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I nt ro d u c t io n [1 ]  

Th e promo t io n  o f  a h igh l evel o f  f ix ed investment i s  necessa r y  to 

boo s t  th e su pply po ten t ia l  o f  th e Un i te d  K i ngdom , wh ich in t u r n  wi l l  

a l lo w  fo r su sta i ned dema nd a nd rea l  i ncome g ro wth w i tho u t  ex ter na l  

con s t ra ints a nd infla t io na r y  pr e ss u r e s. I t  i s  the r e fo r e impo r ta nt 

to exam i ne the pa s t  mo vements in i nvestment a nd th e fa c to r s  co ntr ibu t ing 

to th i s  mo vement ,  in o rd e r  to d i sco ver th e se t o f  eco nom ic co nd i t io n s  

wh ich m igh t  b e  nece ssa r y  fo r su sta ina b l e  eco nom ic g rowth. 

2 Fo r pr iva te co mpa n ie s ,  th e dec is io n  to i nvest i n  extra ca pi ta l  

wo u ld seem to h inge c r i t ica l ly o n  the r ela t io n sh ip between th e l i kely 

i nc r ea se in pro f i t s  genera t ed by th e add i t io na l  ca p i ta l  a nd th e co st 

o f  a cqu ir ing it. Yet wh i l st mo st indu str ia l ists  wo u ld ag r ee w i th 

th i s  v iew , the emp i r ica l su ppo r t  fo r such a dependence i s  ra th e r  

l im i ted in the Un i t ed  K i ngdom. Th is  s tudy examines the t r ea tment o f  

pro f i ta b i l it y  fa c to r s  i n  th eo r et ica l mo del s o f  investment a nd compa r e s  

th e per fo rma nce o f  the models i n  th e U n i t ed K ingd om , a s im i la r  st ud y  

fo r the Un i t ed  States hav i ng r ecen t l y  been u nd e r ta ken by Cla r k (19 7 9 ) .  

Ra th er co n tra r y  to Cla r k ' s f in d i ng s ,  the co nclu sio n s  te n ta t iv e l y  

s u ppo r t  the v i ew tha t mod e l s  w i th expl ic i t  tr ea tment o f  pro f i ta b i l i t y  

i n f l u e nc e s  (To b in ' s  va l ua t io n  ra t io , q ,  a nd Jo rgenso n ' s neo c la ss ica l 

model) pe r fo rm better tha n th e s impl e a ccelera to r  mo del w i th no expl ic i t  

a l lo wa nce. It is  very d i f f icu l t  to d ra w  f i rm co nc l u s io ns ,  ho wever , 

beca u se o f  the c lo se co r re lat io n  between cha ng es in pro f i ta b i l i t y  a nd 

cha ng es i n  o u tput. 

3 Sect io n  2 o f  the pa pe r compa r e s  th e ro le o f  pro fi ta b il i ty in 

th eo r e t ica l model s o f  th e de term i na t io n  o f  f ix ed inv estmen t. 

Sec t io n  3 co ncentra tes o n  the l in k s  bet ween inves tment a nd th e 

va l ua t io n  ra t io ,  a model wh ich ha s been u sed w i th so me deg r e e  o f  

[1 ] I wo u l d  l i ke to tha nk W A A l le n, T A  Cla r k ,  J M Ho f fma n ,  
C T Taylo r ,  A R Th r eadgo l d ,  N P Wi l l iams a nd pa r tic ipa n t s  i n  th e 
Ba n k  o f  Eng la nd Eco nometr ic s Semi na r, fo r ma ny h e lpf u l  co mments 
a nd suggest io n s. 
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s uc c e ss in the Un i t ed  Sta tes [ 1 ]  [ Sheldon ( 1 9 7 6 ) , Ma l k i e l  et a l .  

( 19 79 ) ] ,  and in t he one study wh ich ha s been un der ta ken fo r the 

Un i t ed  K ingdom - O ul ton ( 1 9 8 1 ) .  Sect ion 4 d i scusses the fo rmula t ion 

o f  t he equa t ion s to be est ima ted and pr esen ts t he empi r ica l resul ts ,  

wh i l s t  Sec t ion 5 d raw s the con c l us i on s  of  the s t ud y .  Ap pen d ix 1 
c on s id e r s  t he na t ur e o f  the r espon se fun c t i on between in vestmen t  and 

i ts det erminan t s ,  an d pr e sen ts a non- l in ea r  ver s ion of the simpl est 

fo rm of accelera to r spec i f ica t i on .  

d e sc r i bed in Appen d ix 2 .  

Th e da ta used in the pa pe r  a re 

[ 1 ]  B u t  see C la r k  ( 1 9 79 ) and von F u r s ten be rg ( 1 9 7 7 ) , for con trad ictory 
v i ew s .  
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Prof i tab i l i ty and i nves tment models 

4 The levels o f  cur r ent and ex pec ted futur e pro f i tab i l it y  a r e  

c en t r al in puts t o  any cor po r a te pl ann i ng exerc i se. Dec i s ions 

r eg a r d i ng futur e  levels o f  produc t io n ,  o f  the comb inat ion of  facto r  

i nputs , o f  pr ice s ,  sources o f  f inance and many othe r s ,  depend 

c r uc ia l ly on the c ur r en t  f i nanc ial po s it ion o f  the f ir m  and on 

manag ements ' per cept ions o f  the futur e pro f i t ab i l it y  of the 

en te r pr ise. Even tho ug h  some econom i st s  d i sag r ee w i th the us ua l  

neoc l assical pr esc r ipt ion o f  the max im i sat ion of  pro f i t s  a s  t he 

m a in mot iva t ion for f i r ms ,  and stress  o th e r  goa l s , s uc h  a s  the 

max im i sa t ion o f  the speed of  g rowth o f  the ente r pr ise , in pr ac t ice 

i t  seems un l i ke l y  that many f i rms pur sue one goal to the complete 

exc l u s ion o f  the o ther s. Wha tever the cho sen behav iou r al mode l , 

p r o f i t ab i l it y  seem s l i ke l y  to pl ay a s i g n i f ic an t  role. 

5 P l anning the l ev e l  of  f ix ed inv e stmen t i s  obv ious l y  only one of  

many dec is ions under take n  s imul t aneous l y  by the f i rm. Th is  par t icul ar 

d ec i s ion ha s been i so l ated in th i s  pape r , howeve r ,  and no attempt has 

b ee n  mad e  to b u i ld a ful l y- in teg r a ted model o f  co r po r ate behav iour . [ 1 ] 

[ Fo r  appr oaches wh ich t ac k l e  some aspec t s  o f  the simul t aneous n at ur e 

o f  cor po r ate pl ann ing , see the var io us pape r s  by Ander son ( 1 9 7 7 ,  

1 9 8 1 a ,  b ,  c ,  d )  and also Nad ir i  and Ro se n  ( 1 9 6 9 ) ,  Dh r ymes and Kur z 

( 1 9 6 7 )  and Rowl att ( 1 9 78) .] 

6 P r of i tabi l it y  can a f fect t he d ec i s ion to inv est in two ways : 

( i) As a source o f  f i nance. The l ev e l  of  ex i st i ng pro fi tab i l i t y  

not only helps t o  deter m i ne t h e  amoun t o f  inter nal fund s wh ich 

c an be used fo r inves tmen t ,  but a l so i n fl uenc e s  the cos t and 

amo unt of f i n ance wh ich ex ter n al sources  ar e wi l l i ng to prov ide. 

( i i) As an  inc en t ive. The l ev e l  o f  expec t ed pr o f i ta b i l i t y  pr obably 

r e pr e sents the pr inc ipal inc ent ive to invest. Af t e r  ad j ust i ng 

fo r r i s k , and wi th a g iven supply o f  f unds fo r i nvestment , 

pr o f i t max im i s ing f i rm s  wi l l  inves t  in the pro j ec t  w i th the 

g re atest expec ted yi eld. 

[ 1 ]  S imul tan e i ty has , howeve r ,  b een con s id er ed in e s t imat ion. 
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In the thr ee cl asses of investment model consider ed in th i s  pape r , 

t he emphasis pl aced on pro f i tab il i ty var ies from no expl ic i t  role , 

in the case o f  the f l ex ible accele r a tor , to a fundamental posi t ion 

in the neocl ass ical and valuat ion r at i o  appr oaches . 

T he acce ler ator model 

7 The only ass umpt ion about pr o f i t ab il i ty in the acceler ator 

f r amewor k i s  tha t the p r oduc t ion of the expec ted l evel of output is 

suf fic iently pr o f i tabl e for the fi rm to r ema in in oper a t ion . 

Pr ovid ing tha t th i s  cond i t ion is sat isfied , the n  the f i rm's investment 

a ut hor isat ion will be dominated by the path o f  expec ted ou tpu t .  

