d  c ap i t a l  g a i n  e f f e c t s  a r e  

e n c a ps u l a t e d  i n  the pr i v a t e  s ect o r  r ea l  f inanc i a l  a s s e t s  equ a t i o n  - a d i f f er e nced 

( l o g  o f ) i n t er e s t  r a t e p r o x i e s  r ev a 1 u a t i ons , w h i le a d i f f er enced ( l o g  o f ) p r i c e  

l ev e l  t e rm cap t u r e s  i n f l a t ion l o s se s .  Wea l th then h a s  pow er f u l  d i r ec t  e f f e c t s  on 

co nsump t i o n  and a ccumu l a t i o n  ( s ee ne x t  s e c t i on ) . 

No ne o f  t h e  mode l s  a l l ow s  f o r  d i r ec t  e f f e c t s  o f  i n c r e a s i n g  h o u se pr i c e s  on i n come 

i e  i n f l a t i on -a d j us t i ng i mp u t ed r e n t . The Bank  o f  En g l a n d  a n d  LBS mod e l s  f e a t ur e 

the va l u e  o f  h o u s i ng a s  a compone n t  o f  persona l sect or net w ea l th ,  but  i n  the Bank 

mod e l  t h i s  only a f f e c t s  c o n s ump t i on i n d i r e c t l y  by i n f l uenc i n g  the p r opor t i on o f  

f i n a nc i a l  wea l th h e l d  i n  l i qu i d  f orm . 

( i i i ) We a l th e f f e c t s  

Wea l th e f fe c t s  i n  s u pp l y  o r  dema n d  e q u a t i ons a r i se v i a  c h ange s i n  t h e  v a l u e  o f  t h e  

s t o ck o f  n e t  a s se t s  h e l d  b y  a n  agent , f or e x ampl e ,  i n c r e a se s  i n  the v a l ue o f  
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mo ne t a r y  a s s e t s  whe n pr i c e s  f a l l ,  wh i ch a f f ec t  the demand f or ,  and s u p p l y  o f  

c ommo d i t i e s  by th e a ge n t . To h ave a n  e f f ect o n  the economy as a who l e ,  th e r e 

mu st b e  asymme t r i c  r e s po n ses s u ch tha t the change s a r e  not o f f s e t  by change s i n  

the b eh av i ou r  o f  the sector i s su i n g  t h e  cor re spond i n g  l i ab i l i t i e s . I n  t h e o r y ,  

wea l th e f f e c ts s h o u l d  o n l y  ar i se i n  the case o f  gover nmen t - i ss ued mo ney and de�t 

s t ocks ie  - o u t s i de - we a l th , though it  w i l l  be seen t h a t  m a c r oeco nom i c  mode l s  

t yp i ca l l y  a l so a ss ume as ymme t r i e s  wi th i n  the pr i v a t e  sect or , b y  a l l ow i n g  i n t r a 

pr i v a t e  s e c t o r  c l a i ms - i ns i de - we a l th s u ch as bu i l d i n g  soc i e t y  depo s i t s  t o  g i v e 

r i se t o  wea l th e f f e c t s  i n  the a g g r e ga t e . One j u s t i f i c a t i o n  f or t h i s  may be t h e  

d i f f e r i n g  l i q u i d i t y o f  such a s sets a n d  l i ab i l i t i e s  s u ch a s  mor tg a g e s . Wea l th 

e f f e c t s  a s  d e f i ned h er e  can be d i s t i n gu i s hed f r om the esse n t i a l l y  - a ccou n t i ng ­

pr ob l ems i n  i n come f l ows a r i s i n g  f r om the i r  co r r ect de f i n i t i on o f  i n t er e s t  

payme n t s  a n d  capi t a l  r e payme n t s  d u r i ng i n f l a t i on a r y  per i o ds ,  a s  d i s c u s se d  i n  ( i i ) 

a bove . 