8 The s impl est fo rm o f  ac cel e r a to r  assumes a tec hnol og y  where output 

and the g r oss capital stoc k a r e  in f ix ed  propor t ions . Wha tever the 

r el at ive cost , labour c annot be subst i tuted for f ix ed  capi tal , and 

consequen tl y  i n  order to produce the i r  des i r ed level o f  outpu t ,  f i r ms 

mu s t  invest to acqu i r e  the d e s ir ed cap i ta l  stoc k . Al though the 

d e s i r ed or ex pe c t ed  leve l of output is the key var i able in th i s  

f r amewo r k ,  i t  is gener al ly unobse r vable . [ l ]  I n  theore t ical models , 

the expec ted l evel of outpu t  is g enerally pr ox ied by an adapti ve 

expec tat ions scheme wh ich r elate s expec ted outpu t to i ts past 

level s . [ 2 ]  Th is is not a necessar y featu r e  o f  the accele r ator 

f r amewo r k .  FO r  exampl e ,  pr o fi tab il i t y  e ffects could be incorpor ated 

e it he r  as an alternat ive or as a complemen t  to the ad apt ive 

expec t a t i ons scheme . In suc h a model , the des ir ed level of outpu t 

would be at l east par t i al ly d ependent on the li kely level of 

pr o f i tabil i t y ,  as dete r m i ned by an t ic ipat ed l evels o f  demand and 

co sts. [ 3 ]  

[ 1 ]  Sampl e sur veys suc h as tha t under take n  by the Confed e r at ion o f  
Br it ish Industr y i n  t he Un i t ed  K i ngdom o ften g ive an indicat ion 
as to t he shor t-term expec ta t ions of futu r e  c hang es in out put , 
but , g iven the long - r un na tur e o f  the investmen t  process , no 
ade quate i nd icato r  is ava il ab l e . 

[ 2 ]  Th i s  expec t a t i ons scheme i s  o ften c r i t ic ised a s  b e i ng  too 
bac k wa r d  loo k i ng and for not tak i ng all the ava ilable i nfor ma t ion 
in to accoun t .  

[ 3 ] Th is scena r io i s  ver y  s impl i f ied . In pr act ice the p r ocess 
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is inter ac tive wi th any add it io nal i nvestment obviousl y  be ing a 
cost wh ich mu st be con s id er ed as a var iable in dec id ing the 
d es i r ed level o f  outpu t .  The d es i r ed  level o f  output , the sca l e  
o f  ope r at ion , t h e  in tens i ty o f  use o f  c ap i ta l ,  and t h e  c ap i t al 
pur chase d ec is ion s  wi ll be s imultaneously deter mined . 



9 Typ ical ly , tho ug h ,  theo r e t ical acce l e r a tor  spec i f ica t i ons con tain  

no ex pl ici t al lowance fo r pr o f i tab i l ity or o ther f in ancial fac tor s .  

The bas ic mod e l s  ar e ,  howeve r ,  o f ten a ugmented i n  es t im a t ion wi th 

add i t ional expl anatory var iables to pick up f in anc i a l  e f fec t s , such as 

r e al net l iq u id asse ts or r e al cash flow [ see C l ar k ( 1 979 ) for ex ampl e] , 

but they a r e  often found to have no s ig ni f icant sta t is t ical e f fec t .  

A r el at ively success ful augmenta t ion i s  conta ined i n  the Tr easur y 

model [ Be an (19 8 1 ) ]  wi th the pr e fe r r ed equat ion cont a i n ing te rms i n  

t he r eal  co st o f  capi tal and the nom i nal r a te of  inte r e st , a s  we ll a s  

output . [ 1 ] 

The neoclass ical model 

1 0  Th e neocl ass ical model a ssoc iated w i th Jo rgenso n  and co l l eag ue s 

[ see Jo rg enson ( 1 9 6 5 ) ] s tems f r om the neoclas sical theo r y  o f  the 

f ir m  wh ich ass umes t ha t  f i rms act to max im i se the i r  ne t wo r t h ,  

d ef ined a s  the d i scounted sum o f  fut u r e  pro f i t s ,  sub j ec t  to a fea s i ble 

se t of pr od uc t ion po s s ib i l it i es g iven by a neoclass ical pr od uc t ion 

f unction . The role of  pro f i tab i l i t y  i s  the r e fore cr i t ical . 

1 1  In the neocla s s i cal fr amewo r k ,  the max im i s i ng  behav iour yields 

an opt imal level of the capi tal stock fo r exogenously-d ete rm i ned 

level s of output and factor pr ices . In a s t r ict neoclassical 

wo r ld ,  f i rms woul d always produce wi th a n  opt imal level o f  

capi tal , net  inve s tment would take p l ace i n s t an taneous l y  wh en facto r  

pr ice s  o r  t he level o f  o utput al ter ed ,  b u t  would othe rw i se be 

zer o . [ 2 ] In a mo r e  r ea l i s t i c  scenar io wh ich i s  ne ed ed to g ener ate 

a tes t able form of  t he mod el , f ir ms ar e unabl e  to ope r at e  w i th 

the opt imal cap i tal s tock , beca use of  delays in the author i s at ion 

o f  investment expe nd i tur e ,  i n  t he impl ementat ion of order s and i n  

t he produc t ion and del ive r y  o f  cap i t a l  good s ,  and pe r haps a l so 

[ 1 ]  Be an ' s r e sul ts a l so pl ace much g r eater emphas i s  on dynam ic 
pr ope r t ie s  th an are usual ly found i n  s impl e  mod el s l i n k i ng 
i nve stment to output . 

[ 2 ) I f  a f t e r  the chang e i n  output or fac tor  pr ices the cur r en t  
capi tal stock i s  t oo  lar ge ,  the n eoclass i cal model ass umes that 
cap i tal w i l l  be sold on a pe r fect second-hand mar ke t .  In  
pr act ice , pe r fec t  second - h and mar ke t s  do no t ex i s t , and much 
i nvestment is i r r ev e r s i bl e ,  at l ea s t  i n  the sho r t  r un .  Th i s  
lead s  t o  a n  asymme t r i c  inve s tment funct ion , wh ich i s  d i scus sed 
fur the r in Appe nd ix 1 .  

9 



b c au s  o f  in stal lat ion and ad j us tment cos ts . [ 1 ] Bec a use of 

del ivery lag s ,  net i nv estment ( the add i t ion to the c api tal stoc k )  

is  mod el led a s  a d is tr ibu ted lag of  past c hang es i n  the des i r ed 

c a pi t al stoc k . The introd uc t ion of  lag s  i n  t h i s  ra the r arb i t r ary 

ma nne r  ha s been ex tens ivel y cr i t ic ised in the academ ic l i ter at ur e  

[ see par t icul ar ly N e r l ov e  ( 1 9 72 ) ] , and , a l t houg h  the f r amewo rk 

ha s theor et ic al a t t r act ion s ,  many of  the neoc l assical assumpt ions 

hav e  been c r i t i c i sed as be i ng too str ong , and it  is  pe r haps not 

too sur pr i s i ng that emp i r ical suppo r t  for the mod el i s  no t 

pa r t ic ul a r l y c onc l u s i v e . 

1 2  Th e bas ic acc e l e r ator mod el c an be con s id er ed a s  a r estr ic ted 

ver sion o f  the neocl as s ic a l  model , w i th z e r o  e l as t i c ity o f  subst i t ut ion 

betwe en c ap i tal and labou r , wh ich b y  im pl y i ng tha t r e l a t ive fac tor 

p r ic e s  have no in fl uenc e  on inve stmen t ,  leav es outpu t  as the so le 

d et e r m i n an t .  I f  the e l a st ic i ty o f  s ub st i t ut ion we re fr eely d e te rmined , 

then a s  the accel er a to r  model i s  a r es t r icted fo rm o f  the gene r al 

n oc la s s ic al mod el , the latter wo uld au toma t ic a l ly g iv e  a bet ter 

s t at i s t ic a l  fi t , [ 2] and the val id i ty of the acce l e r a to r  spec i f ic at ion 

wo uld fo rm a testable pr opo s i t ion . Un for tunately t houg h ,  non- l i ne ar 

e st ima t ion tec hn i que s are r equ i r ed  to e s t imate the gener al neoc l as s ic a l  

mod el , and con seque ntly r esearche r s  often est imate impos ing the val ue 

of the e l ast ic i ty o f  subst i t ut ion and ex am i n i ng whe ther or not the 

model seems to pe r fo rm be tte r  th an the accel e r a to r . [ )] Th e mos t 

c ommon form adopt ed is  tha t  impl ied by the Cobb-Doug las pr od uc t ion 

f unc ti on wh ic h constr a in s  the el ast ic ity of subst i t ut ion to be un i t y  

[ see , fo r ex ampl e ,  Jo rg enson ( 1 9 6 5 )  and Cl a r k  ( 1 9 7 9 )  1, al tho ug h  a v a l ue 

o f  a hal f i s  of ten a l so adopt ed [ Savag e  ( 1 9 7 7 )  and Be an ( 1 9 8 1 ) ] . [ 4] 

[ 1 ] I n stal lat io n and ad j u stment co sts ar e us ua l ly igno r ed . I f  
they a r e  pr ese n t  the neoc l a s s i c a l  fi rm wi l l  opt im i se tak i ng 
these add it iona l co sts i n to con s id er a t ion , b ut the opt imum 
level of the capi tal  stock in a dynam ic inv estment mod el 
wil l no long e r  be equal to the str ict neoc l ass ical opt imum 
lev e l  [see N ic ke l l  ( 1 9 78 ) , pag es 2 56-6 4] .  

[ 2] I n  terms o f  the r e s id ua l  sum of squa r e s . 

[ 3] I n  pr i nc iple u s i ng non- nested te s t ing pr oced ur e s .  

[ 4] As a p r ac t ic al , r a ther tha n a theo r e t ic a l , a pprox ima t io n .  
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1 3  Th e ev id ence in favour of the neoc l a s s ical appr oac h for the 

Un ited K i ngdom is inconcl u s i v e .  Savage ( 19 7 7 )  r epo r t ed that : 

" The pe r forma nce o f  the ' pur e '  neoc l as s ical model is ex tremely 
d i s appo int ing and de f in i tely in fer ior to tha t  of t he ' pur e '  
accel er ator . "  

S im i l ar find ing s  we r e  d i scove red by Be an ( 1 9 8 1 ) who se be s t  neoc l a s s ical 

model wa s con s ider ab ly wor se than the fl ex ible accel e r a tor  he es t ima ted . 

Thes e r e s ul ts may be con t r a s ted with ear l i er research by Boat wr ig ht 

and Ea te n  ( 1 9 7 2 )  over a muc h s hor ter es t imat io n  per iod , who found 

that the neoc l a s s ic al model wo r ked impr es s ivel y  we ll for UK manufac tur ing 

inves tment i n  pl ant and machiner y . [ 1 ] Recen t r es earch by 

An de r son ( 1 9 8 1 c) a l s o  g ives some s uppor t  to t he neoc l a s s ical fr amework , 

and ind icat es why pr o f i t ab i l ity e f fec ts have been d i ff i cul t to d i scover 

emp ir i cal ly .  Th e neocl as s ical model can be con s idered as be i ng 

compo sed o f  two e f fec t s , a s c ale or output e f fec t (as  in an accelera tor 

model ) wh ic h ind icat e s  that as out put g rows the capi tal s tock tend s  

to g row,  and a r el at ive factor pr ice term wh ich s ugges t s  that a s  

c a pi t al becomes cheap r e l a t i v e  to labour , f irms wi l l  s ub s t i t ut e  

c api tal for l abour , thus neces s i t at ing add i t ional inv e s tment . 

I n  emp i r ical wor k i t  is  o ft en d i f f icul t to d i s t i ng u i s h  between the 

two e f fec t s . Ander son ( 1 98 1 c )  has no ted that in a theore t ical 

neoc la s s ical  fr amework , c hang es in pr o f i t ab i l i t y  ( mea s ur ed as a 

r a te o f  r e t ur n  on capital )  c an onl y  occ ur wh en r el at i v e  factor  pr ices 

c h ang e , [ 2] and he con s ider s  t h i s  to be th e reason why the impac t of 

pr o fi ts on inves tmen t is d i f f icul t to meas ur e :  

" S i nce chang es i n  pro fi tab i l ity ar e s impl y the r e s ul t  o f  chang es in 
r e l at iv e  pr ices and pr oduc t iv i ty wh ic h hav e  a smal l ( tho ug h  
nonethel e s s  s ig n i f icant)  impac t on inv e s tment ex pend i t ur es i t  i s  no t 
s ur pr is i ng that ev idence o f  a r el ation s h ip betwe en inves tment 
and pr o f i t s  has been so d i f f ic ul t to obt a in . "  

[ 1] Wher ea s  Bean and Sav age es t imated the ir v er s ions of the 
neoc la s s ical  mod el wi th impo s ed val ue s  for the el ast ic ity o f  
s ub s t i t ut ion , Boatwr ig h t  and Ea te n es t ima ted a val ue by gr id 
s earch . Th e i r  es t imate ( 0 . 4 7 )  i s , however ,  v er y  c lo se to the 
impo sed values  of  Be an and Sav age (0 . 5 ) . Sav ag e also tr ied 
un i ty .  

[ 2] The neocl as s ical model a s s umes tha t  al l capac ity i s  ful ly 
ut il ised . I n  pra c t ice , wi th the ex i s te nce of spar e c apac i ty ,  
pro f i t ab i l ity c an a l s o  chang e  a s  the r a t e  of  ut i l is a t ion 
al ter s .  
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The val uat ion r a t io mod e l  

1 4  Th e thi rd type o f  model cons id e r ed in t h i s  paper r el a tes investment 

to the val uat ion r a t io, q .  Th e valuat ion r a t io i s  the r a t io o f  the 

pos t- tax r e al rate o f  r e t ur n on capi tal to i t s cos t, o r  mor e  s impl y 

b e twe en the ma r ket val ue of  the f ir m  and the r e pl acement co st o f  the 

f i rm ' s a s se t s, and consequently prox i e s  the i nc en t iv e  to acqu i r e  new 

capi t al . If  the valuat ion r a t io is  above i t s  equ i l ibr i um val ue 

( usual ly ta ke n  as un i ty [ 1 ] ), t he n  a profi t max im i s ing f i rm ha s an 

ince n t iv e  to i nc r ease i t s  cap i t a l  stock, as the pro f i t  str eam 

genera ted by the new c api tal wi l l  be g reater than the co st o f  the 

ex t r a  f i nance needed to acqu i r e  i t . 

1 5  Th e val uat ion r a t io model i s  very sim il ar  to the neoc l a s si cal, 

s t r e s s ing the capi tal accumul at ion behav iour of a f ir m  max im i s ing i t s  

pr ofi ts . In fact, under the t r ad i t ional neoc l as s ical  assumpt ions, 

Abel ( 1 9 79 )  has shown that i n  a very s impl e model, both approaches 

wi l l  g iv e  t he same equ i l ibr i um  cap i tal stoc k . The d i f fe r ence 

between the model s, in pr i nc i pl e, is tha t the v a l ua t ion r a t io br i ngs 

in the sub j ec t i v e  v iew o f  the cap i ta l  ma r ke t  as to the v a l ue of  

hold i ng phys ic al a sse t s, ( 2 ]  impl ic i tl y  to the l i ke ly e a r n ing s s t r eam 

ge ner ated by those asse ts, and consequen tly does not r equ i r e  the 

assumpt io ns r eg ard i ng ma r ke t  str uc t ur e  con t a i ned in the neoclassi cal 

model . B y  t a k i ng into account t h i s  sub j ec ti v e  opi ni on, t he v al ua t ion 

r a t i o conta ins ex t r a  i n format ion on t he t r ue mar ket str uc t ur e () ] and 

con se quently m ig h t  be con s ider ed to be pr e fe r ab l e . A d i sequi l ibr i um 

v a l ue o f  q c an be el im i na ted ins tan taneously in a pur e neoc l assical  

contex t and, the r e fo r e, the ba s ic theo r y  co nta ins no i n format ion 

about the dyn am ic ad j u s tme n t  proce s s .  The usual t r e a tment ha s been 

to add l ag s  i n  a r ather ad hoc ma nne r, s im i l a r to the neoc la s s i c a l  

mod el, and con se que n t l y  t he c r i t i c i sm of  a r b i t r ar iness of l ag s  can be 

l ev e l l ed  at th i s  mod el a l so [ N e r love ( 1 9 7 2 ) ] .  Id eal ly, the cos ts 

and speed of ad j u stment should be i nco r po r ated into the theo r y, to 

g iv e  mo r e  acc eptab l e  dyn am ic behav iour . Abel  ( 1 9 7 9 ) h a s  show n that 

[ 1 ]  But see l at e r  for r ea so n s  why t he e qu i l ibr i um  v al ue may d i ffe r 
fr om un i t y .  

[ 2 ]  H o r e  cor r ec t ly, t o  the value o f  hol d i ng asse t s  w i th c l a ims on 
phys ic al a ss e t s . 

[ 3 ] I f  the tr ue ma r ke t  s t r uc tu r e  con fo r m s  to the neoclass ical  
a s s ump t ions then Abe l ' s  r es u l t s  appl y . 
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Chart A 

Inv�stment and the valuation ratio 

Investment [a] 

1.5-

1.0-

Valuation ratio 

Per cent 
-6.0 

-s.o 

-4.0 

[� Gross investment as a percentage of the previous 

end-year gross capital stock at replacement cost. 

The investment and capital series are proxies 

for the corresponding series for industrial and 

commercial companies. See Appendix 2 for details. 
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by in tr od uc i ng instal l a t ion co sts in to the valuat ion r a t io model, t he 

investment-cap i tal r at io becomes an i nc r eas ing func t ion o f  q .  

1 6  Re se arch l ink ing fixed i nv e stmen t to t he val uat ion r a t io i n  t he 

Un i t ed St ate s ha s yi eld ed con tr ad ic to r y  resul ts [ see von Fur s tenberg 

( 1 9 7 7 )  a nd C l ar k ( 1 9 7 9 )  fo r un f avour able v iews; She ldon ( 1 9 76 ) ,  

Mal k i e l  e t  a l . ( 1 9 79 )  fo r mo r e  favour ab l e  opi n ions] , but the onl y 

p ub l ished r e se a rch u s i ng OK data, Oul ton ( 1 98 1 ) ,  i s  mode r a te l y  

enco ur ag ing . 
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3 

The val uat ion r at io and i nvestment 

1 7  Because the valuat ion r a t io ha s no t been used as frequently as 

the s ta nd ard acce l e r a to r  or neoclass ical mod el s  i n  emp i r ical r e search , 

the advan tag es and d isad van tages o f  ut i l i s i ng the a pproach may be 

r ather un fam il ia r . Consequentl y ,  t h i s  sec t ion o f  the paper d iscus se s  

t h e  theo r y  i n  r ather mor e detai l  than i n  Sec t ion 2 ,  and h ig hlig hts 

some of the d i f f i cul t i e s  encoun t e r ed i n  tr ansl at i ng the theor e t ical 

mod el into an emp i r ical framewo r k .  