Wea l th e f f e c t s  a r e  gener a l l y i n t r od uced o n l y  i n  the pe r sona l s e c t or , v i a  e f f e c t s  

o f  changes i n  t h e  r a t i o  o f  the r eal va lue o f  th e s t o c k  o f  ne t l i q u i d  a s s e t s  t o  

i ncome o n  consump t i o n . I n  t h e  Bank s ho r t-t e r m  mode l ,  s u ch e f f e c t s  a r i se i n  b ot h  

t h e  no n -d u r a b l e  a n d  d ur a b l e  cons ump t i o n  fun c t ion s . The Tr eas ur y non -d ur a b l e s  

f u nct i o n  a l so h as t h i s  e f fe c t ,  wh i le t h e  d ur ables f un c t i o n  f ea t ur es t h e  s tock o f  

net f i n a nc i a l  wea l t h  - e x c l ud i ng mor t ga ges a s  a l i ab i l i ty .  I n  the Na t i on a l  

I ns t i t u t e  mode l ,  t h e r e a r e  no r e a l  ba l a n ce e f f ec t s  i n  t h e  non-d ur a b l e s  f u n c t i o n , 

tho u gh r e a l  net  l iqu i d i ty i s  i n c l ude d i n  th e d ur a b le s  f u n c t i on . By con t r a s t , 

t ot a l  wea l th ,  i n c l ud i ng th e v a l u e  o f  the hous i n g  s t ock , f ea t u r e s  i n  t h e  LBS 

no n -d u r a b l e s  f u n c t i o n ,  a n d  bu i l d i ng soc i e ty de pos i ts and bank l e n d i n g  e n t e r  t h e  

d u r a b l e s  f u n c t i on .  The non-d ur abl e s  f unc t i on t h u s  i mp l i es t h at c o n s u me r s  r e a c t  

i n  a s im i l a r way t o  i n c r eases i n  r ea l  wea l th f r om wha t ever s o u r c e  i n  ma k i n g  the i r  

dec i s i o n  t o  cons ume . The spec i f i c a t i on m i gh t  b e  c h a l lenged b y  r e f er e n c e  t o  t h e  

d i f f er e n c e  i n  l iqu i d i t y b e twee n ,  s a y , h o u s i n g a n d  mo ney , wh i ch wou l d  s u g g e s t  th a t  

we a l th e f f e c t s  f r om the f o r me r  s ho u l d  b e  p r opo r t i o na t e l y  s ma l l e r  a t  l e a s t i n  t h e  

s h or t r u n . I n  the Bank me d i um t e rm mode l ,  wea l th e f f e c t s  a r e  p r o x i e d  by the 

i nf l a t i o n  r a t e .  I n  t h e  CUBS Mode l ,  t h e r e  i s  n o  consump t i on f u n c t i o n  a s  s u ch , 

b u t , i n  l i ne wi th th e or y ,  the l ev e l  o f  r ea l  mo ney b a l a n ce s , but not o th e r  

compo nen ts o f  wea l th ,  a r e  a d et e r mi na n t  o f  dem a n d .  T h e  s t r u c t u r e o f  t h e  mod e l  

a l l ows s u ch weal th e f f e c t s  t o  i n f luence b o th o u t put and pr ice s i n  the s h o r t  r u n ,  

though o n l y  p r i c e s  i n  the l ong r u n .  I n  t h e  Li v e r po o l  mode l , t h e  l e v e l  o f  net 

wea l th ,  i n c l u d i ng ph ys i ca l  a s s e ts , a f fe c t s  a l l  the s tages of the co n s u me r s ' 

consump t i on / i nves tment/po r tf o l i o  dec i s i o n  - a s t r u c t u r e wh i c h  i s  i n  l i ne w i t h t h e  

mod e l ' s  ' mo net a r i s t ' b a ck gr ound , th ough w i de n i n g  t h e  scope f o r  s u c h  e f f e c t s  f r o m  
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o u t s i de mo ney t o  a b r oa d e r  wea l t h  c on c ep t . The Camb r i dg e  mode l  encaps u l a t e s  t h e  

- Ne w  Camb r i dg e  Hypot h e s i s - t h a t  t ot a l  p r i v a t e  s e c t o r  e x pend i t u r e  i s  d e t e rmi ne d  by 

s t a bl e  n o r ms f o r  t h e  p r i v a t e  s ec t o r  a c c umu l a t i o n  of f i na nc i a l  a s s e t s  a n d  debt i n  

r e l a t io n  t o  i n c ome ( f o r  a f u l l  d i s c u s s ion , see God l ey a n d  C r ipps ( 1 9 8 3 ) ) .  Th e 

hyp o th e s i s i mp l i e s  t h a t  t h e  me a n  l a g  o f  e x pend i t u r e  beh i nd i nc ome i s  equ a l  t o  t h e  

s t eady s t a t e  w e a l t h - i nc ome r a t i o .  The emp i r i ca l  imp l eme n t a t i o n  o f  the hypothe s i s  

i s  t h u s  i n  t e r ms o f  a d i s t r i bu t ed l a g  o f  p r i v a t e  s ec t o r  net i n c ome , t h e  wea l t h  

t e rm be i ng i mp l i c i t . ( 1 )  

Be s i d e s  a f f e c t i ng dema nd , t h e  n e oc l a s s i c a l t h e o r y  o f  t h e  supply o f  l a bo u r  wou l d  

s u g g e s t  t ha t  a n  i n c r ea se i n  t h e  v a l ue o f  wea l t h s ho u l d  s t imu l at e  s u bs t i t u t ion o f  

l e i su r e f o r  wo r k . O n l y  t h e  T r e a s u r y  mod e l  a l l ows f o r  s u c h  a wea l t h  e f f ec t ,  

i n c l u d i ng pe r s o n s ' r ea l  n e t  w ea l t h  i n  the l abou r s u p p l y  equ a t i o n . 

I n  n o  c as e s  a r e  w e a l th e f f e c t s  a l l owed t o  i n f l u e n c e  t h e  behav i ou r  o f  t h e  c ompa ny 

or f i na n c i a l  s e ct o r s ,  t h o ug h , i n  t he o r y ,  they t o o  may be a f f ec t e d  by i n f l at ion v i a 

t h e i r  h o l d i ng s  o f  ' o u t s i de ' w e a l t h ,  a n d  a l s o , i f  t he i r  a s s e t s  o r  l i a b i l i t i es a r e  

h e l d  t o  g i v e  wea l th e f f e c t s  i n  o t h e r s e ct o r s ,  s ome e f f e c t  wi t h  a n  oppo s i t e  s i g n  

w ou l d  b e  e x pe c t ed o n  t h e se s ec t o r s .  

( i v )  S t o c k  e f f e c t s  o f  gove r nme n t  de f i c i t s 

T h e s e  e f f e c t s  a r e  amo ng t h e  mo s t  bas i c  dynam i c  e f fe c t s  i n  mac r oec o nomi c mod e l s .  

They i mp l y  t h a t , a s  l o n g  a s  g ov e r nmen t s ' b u d g e t s  d o  n o t  b a l a nc e ,  po r t f o l i o  

a d j u s tme n t  mu s t  b e  t a k i n g  p l a c e  i n  t h e  economy ,  a n d  t h i s  i s  l i k e ly t o  i n f l u ence 

behav i o u r  - t h e r e  c a n not be a s t a t i c  e qu i l i b r i um when s uc h  a de f i c i t  i s  r un .  A l l 

o f  t h e  mod e l s  t a k e  a c c o u n t  o f  t h i s  · c r i t i c i sm o f  I S / LM ·  i n  some way ( ex cep t 

Camb r i dg e ,  w h i ch does not r e l at e  the money s t oc k  t o  t h e  b ud g e t  d e f i c i t ) , b u t  they 

d i f f e r  i n  t h e  r o u t e  wh e r e by t h e  c h an g i n g  s t oc k s  a f f e c t  t h e  pa t h  o f  t h e  ec onomy .  

The mos t  c ommon s t r uc t u r e  i n  t h e  mod e l s  i s  f o r  t h e  s t oc k s  o f  money c r e at e d  by 

d e f i c i t s  t o  be i de n t i f i ed i n  t h e  mod e l  and wea k l y  t o  i n f l uence t h e  e x ch a n g e  

r a t e
( 2 ) 

a n d  t h e  pe r so na l  sec t o r  v i a  t h e  wea l t h  e f f e c t s  no t ed a bo v e . T h i s  i s  

t h e  c a s e  i n  t h e  B a n k  Sh o r t  T e r m ,  T r eas u ry ,  LBS a n d  L i v e r p o o l  mode l s .  I n  t h e  