Theo r e t ical a t t r act ion 

1 8  In the theor e t ic al form cons id er ed i n  the monet a r y  economics 

l it e r a t ur e ,  the valua t ion r a t io is  one o f  the main  t r ansm i ss ion 

mechan i sms wher e by d i sequ i l ibr i a  in t he economy (pa r t ic ul ar l y  

between r e al and f inanc i a l  mar ke ts )  a r e  e l im i na ted . Thus , i n  

Br a i na rd and Tob i n  ( 1 9 6 8 )  t he valua t ion r a t io i s  r eg ar d ed a s  the : 

" • • •  sole l in kag e i n  t he model thr oug h  wh ich f i nanc ial even ts , 
i nc l ud i ng monetary po l ic ies , a ffect the r e al economy ." 

Any shock to t he s ys tem af fects t he val ue of q ,  th us s t imulat ing a 

chang e i n  t he vol ume o f  the des i r ed cap i t al s tock , r e sult i ng in 

investmen t up to the l evel w her e the system r e t ur ns to equ il ibr i um .  

The adj ustmen t pa th has been descr i bed by Tob i n  ( 1 96 9 )  and Ciccolo 

( 1 9 7 8 )  for an economy w i th three t ypes o f  asse t s ; two types o f  

f i na nc i a l  asse t ,  o n e  w i th cl a ims ag a i n s t  the gov e r nment (g i l t- edged 

secur i t i e s  for example) and the o th e r  w i th cl a ims ag a i n s t  the th i rd 

type o f  asse t ,  ph ys ical cap i t al i n  the pr ivate (company) sector . 

Cons id er t he e ff ec t  o f  an ' exogenous ' change i n  monet a r y  po l icy from 

a po s it ion o f  equil ibr i um ,  s ay , by the government buy i ng back g i l t- edged 

secur i t i e s  f r om the pr iv ate sec to r  throug h  an ope n-ma r ke t  ope r a t ion . 

By r ed uc ing the s upply o f  the se secur i t ie s  t he gov e r nment fo r ce s  up 

the i r  pr ice and con se que n t l y  low e r s  t he r ate o f  i n t e r e s t  

(the i nv e r se o f  the pr ice). Th e p r ice o f  the other fo rm o f  f i nanc i a l  

a ss e t s , t ho se w i th c l a im s  ag a in s t  phy s ical cap i ta l , a r e  b id u p  to 

el im inat e t he d i sequ i l ibr i um  betw e en the yields on the two t ypes o f  

f in anc i al ass e t s , w h ich r ed uces t he cos t  o f  cap i tal to compan i es . 
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The pr ice a t  wh ich t he company sec tor can r a i se ex tra f in ance 

t h u s  become s a t tr ac t ive r e l at ive to the cost of  inves t ing in new 

phys i c al equ ipment ( the cost o f  c api t a l  hav ing fal len r e l a t iv e  to 

the r ate o f  r e t ur n) • Th e val uat ion rat io i s  forced above i t s  

equ i l ibr i um val ue ( un i ty) , s t im ul a t ing f ix ed  i nv es tment un t i l  new and 

ex i s t i ng asse t s  are val ued at the same pr ice . Th us , th e expans ion 

o f  the money suppl y ,  by reduc i ng the r a t e  o f  interest  and inc r eas i ng 

t he val ua t i on r at io ,  l ead s to an increase i n  phys ical capi tal . Th e 

impl ica t ion s o f  the theory wer e noted by Keynes ( 1 9 36) : 

" • • • t he d a i ly reval uat io n s  o f  the Stoc k Ex chang e ,  thoug h  the y  ar e 
pr ima r i l y  made to fac il itate tra n s fer s o f  old investments betwe en 
one ind iv idual and ano ther , i nev i t ab ly ex er t  a d ec i s iv e  i n fl uence 
on the r a te o f  c ur r en t  investme n t . Fo r there is no sense in 
b u i ld i ng up a new e n te rpr ise at a cost g reater th a n  that at wh ich 
a s im i l ar ex i s t i ng ent e r pr i se c an be pur chased; wh i l st ther e  is  
an i nd uc ement to spend on a new proj ec t  what may seem an 
ex t r avag a n t  s um ,  i f  i t  c an be floated o f f  on the Stoc k Exchang e  
at a n  immed iate  pr o f i t ." 

19 Th e r ol e  o f  q a s  a tr ansm i s s i on mechan i sm between real and 

f i nanc ia l ma r ke ts make s the appr oac h pa r ti c ul ar l y  attr ac t ive for 

a macroeconometr ic mod el . I f  a s t ab l e  rel ation s h i p  could be 

iden t i f i ed be tween i nv e stment and th e valuat ion r a t io ,  then a 

mecha n i sm wo ul d  be prov id ed w he r eby the cost of  capi tal and , wi th 

i t , mone t a r y  po l ic y , wo uld have a clear in fl uenc e  on the volum e 

o f  spe nd i ng , a l i n k  wh ich is of ten r a t her te nuo us i n  most large 

fo r ecast ing mod el s . [ l )  However , ev en i f  a s t ab l e  equat ion co ul d 

be determined empi r ic a l ly , a second equat ion expl a i n ing movements in 

the val ua t ion r a t io i tsel f wo ul d  be needed i f  t he fr amewo r k  w e r e  to 

be adopted . As the valua t ion r a t io i s  h eav i l y  d epend ent on 

mov ements in equ i t y  pr ice s ,  wh ich are noto r iously d i ff ic ul t  to 

[ 1 )  Fo r exam pl e ,  in the Ban k  sh or t- term forecas t ing model [Ban k  o f  
Eng l and ( 1 97 9 ) ) ,  the on l y  maj or d ir ec t  in fl uenc e  o f  mone t ar y  
po l ic y  o n  r ea l  spe nd i ng is  con t a i ned i n  the e qua t ion s  for 
con sum e r s '  expe nd i t ur e ,  w h ich are infl uenced by th e per sonal 
sec tor ' s  s tock of l iquid assets [ Tow n end ( 1 976) ] .  M ajor  ind ir ec t  
in fl uenc es come , how ev e r , throug h  the e f fec t o f  mone t ar y  po l ic y  
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model, th i s  seconda ry equat ion m ay not pe r fo rm pa r t icul a rl y  well 

em pi r ically, c ast ing som e do ub t  on the us eful ness of  the appr oach . [ 1 ]  

2 0  Al tho ug h the val uat ion r a t io i s  most natur ally cons ide r ed as 

a measur e of  the i ncent ive to invest, i t  may conta i n  us e f ul i n fo rm a t ion 

on other a spec ts of  corpor a te per fo rm ance . I t  i s  a summa r y  f i nanc ial 

m e asur e, and, a s  suc h, has been shown by C iccolo and Fr omm ( 1 9 7 9b) to 

be an ind icator  of the l i kel i hood of  bankr uptcy . They inves t ig a ted the 

r e asons fo r the d i f fe r ent val ue s  of q r at ios be tween f i rms and showed 

th at, fo r f i rm s  wi th equal ear n i ng s, those wi th a lowe r probab il i ty o f  

becom i ng bankr upt [ 2 ]  had h ig he r  q r a t ios and s toc k m a r ke t  v al uat ions . 

I t  i s  po s s i ble tha t  fur the r developments i n  the use o f  q as a s umm a r y  

ind icator o f  f in anc i al pe r fo rm ance will pr ove succe s s f ul .  

Measur ement pr oblem s  

2 1  Th e val uat ion r a t io can al ter na t ivel y  be cons id ered as the 

m acroeconom ic equivalent o f  the well- known net pr e sent val ue 

c r i ter ion o f  i nv estm ent ap pr a i s al .  The incen t iv e  to invest 

coul d  e i ther be measur ed as t he r a t io bet we en the r e al po st- t ax r a te 

of r e t ur n, r, and the co st of capi tal, c ( the val ua t ion r at io, q) : 

f (E.) 
c 

I f '  > 0 (a) 

whe r e  I the level of investm ent, o r  as a d i f fe r ence : 

I = g ( r-e) g '  > 0 (b) 

Al thoug h i t  i s  qui te l ikely that bot h  appr oac hes will g ive s im il a r  

i nd icat ions o f  whethe r or  not t o  invest ( in both cases when r > c) 

the r a t io fo rm (a) has the adv antag e o f  b e i ng eas i e r  to com p ute u s i ng 

t he Bank m e t hodolog y .  Th is  i s  bec ause the val uat ion r at io reduc e s  

t o  t he r at io o f  t h e  m a r ke t  val ua t ion of the com pany sec to r  to the 

r e pl acem en t  co st of corpo r ate sec tor as se t s, and th us avoids the 

nec e s s i t y  of  f i nd i ng a sui tabl e proxy fo r ex pec ted pr o f i ts [ see 

[ 1 )  An attem pt h as been m ad e  to mod el the val ua t ion r a t io in Sec t ion 4 
of  the pape r . 

[ 2 ]  Me asur ed as the l i kel i hood of  a f irm hav i ng i nsuf f i c ie n t  ear n i ng s  
and l iquid asse t s  to meet i ts obl ig at ions to t he deb t  holde r s .  
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F l emming e t  a l . ( 1 9 76a)  and Append ix 2 ] . Con sequen tl y ,  measur ement 

er ro r  is r ed uc ed , a l t houg h  t he r e  are  s t i l l  many po ten t i al sour ces of 

e r ror r em a i ning. 

2 2  Probably t he most ser io us d i f f ic ul ty in us ing the valua t ion 

r a tio in an  empi r ic a l  st udy i s  tha t ,  wh i l s t  the appr opr iate var iable 

g iving t he i ncen t iv e  to i nvest i s  the r at io o f  the pr o f i t ab i l it y  of  

new inves tme nt to t he mar g inal  cos t of cap i tal , it  is only pos s ible 

to meas ur e  the aver age va l ue for ex i s t ing capi ta l .  On a pur ely 

t heo r e tical lev el , t h i s measur ement pr oblem may not be par t icul a r l y  

im po r tant - fo r ex am pl e ,  i f  the cap i tal s tock is hom ogeneo us and 

th e r e  is no embod i ed tec hn i cal pr og r e ss (Tob i n  19 69 ) , then the 

m a r g inal and ave r ag e  me asu r es of q w i l l be ident ical . In pr act ice , 

as the c ap i tal stoc k i s  not hom og eneo us , and som e tec hn i cal improv ements 

a r e  only em bodi ed i n  new equipment ( an ass e r t ion wh ich i s  theo r e t ically 

plaus ib l e  but wh ich i s  d i f f i cul t to pr ove empi r ically) , then the two 

wi ll no long e r  be equ ivalent . In equ i l ibr it� , m a rg inal q i s  li kely to 

be nea r uni t y , ( 1 ]  then , wi th embod i ed tec hn ic al pr og re s s ,  othe r  

vi nt ag e s  o f  c api tal w i l l  hav e  low values of  q ,  probably implying a 

'norm a l ' aver ag e  value o f  q o f  less than un i ty .  Wh en us i ng aver ag e 

q a s  a pr oxy fo r ma rg inal value in an i nv es tment equat ion , i t  is no t 

nece ssar y t h at the proxy ac cur a te l y po r t r ays the level of  the 

ma r g i n al val ue , but  that the movement in the marg i nal val uat ion 

r a t i o  is ad e qua tely c ap t ur ed . Al tho ugh the two measures may move 

fair ly c l os e l y  on ave r age , unfo r t un ate ly the r e  ar e pe r iods wh en i t  

seem s  qui te l i kely t ha t  th e two d iverg e .  Fo r exampl e ,  i t  has 

been arg ued [ 2 ]  that the s t r uc tu r a l  sh i ft in the maj or ind u s t r i al 

econom i es i n  1 97 4  caused by the shar p j ump in ene r gy pr ice s  may have 

c a us ed suc h  an event ; t he h ighe r  en ergy pr ices pr obably lowe r ed  

the pr of i tabi l it y  and incen t ive to i nv est i n  ex i s t i ng fo rms o f  high 

e ne rg y  u s i ng c ap i tal ( r ed uc ing the ave r ag e  val ue of q) , wh i l s t  

m a rg inal  q m a y  hav e  been unc hang ed or  even i nc r e ased bec ause o f  the 

i nc en t iv e  to i nv e st in new technol og y  more sui ted to the new s t r uc tur e 

o f  r el at iv e  energy pr ice s .  Some ex t r emely ten tat ive suppo r t  fo r thi s  

( 1 ]  Wh en d epr ec i a t ion i s  add i t iona l ly cons ider ed ,  a ' normal ' value 

of m a r g i nal q may b e  above un i ty ,  to g iv e  an i ncen t ive to f i rms 

to r epl ac e  wo r n  out c ap i tal [ see Abe l  ( 1 9 79 ) ]. 

(2 ] See the commen t s  by Shoven on von Fur ste nberg ( 1 9 7 7 ) , pag e 406 . 

Average q fe l l  sha r pl y  in the Un i t ed  K i ng dom i n  1 9 74 ( see Ch a r t  A) . 
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v i ew in the Un i ted St ates is  prov ided by Cl ar k ( 1 9 7 9 ) , wi th h i s 

val uat io n r a t io model ( based on data fo r ave r ag e  q) pe r s i st ently 

under es t imat ing the ac tual level of equipment i nvestment a f te r  1 9 7 3 . [ 1 ] 

2 3  A f ur the r d i fficulty i n  ident i fyi ng a r el a t ion sh i p be tween 

ag g regate company sector i nvestm ent and a meas ur e of  the agg r eg a t e  

val uat io n  r a t io is tha t ,  wh i l s t  the r e l a t ionsh ip may b e  fa i r ly wel l

determ i ned at the level of the f ir m  or even ind u s tr y ,  the l i nk  m a y  be 

d i s to r ted when agg reg ate measu r es are con sider ed . Th e v a l ua t ion 

r at io may be much bet te r at  expl a in ing d i f fe r ences in  i nv estment at  

the f i rm or ind u stry level , as i t  becomes closer  to the net pr esent 

v a l ue c r i te r ion . [ 2 ]  Some suppo r t  fo r thi s v i ew ha s been obt a ined by 

a d i sag g reg a ted study in the Un ited St ates [Ma l k i el e t  al . ( 1 9 79 ) ] .  

24  Th e prev io us par ag r aphs have out l in ed  some o f  the pr act ica l 

pr obl ems i nvolved in developi ng the theor et ic a l  mod el i n to on e 

su i t ab l e for est ima t ion . The pr i nc i pal d i f fi cul ty wa s t ha t  the 

theo r e t ica l concept ( marg i nal q) has to be prox i ed by av e r ag e  q .  

Un fo r tunately , th is i s  not the end o f  the l i s t  o f  probl ems i n  

d e r iv ing an est imable equat io n ;  t he r e  ar e sev er al concept ua l 

d i f ficul t ie s  i n  measur ing the average level of  q. 

2 5  The f ir st of the se r el ate s to the d i f f icul ty o f  calcul at ing 

t he mar ke t  valua t ion of the ex i s t i ng capi tal stoc k . In c al cul a t i ng 

t he ma r ket val ue of equ i t y ,  for exampl e ,  by c api t al i s ing the pr ese n t  

f low o f  d iv idends by the cur rent d iv id end y i e ld , i t  i s  assumed that 

t he d iv idend yield simply r e flec ts the expected r e t ur n from ho l d i ng 

an equ i t y  sh are in the cur ren t  stoc k of  assets . [ 3 ]  Howev e r , 

[ 1 ]  Howeve r ,  the oppo s i te i s  t r ue fo r i nvestment in bui ld i ng s .  

[ 2 ]  The mod el may also be use ful i n  expl a in i ng take-ove r s  and merg e r s  
fo l lowi ng the ar guments of  Keynes ( 1 93 6 )  d i sc u s sed above . 

[ 3 ]  Wh er eas the r a te of  r e t ur n  i s  the r at io of  real ised po st- t ax 
pro f i ts to the ex i s t i ng c ap i tal stock , i n  pr i nc ipl e the co st 
of  cap i tal r el ate s expected po s t- tax pr ofi ts to the ma r ke t  
valua t ion o f  capi tal . I n  pr act ice , t houg h ,  the co st of  capi t al 
i s  measur ed by ass um i ng that expec ted pr ofi ts c an be ad equ a tely 
prox i ed by cur rent levels [ see Flemm i ng et  al . ( 1 9 7 6 a ) ] .  Th e 
cost of  cap i tal may the r e fo r e be ra ther less ac cur ate th an 
the valua t ion r at io ( see par ag r aph 2 1 ) . One  way of impr ov i ng 
the measur e of  the cos t of cap i ta l  may be to use a r at ional 
expectat ions model to est imate the ma r ke t ' s expec t a t i ons of 
f ut ur e pr ofi t and d iv id end flows [ see Abe l ( 1 9 79 ) ] .  
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expec tat ion s o f  futur e pro f i t  and d iv id end fl ows , and he nce the 

d iv idend y i eld , may a l so depend on ex pectat ions of c ur rent and 

f u t ur e i nvestment dec i s ions , impl y ing that i nv estment and th e 

valua t ion r a t i o  ar e s im ul tan eously d ete rm i ned [ but see C i ccolo 

( 1 9 7 8 ) ] .  

2 6  Fur ther d i f f i cul t ie s  in mea sur ing the averag e  value o f  q r el ate 

to the pr e c i se concept o f  capi tal . Th e me thod of  calcul a t ing q in 

the B a n k  ( see Appe nd ix 2 )  a t t empts to calcul a te the f in anc ial 

valuat io n  of  phys ical cap i tal ( both f i x ed cap i ta l and stoc k s) in  

t he U n i t ed  K i ng dom , a s  a propo r t ion o f  i ts r epl ac ement cos t . [ 1 ]  

Consequen tl y ,  al l that q can measu r e  i s  the i ncent ive to invest i n  

new c api tal , e i ther f ix ed o r  wo r k ing , r at he r  than s impl y the add it ion 

to f ix ed cap i tal wh ic h is  con s id e r ed in th i s  s tud y . [ 2 ]  I f  f i rms a r e  

se r io usly und er stoc ked or ove r stoc ked , t he n  th i s  wil l a f fect the 

v a l ue of q ;  i n  the f i r s t  inst ance q wi l l  be r a th e r  high , i nd ic at i ng 

t ha t  the r e  i s  a pr o f i tab l e  oppo r tun i t y  to i nc r ease stock s ,  w i t h  the 

oppo s ite e f fe c t  i n  the ove r stoc ked case . It i s  assumed i n  th i s  

s t ud y ,  however , that , i n  the agg reg a t e , the lev el o f  stoc k s  i s  

r e l a t ively un impo r tant , and that the var io us sho r t- r un in fl uences on 

s tocks  do not have a g r eat impact on q and hence on f ix ed investment . 