I ns t i t ut e  a n d  B a n k  Med i um Te r m  mod e l s ,  t h e  e x c h a n g e  r a t e  i s  o n l y  a f f e c t e d  b y  r ea l  

( 1 )  Th i s  s u g g e s t s  t h a t  s u c h  d i s t r i bu t ed l a g s  i n  o t h e r  mod e l s  may have i mp l i ca t i ons 

f o r  wea l t h .  
( 2 )  The s t o c k  o f  mo ney u s e d  i s  g e n e r a l l y  £M 3 .  D e pe n d i n g  o n  the f u n d i ng r u l e s , 

t h i s  impl i e s  a f a i r l y  wea k  i nf l uen c e  o f  gove r nmen t  d e f i c i t s  o n  the e x ch ange 

r at e  bu t a p o t e n t i a l l y  s t r o n g  e f f e c t  of  p r i v a t e  sect o r  money c r ea t i o n  ( e g ba n k  

l e nd i ng ) o n  t h e  e x c h a n g e  r a t e . 
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f a c t o r s  ( a n d , i n  the l a t t e r  case , by i nt e r ve n t i o n ) .  The s t o c k  o f  g i l t s  i s  not  

i d e n t i f i ed i n  t h e  B a n k  s ho r t  term o r  I n s t i t ut e  mod e l s , a n d  i n  t h e  o t h e r  mode l s  i t s 

i n f l ue n c e  i s  r e s t r i ct e d  t o  wea l t h e f f e c t s  oper a t i ng v i a net  f i na n c i a l  wea l t h .  

I n t e r e s t  r a t e s , i f  t h ey a r e  t o  a c t  a s  ma r k e t  c l ea r i ng p r i ce s  s ho u l d ,  i n  p r i n c i p l e , 

be d et e rm i ned by t h e  s t o c k s  o f  mon ey and g i l t s , ope r a t i n g v i a  t h e  p r i v a t e  s e c t o r ' s  

po r t f o l i o  p r e f e r e n c e s  t o  c l e a r  t h e  r e l e v a n t  ma r k e t s . Th i s  p r oc e ss i s  i mp l e me n t e d  

i n  t h e  LBS M o d e l  f o r  equ i ty p r i ce s  a n d  g i l t  p r i c e s  ( t ho u g h  t h e  s h o r t  r at e  r ema i ns 

e x ogeno u s ) s u b j e c t  t o  the c aveat s on t h e  po r t f o l i o  s t r u c t u r e  not ed a bo v e . I n  t h e  

B a n k  s h o r t  t e rm mode l , f l ow cons i d e r a t i on s  t e n d  to p r e d om i n a t e ,  s t o c k  e f f e c t s  o n l l 

ope r a t i ng v i a  t h e  e x change r a t e . The p i v o t a l  l oc a l  a u t h o r i ty r a t e  i s  d e t e r m i ned 

b r oa d l y  by t h e  e u r od o l l a r  r a t e ,  ex change r at e ,  a nd p r i c e ex pe c t a t i o n s , w h i l e  the 

l o ng r a t e  i s  based o n  t h e  s ho r t  r a t e  and t h e  PSBR/GDP r a t i o .  A s i m i l a r  s t r u c t u r e  

obt a i n s  i n  t h e  me d i um-t e rm mode l . The ma r k e t  c l e a r i n g  f u nc t i o n  o f  i nt e r e s t  r a t e s  

i s  t h u s  n o t  mod e l l e d  d i r e c t l y .  I n  the T r e as u r y  mod e l , t h e  s ho r t  r a t e  i s  f o r ma l l y 

e x o g e n ou s , b u t  t h e  mode l can be r u n  w i t h  a g i ve n  money s u p p l y  a n d  s h o r t  r a t e s  

e ndoge n o u s . 

e x pe c t a t i on s . 

The s t ock o f  EM 3 a l s o  i nd i r e c t l y  a f f e c t s  l ong r a t e s  v i a  p r i c e  

The CU BS mod e l  doe s n ot f ea t u r e  a n  i n t e r e s t  r a t e ,  wh i l e ,  i n  t h e  L i v e r po o l  mod e l , 

t he i r  d i r ec t  d e t e r m i n a t i o n  i s  i n  t e rms o f  p r i c e  ex pec t a t i on s  a n d  t h e  e x c ha n g e  r a t e . 

One may c o n c l u d e  t h a t  mo s t  mod e l s  do not a l l ow s t r o ng i n f l u e n c e s o f  bu d g e t  

d e f i c i t s  o n  t h e  economy v i a  s t ock s o f  f i na n c i a l  a s se t s ; t h e  Keyne s i a n  mode l s ,  i n  

pa r t i c u l a r , r ema i n i ng f u ndame nt a l l y  f l ow based . 

( v )  E x c h a n g e  r a tes a n d  the e x t e r n a l  a s set s t oc k  

Some f ea t u r e s  o f  e x c ha nge r a t e  det e r m i na t i o n  a s  r e l a t ed t o  g o v e r nme n t  d e f i c i t s  a r e  

noted a bo v e . Howe ve r , a no t h e r  k ey ' s t oc k  e f f e ct ' o f  the f l ow s  i n  t h e  ba l a n c e  o f  

payme n t s  i s  th e s t oc k  o f  e x t e r na l  a s se t s  h e l d  by d ome s t i c  r e s i de n t s , a n d  t h e  

s t o c k  o f  U K  a s s e t s  h e l d  by f o r e i gn e r s . The s e  s t ock s a r e  c umu l a t e d  i n  t h e  Ba n k  

s �o r t a n d  me d i um t e r m  mode l s ,  t h e  T r e a s u r y  a n d  LBS mod e l s , b u t  o n ly i n  t h e  LBS i s  

t h e  e x c h a n g e  r at e  i t se l f d i r e c t l y  det e rmi ned v i a  s t ock equ i l i b r i um i n  t h e  a s s e t  

ma r k et ; i n  t h e  T r e a s u r y  mode l ,  t h e  s t oc k e qu a t i on f o r  t h e  r e l ev a n t  s p e c u l a t i v e  

f l ow s  i s  d i f f e r e n ced be f o r e  i n ve r s i o n . I n  the B a n k  s h o r t  t e r m  mode l , f o r e i gn 

a s s e t  s t o c k s  do not  d i r e c t ly a f f e c t  t h e  e x ch an g e  r a t e ; t h e  s t oc k s  a r e  ma i nl y  

c a l c u l a t e d  t o  g i v e  i n t e r e s t ,  pr o f i t  a n d  d i v i de n d  f l ows . Obv i ou s l y ,  i n  e a c h  

mode l ,  t h e  ma g n i t u d e  o� s t r u c t u r a l  cap i t a l  f l ow s  h e l ps d e t e r m i ne t h e  ba s i c  b a l an c e , 

and he n c e  t h e  change i n  r e s e r v e s/pr e s s u r e  o n  the e x change r a t e .  
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4 

S umma r y  

I n  ge n e r a l , ma c r oe co nom i c  mode l s  d o  not f u l l y mode l e i th er ph ys ica l or f i nanc i a l  

s t ock s , o r  th e i r  e f f e c t  o n  t h e  eco nomy . I t  h a s  been emph as i se d  th a t  t h i s  i s  

par t l y  a r e s u l t  o f  the u n d e r l y i n g  a s s ump t io n s  o f  t h e  mode l s  - thus Keyne s i an 

mod e l s  d o  not conce n t r a t e on t h e  c a pi t a l  s t oc k a s  t h ey a r e o pe r a ted o v e r  pe r i ods 

in wh i ch i t  can b e  a s s ume d t o  be c o n s t an t . A f ur th er pr ob l em i s  poo r  data , w h i ch 

h as t en d e d  to g e ne r a t e we a k  a n d  c o u n t e r  i n t u i t i v e  e s t imates of the e f f ects 

p r e d i c te d  by econom i c  the ory . T h i s  i s  a pr ob l em pa r t i cu l ar l y  i n  the f i nanc i a l  

s ec t o r . Th i r d l y , s ome o f  t h e  mo r e  det a i led e f f ec t s  d e s c r i b ed a bov e a r e  omi t t ed 

f r om t h e  a n n u a l  mod e l s ,  d ue to a g g r e ga t ion . 
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