Func t iona l form 

2 7  As men ti oned in par ag r aph 1 5 ,  t he theor et ic al val uat io n r a t io 

mod el simply prov id es an instantaneous t heory of i nv es tment be hav io ur , 

s i m i l ar to t he neoclass i c a l  mod el . I f  q chang es from i t s  equ i l ibr i um  

l ev el , t he n  ther e i s  a n  incen t ive to chang e  the capi t a l  stock 

[ 1 ]  Mo ne t a r y  a s se t s  ar e a s s umed to be valued at the i r  nom i na l  value 
and are  netted out i n  the calcu l a t ion o f  the ma r ke t  val ua t ion . 
O t he r  fo rms o f  cap i tal a r e  ignored , d espi te the c r i t i c i sm of  
Ch i r i n ko ( 1 9 80 ) , who argues th a t  the ma r ke t  val uat ion ad d i t io nal ly 
r e fl ec ts other fo rms of c ap i t al , s uc h  as r esearch and developmen t 
and manag e r i al abi l it y ,  wh ich may impl y that the r el at ion sh i p  
be twe en f ix ed  i nv e stmen t and the valua t ion r a t io i s  m i ss pe c i f ied .  

[ 2 ]  O ul ton ( 1 9 8 1 ) a t tempts to avo id t h i s  d i ff ic u l ty by assum i ng 
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t ha t  i nvento r ies a re a l l owab le for tax r el i e f  i n  exac tly the same 
way as new f ix ed  c ap i tal , t hu s  at tempt i ng to f ind the ave r ag e  
po s t- tax r a te o f  r et ur n  on f ix ed a s se t s  r at he r  th an tot al physical  
asset s ( wh ich i nc l ud e  stocks and wo r k  i n  pr og r ess) . As t he 
level  o f  pr o f i ts d epend s  on the s tock o f  wo r k i ng cap i ta l  and the 
s toc k r e l i e f  pr ov i s io n s  are  r at he r  d i f fe r en t  fr om the c ap i t al 
a l lowa nce schem e s ,  t h i s  does not seem appr opr i at e .  



i ns tantaneously . Th is  i s  obv iously impo ssible in pr ac t ice , and 

consequen tly the theory i s  g ener al ly mod i fi ed to g ive an est imable 

equat io n ,  by th e intr od uc t ion of del ive r y  lag s  or costs of ad j ustmen t ,  

often i n  a r a ther ad hoc manner . Un less a theo r y  of  t he dynam ic 

ad j us tment behav iour of the f ir m  is ful ly i n teg rated i n to the 

speci fic at io n ,  the theo r y  does not yield ver y  m uch i n format ion as to 

the appr opr iate func t ional fo rm to use in est im a t ion . 

2 8  At th e m icr o lev el , t he pr i nc ipl e adopted in i nv estment appr a i sal 

i s  s imply that i t  is profi tab l e  to i nvest in pr ojects wi th a po si t iv e  

n et pr e se n t  value - or , i ts appr ox imate equ ivalen t ,  pr oj ec ts w i t h  an 

i n te rnal r at e  of r et ur n g r eater than th e co st of c ap i ta l . I t  i s  

unl i ke ly to be t r ue t hat the amo unt o f  i nvestment i n  a pa r t i cular  

proj ec t wi l l  incr ease l inear l y , o r  i n  any other cont inuous manner 

wi th , fo r ex ampl e ,  a dec l i n ing co st of c ap i tal . N ever thele ss , i t  

seems po ss i bl e  th at t he d iscon t in u i t ie s  ar e larg ely el im i nated when 

an agg rega te spec i f ic a t i on is con s id e r ed ,  and tha t ,  at the ag g r eg ate 

l ev e l , there is a cont inuo us po s i t iv e  r el at ionsh ip betwe en investment 

and the valuat ion r at io .  [ Se e  O u l ton ( 1 9 8 1 ) and Append ix 1 ] . 

Theo r y  sheds l i t tle l ig h t  on the appr opr i ate emp i r ical spec i f ic a tion . 

To b i n  ( 1 96 9 )  wa s only abl e to a ss e r t  tha t : 

"The r a te of  i nvestment - the speed a t  wh ich i nvestor s wi sh to 
increase the cap i tal s tock - should be r el ated , i f  to any t h i ng , 
to q ,  the val ue of  c ap i tal r el a t ive to i t s  r e pl acement cost . "  

Th i s  asser t ion g ives l i t t l e  comfo r t  to r esearche r s  t r yi ng to model 

ag g regate investment . 

2 9  Some po s s ib l e  fo rms of r e sponse f un c tion between investment and 

i t s  determ i nants ar e d i sc u s sed mo r e  ful ly in Appe nd ix 1 .  O u l ton 

( 1 98 1 )  der ived a non- l inear mod el l in k ing inve s tment to the v a l ua t io n  

r at io ,  a ft er con s iderat ion of t he ag g r eg a t io n  problem , b u t  h is 

r esul t s  a r e  no bet te r  t h an h i s n a iv e  mod e l  w i t h  no allowa nce fo r 

ag g r eg a t io n  effe c ts . Ther e se ems to be some t heoret ic al 

j u s t i f i c at ion for bel iev i ng tha t the se ns i t iv i ty o f  investm e n t  to 

ch ang e s  i n  q i s  g re at e s t  wh en q i s  n ea r  i t s  equ i l ibr i um  val ue and 

d im i n i shes at mor e  ex t r eme v a l ue s .  An inc r ease i n  ag g r eg a t e  q from 

0 . 9  to 1 . 1  i s  l i ke l y  to inc rease the number of  f i rms inve s t i ng much 
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mo r e  th n n i ncre as fr om 1 . 5  to 1 . 7 , [ 1 ]  and, al tho ug h thi s does not 

i nd icate nyt h i ng abo ut the r e l a t i v e  chang e  in the vol ume of  

i nv e s tment, i t  i s  l i kely that the l evel o f  i nv es tment und er ta ke n  by a 

f i r m  pr ev io usl y no t inv e s t i ng (as  q moves from 0 . 9  to 1 . 1 ) i s  g reater 

than the ex tr a i nv stment under taken by a f i rm al r eady inves t i ng (as  

q mov e s  from 1 .  5 to 1 .  7 )  • [2] Some r e s ul ts are  pr e s e n ted in Appe nd ix 

1 ,  po s it ing an longated ' S '  s hape d r e s ponse ar ound meas ur ed 

equi libri um va l ue , u s i ng an ar c tan func t i on, al thoug h th i s  is 

adm i t ted ly ad hoc . In  a s im i l a r way, the r es ponse betwe n inves tment 

nd ot he r determ i n  nts, s uc h  as t he chang e in output, may be non

l i ne ar; a n  a t tempt to der ive a non- l i near acc e l e r a tor  i s  con ta ined 

i n  Appe nd ix 1 .  

[ 1 ] As s um i ng tha t f i rm s  q r at io s  a r e  d i s tr ibuted ar ound an equ il ibr ium 
v a l ue o f  un i ty .  

[ 2 ]  Th i s  arg ument ig nor es  meas ur ement e r r o r s  in q, o r  s upply bot t l e
n ec k s  i n  the c ap i tal goods ma r ke t . 

2 2  



4 

Empirical sp eci fications and r es u l t s  

3 0  I n  thi s  s ec tion of  th e pape r empirical model s of the di fferi ng 

i nvestmen t th eori e s  are pr esented , and the res ul ting equatio ns a r e 

te s t ed to s ee how we l l  they can ex pl ain the inves tment behav lo ur ' E 
i ndus tri al and comme rcial com pa ni e s  in the Uni ted Ki ngdom . 

Empi rical s peci fication 

3 1  None of the theo retical mod els con sid ered in thi s  pape r leads 

nat ur a lly to a uni que s t r uc tur al form w hich can be tes ted ag ai n s t  a 

s et of  d at a .  Al l of  them have an ar bi tr a r y  elem ent7 the acceler a tor  

mod el r el ates i nves tmen t to expec ted o utput but  doe s no t indicate how 

thi s  s houl d  be model led , whi l s t  the neoclas si cal and val uation r atio 

appr oac hes are indica to r s  of  inves tment g enerating di s equilibria 

be twe en the ex tant and pr o fi t  maximi si ng levels  of the capi t al s tock , 

but do no t s uggest  how to mod el the adj us tment pr oce s s . It i s  

impor t ant to r ecog ni se that i t  i s  nece s s ar y  to make addi tional 

as s umption s and appr oxima tions be fo r e  the theori e s  can be tes ted - i f  

the s e  addi tio nal a s s umptions a re invalid then the mod el may be 

i ncor rectly di smi s sed . 

3 2  Fo r exampl e ,  th e val uation r a tio th eor y m e r ely i ndicates that 

i nve s tmen t i s  an i ncr easing func tion of q , [ 1 )  but does no t indicate 

whe ther the r e l a tionshi p  is li ke ly to be linea r ,  logli nea r or any 

o ther monotonic i nc r easing func tion . The as s umptio n roo s t  common ly 

adopted in the academic li ter at ur e  is  tha t  the r e s pon s e  i s  linear 

[ von F ur s te nberg ( 1 9 7 7 ) , Ci ccolo ( 1 97 8 ) , Cl ar k  ( 1 9 7 9 ) ) giving : [ 2 )  

= a + E b .  q
t . l - l i ( 1 ) 

[ 1 )  I nves tme n t  equations are o ft en formul a ted in r a tio terms to av oid 
heterosced as tici t y  [ C l ar k  ( 1 97 9 ) ] .  

[ 2] The i n t roduc tion of  l ag s  i nto the valua tion r a tio equation can be 
j us ti fi ed by the inclusi on of ad j us tmen t cos ts [ Ab el ( 1 9 79 ) , 
Yo s hi kaw a ( 1 98 0 ) ] . 
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whe re: IN
t the cha ng e  in  the cap i t al stock { net i nvestmen t)  i n  

pe r iod t; 

K 
t-1 the c ap i t al stock in  the pr ev io u s  pe r iod { usual ly 

measur ed as the r epl ac ement cos t of the g ro ss 
cap i t al s to c k ) ;  a nd 

the val ua t ion r a t i o  in per iod t- i .  

A s  ther e seems to be no re ason why the equa t io n  shoul d no t be 

log l inear th i s  formul a t i on has a l so bee n  tr i ed . [ 1 ) In ord er to 

e s t imate an equat ion fo r g r oss r at he r  than net i nv e stment the tr eatment 

of d epr ec iat ion mus t be con s id e r ed. Ma ny s t ud ies o f  i nv estment have 

u sed the exponen t i a l  depr e c i at ion as sumpt ion , p io nee r ed by Jorgenson 

{ 1 96 5 ) , wh i ch g iv e s : 

{ 2 )  

wh e r e : IR
t 

= r epl ac ement i nvestment in per iod t; and 

6 the prope r  t i onal d ec ay factor . 

Th is as sumpt i on has been cr i t ic i sed by Fe ld s te in and RO th sc h i ld 

{ 1 974 ) among st o the r s. Fe ld s te in  and Ro thsch i ld arg ue that the 

d ec i s ion to r epl ac e  capi tal is i n f l uenced by some o f  t he same eco nom ic 

fac to r s  wh i ch i n f l ue nc e  net i nv e stmen t , pe r haps lead i ng to an 
equa t ion o f  the form: 

IR
t 

= c + L: d. q
t . K

t-1 i 1 -1 { 3 )  

A dd i ng net i nve s tment and r epl ac ement inv e stmen t ,  and gener al i s i ng 

to al low fo r the po s s i b i l i t y  that the d epr ec i a t ion equ a t io n  2 should 

be mod i fi ed  by the add i t io n  of  a con stan t , [ 2 )  y i e l ds: [ 3 )  

[ 1 )  Th i s  spec i f i c a t ion a l so allows t he val uat ion r a t io to be spl i t  
i n to sepa r a te measur e s  o f  t he r at e  o f  r e t ur n  and th e co st o f  
capi tal to t e s t  whe th e r  the ir e ff ec ts c a n  b e  adequa tely 
c apt ur ed in  a r a t io formul a t ion . 

[ 2 ]  That i s :  = a + bK 1 
t-

{ 2 a )  

[ 3 ]  Th e al t e r na t ive hypo th eses  for r epl ac ement i nv estment { equa t ions 

2 a nd 3 )  c an not be ide n t i f i ed from e s t imates  o f  equat ion 4 ,  
a l t ho ug h  equat io n 2a  can be d i s t ing u i shed fr om equa t io n  2 by 
t he s i g n i f ic anc e  of B • 
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a+ ___a_K + y;y. qt · 
t- 1 i 1 - 1  

( 4 )  

3 3  Th e acc el e r a to r  fr amewo r k  i nd icates th at th e des i r ed capi tal 

s toc k is pr opo r t ional to expec ted outpu t : 

wh ere: K * 
t+ j 

O
E 
t+ j 

j > O  
(5) 

th e des i r ed lev el of  the cap i tal stock in per iod t+ j ;  
and 

= the ex pec ted lev el of  output i n  th e same pe r iod . 

Investmen t  takes pl ace wh e n  th e des i r ed c ap i tal stock ( i .e . th e  expec ted 

outpu t  lev el )  alt e r s .  I f  we assume a one per iod lag i n  the del ive r y  

o f  capi tal goods , [ 1 ) th en f ir ms inves t in the pr e se nt per iod to be 

abl e  to pr oduce th e co r r ec t  lev el o f  output on e pe r iod hence , th a t  

i s :  

wh e re 6 i s  the bac kwa rds d i f fe r ence opera to r . 

expecta t ions are formed ad ap t iv el y: [2 ] 

and sub s t i tut i ng fo r O�
+l

' 0� , e tc . ,  g ives: 

00 

IN = ll l: A (l-A ) 
t- j6 0 . t t- ] 

j=o 

(6 ) 

( 7 ) 

As sum ing th at 

( 8 ) 

( 9 )  

[ 1 )  An i ll us t r a t ive s impl i fyi ng assumpt ion .  Th e model can be 
gener al i sed to g iv e  a less r es tr ic t ive dyn am ic mod el th an 
equat ion 9 [ see Ma l k iel et  al . ( 1 9 7 9 )  o r  Oul ton ( 1 9 8 1 ) ] . 

[ 2 )  As s t r e ssed earl i e r  th i s  i s  not a necessary fe atur e o f  th e 
accel e r ator mod el .  
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wi th net i nvestment d epe nd ing on a g eome t r ic decl i n ing lag of pas t  

cha ng e s i n  output . In pr act ice th i s  d i str ibut ion i s  o ften est ima ted 

fr eel y , us ing an equ a t ion of the fo rm: [ 1 )  

L:n.6 o . i 1 t-1 
( 1 0 )  

Wh en accoun t i s  ta ke n  of r epl ac ement investment and po s s i bl e  

h e te ro sc eda s t ic i ty , [ 2 ) th e equat io n to b e  est ima ted i s: 

I B " 60 . t + '-'. Y. t-1 -- = a + 1 K
t- 1 

K
t- 1  l K

t- i- 1  ( 1 1 )  

34 Ma ny d i ff e r ent var iet ies o f  i nve s tment e qua t io n  have be en 

e st imated in th e ac ad em ic l iter atur e  in th e spi r i t of the neocl assical 

th eo r y .  Th e or ig in al fo rmul a t ion [Jo r g enson ( 1 9 6 5 ) ] w a s  based o n  

th e assumpt ion th a t  th e pr oduc t ion fun c t ion wa s Cobb-Do ugla s ;  

max im i s ing th e d i scoun t ed futur e ear n ings o f  th e f ir m  s ub j ec t  to th i s  

prod uc t ion f unc tion g iv e s  a value fo r th e d es ir ed  s tock o f  c ap i tal 
* 

K
t 

of the for m: 

( 1 2 )  

wh e r e: P
t = the pr ice o f  output ; 

Cl. 

th e r en tal flow pr ice o f  c api tal ( th e  ' use r co st ' ) ;  
and 

= the ela s t ic i t y  o f  outpu t  w i th r espect to capital .  

Ne t i nv e stm e n t  depend s  on cha ng es i n  th e de s i r ed capi tal stoc k wi th 

an a r b i t r ar y  l ag s t r uc tur e impo sed: 

[ 1 ]  One just i f ic a t io n  for th e in tr oduc t ion o f  l ag s  i n  the accel er a to r  
m ech a n i sm i s  tha t  o f  ad j us tment cos t s  [Ei sn e r  and St rotz ( 1 96 3 ) ] .  
I n  th e pr esence o f  adj us tment cos t s  i t  i s  opt imal to mov e  onl y  
pa r tw a y  tow a r d s  the d es ir ed  c ap i tal s to c k  i n  a ny pe r iod . 

[ 2 ]  Th e cha ng e  in out put i s  scal ed  by K
t- i-l 

r a th e r  tha n  th e 

conc ept ually co r r ec t  K 
1

, so th a t  ex i s t ing com put e r  prog r ams 
t-
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for es t im a t ing Almon var iabl e s  coul d  be used . Th is app r ox im a t i on 
i s  unl i kely to ser io u sly a ffec t th e r e sul ts .  



( 1 3) 

where w ( L ) a po lynom i a l  in the l ag opera to r L.  [ 1 ]  

Add i ng r epl acement i nvestmen t and sc a l i ng by t he capi tal stoc k in a 

s im i l ar man ne r  to the accel er ator equ a t ion g ives : 

= a + B �p . 
'I"' 11 t-1 

-- + L. y LJ. K
t l 

. i UC . 
- l. t-1 

o
t l /K

t . 1 -j -1-

( 1 4 )  

3 5  Th i s  fo rm ul a t ion impo se s the co nstr a i n t  tha t the d i str ibuted lag 

of i nvestmen t w i th r espec t  to a cha ng e  in r el a tive pr ic es is  the same 

a s  the d is tr ib uted lag wi th r e spec t to a chang e  in out put . Th is has 

been ex tensively cr i t ic i sed [ E i sn e r  and Nad i r i  ( 19 6 8 ) , Bi sc hoff 

( 196 9 ) ] bec au se it impl ies t ha t  the und er lying tec hno logy is put ty

putty , wh ich mean s that c ap i tal can be r ead i ly sub st i t ut ed fo r l abour 

on bot h new and ex i s t i ng mac h i n e s .  A mor e r e al ist ic assumpt ion about 

t he und e r l y i ng tec hno logy m ig h t  be tha t  i t  i s  put ty-clay,  wh ich 

impl ies that  fac tor  propo r t ions can be a l t e red befo r e  a un i t  of 

c api tal is purchased ( put ty) , b u t  tha t once i t  i s  in pl ace , fac tor 

propo r t i ons ar e fix ed ( c lay) . If the te chnolog y  i s  put ty-c l ay then 

chang e s  in r e lat ive pr ices can on l y  affe c t  fac to r propo r t i ons as 

c api tal is  r epl aced by new equ i pment , and con sequently the r eact ion 

of i nve stment to chang es i n  r e l a t ive pr ices is l i ke ly to be r a ther 

sl m1e r than the r eact ion of i nv e stment to cha ng es in output wh ich 

affe c t  the des i r ed  scale of ope r a t ion . The r estr ic t ion that the 

r e ac t ion i s  t he same can be r el axed by al lowi ng the l ag pr ofiles on 

o utpu t  and r e la t ive pr ices to diffe r . 

36 The a r g ument abou t wh e ther techno logy i s  put ty-putty or  put ty- c l ay 

r evolv e s  around the spe ed of the re sponse of i nvestment to r el ative 

pr ice and out put chang e s . Another cr i t ic i sm of the Jo rg enson 

fo rmul a t i on con s i d e r s  the long- r un mag n i t ude of t he r esponse ; t he 

as sump t i on that the technol og y  i s  Cobb-Do ug l as impl ies tha t the long-

[ 1] Th i s  i s  typ ic al ly model l ed  by a r at ional lag func t i on ,  b ut i t  ha s 
been a ssumed her e th a t  i t  c an be adequa tely r epr esented by a ' long '  
lag func t ion on /1K* . 
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r un el a s t ic i t y  of i nve stmen t  wi th r espect to both outpu t and r e la t ive 

pr ices is un i ty .  A more gen e r al pr od uc t ion func t ion suc h a s  the 

Const ant El ast ic i ty of Subst i t ut ion ( CES ) func t ion r el ax e s  th i s  

cond i t ion and can be i n t rod uced by r ewr i t i ng equa t ion 12 a s : 

whe r e  a 

K * 
t 

P a 
= a (-

t-l uc
t 

the ela s t ic i ty of s ub st i t ut ion . [ 1] 

( 1 2a)  

37 A f ur the r  cr i t ic i sm of the stand ard neoclass ical appr oac h  i s  tha t 

t he theor y a s s um e s  a pe r fect pr oduc t ma r ke t  fo r the fi r m' s output 

( see Au st in 19 80 ) . If th i s  r es t r ic t ion i s  r el ax ed then labour cost s  

r a ther than r ev enue affects  the des i r ed cap i tal stock yi eld ing:  [ 2 ]  

K* 
awL 
( 1-a.) uc ( 12b) 

whe r e  wL the wage b i l l .  

3 8  The appr opr i at e  measu r e  o f  the user cost of c ap i tal i n  the neoc la s si cal 

fr amewo r k  po ses some d i fficul ty [see K i ng ( 19 74 ) ] .  Th e fo rm ad opt ed 

i n  thi s pa pe r  is based on the measur e der ived by K i ng fo r an economy 

wh e r e  the Mod igl ia n i -M i l le r  theo r em hol ds , wh i ch shows that the 

d ec i s io n  to und er take i nve stment i s  i nd e pend ent of the dec i s ion of 

ho w to f i n ance the i nve stmen t .  As ha s been noted i n  the l i te r a t ur e 

[ fo r  ex ampl e ,  Be an ( 19 8 1) ] ,  t he theorem i gnor es s uc h  impo r ta n t  

i nfl ue nces a s  the po s s i b i l i t y  of bankr uptcy , wh ich may hav e  impo r ta n t  

r eper cuss io n s  for the cost o f  c ap i tal . Th e meas ur e used i s :  

wh e r e : R 

R* 

uc 
p

k ( 1-A ) R  
( 1- t )  ( 1 5) 

6 + R* ( l- t )  - Y IT
k 

= the po st- t a x  r eal  in te r e s t  r at e ;  

the nom i na l  r a te o f  i nter e s t ; 

[ 1] E s t im a t i n g  a i s  ex t r emel y  d i ff i cul t and value s  ar e often imposed . 

[ 2) See Au s t i n  ( 198 0 ) ,  pa ge 7 7  who use s  a Cobb-Do ug l a s  
prod uc t ion function t o  der ive thi s r e sul t .  
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t = cor po r at ion tax r a te ; 

P k  pr ice of c ap i tal goods ; 
" 

IT
k = expec ted r a te -of infl ation in the pr ice of cap i ta l  good s ; [ l ) 

Y = a we ig h t ing var iable on the c ap i tal g a ins term to refl ec t  
the fac t  tha t  fi rm s d o  no t .in gen e r al buy f ix ed capi tal to 
make c ap i tal g a ins [ see N i c kel l ( 1 97 8 ) , pag e 2 6 5 ) ; 

o = r a t e  of d epr ec i a t ion ( inc l ud ing an el ement fo r r is k) ; and 

A = pr esent value of investmen t  al lowa nces pe r  un i t  of 
i nvestmen t .  

The novel cha r act er i s t ic of th i s  formul at ion i s  the int roduc t ion of 

t he we ig h t ing var iable fo l lowing Nicke l l ' s s uggest ion . Sev e r al 

st ud ies have s impl y used nom i na l  in te r e s t  r at es w i t h  Y = 0 [ Fe ld s te in 

and Fl emmi ng ( 1 97 1 ) ] . At the other ex t r eme , t a k i ng ful l account of 

infl ationar y expec t a t ions (y = 1 )  c auses problems i n  th i s  model , fo r 

un less the r ate of d epr ec i a t ion pl u s  t he r is k  pr em i um  i s  set r at he r  

h ig h ,  t he po st- t ax r ea l  r a te of interest  may become neg at ive , i n  

wh ich c ase the model breaks down . [ 2 ]  

3 9  To t a ke accoun t o f  these r e spec t iv e  c r i t ic i sms , o f  put t y- put ty 

Cobb-Doug l a s  technolog y ,  o f  pe r fe c t  pr oduc t ma r ke ts and of 

d iffi cul t ie s  in the measur ement of the co s t  of c ap i tal , a g ene r al 

model along the l ines of Fe ld s te in and Flemming ( 1 97 1 )  has been te sted 

wh i ch al lows the dat a  to determine the fo rm of t he r esponse to the 

fac to r s  t ho ug h t  to be impo r t an t . Th us , in log s :  [ 3 ] 

I
t 1 p 

l n (-
K-) =  a + B ln (-

K-) + l: y .  ln o
t . +L: 0 .  ln (-) t- i 

t- 1 t- 1 i 1 - 1 i 1 p
k 

+ I:£ . l n  R
t 

. + 
i 1 - 1 l: n .  ln 

( 1 -A)
t . 

i 1 ( 1 - t )  - 1 ( 1 6 )  

[ 1] T h e  unobservabl e expec ted r a te of infl at ion is  c r i t ic al to the 
c alcul a t io n .  In t h i s  st udy is has bee n pr ox i ed by t he. cur r en t  
r ate ( se e  par ag r aph 4 1  and Append ix 2 ) . 

[ 2 )  A n eg a tive r eal  r a te o f  i n t e r e s t  w i t h  no ad j us tment cos t s  impl i e s  
t h a t  f i rm s  s ho ul d  expand the i r  c ap i t al s tock in fin i t ely . 

[ 3 )  To t a ke accoun t of A u s t in ' s po in t  t ha t  l abour cos t s  a r e  impo r tant 
w ( the wag e r at e )  i s  sub st i t ut ed fo r p ,  and L ( employmen t)  i s  
s ubs t i tuted fo r 0 i n  equat ion 1 6 .  
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I t  i s  po s s ib l e  to test  the r e st r ict ion s impo sed by Jo r genson aga in s t  

equa t ion 1 6 ,  n ame l y ,  wh ether the cos t of  c ap i tal terms c a n  be 

am a l gama ted in to a compo s it e  measur e :  

6 = - £  
i i 

- n . 1 

k . say 1 

( 17 ) 

and under t h i s  con st r a in t ,  wh ether the r espo nse to the r el ative pr ic e 

te rm i s  the sam e  as  t ha t  to output : 

Re s u l t s  

y . = k . 1 1 ( 1 8 )  

40 Th e equa t io ns we r e  in i t i a l ly e s t imated u s i ng cub i c  Almon 

po l ynom i a l s , wi th the l ag lengt h  se t at 0 to 14 qua r te r s  a ft e r  some 

prel im i nar y inve s t i gat io n .  [ 1 )  In common wi th mos t  i nv estm ent 

st ud i es u s i ng Almon var iables , the equat io ns tended to s uf fe r  from 

se r i al cor r e l a t ion and con se quently e st ima tes ar e pr ov ided ad j u sted 

fo r f i r s t  orde r autoco r r el at i on . [ 2 )  Al so , i n  or d e r  to combat 

po s s i b l e  dyn am ic m i s spec i f ic a t ion som e ex pe r imen ts have bee n  

und er ta ke n  wi th r at io nal lag mod el s ( see Tab le C ) . 

4 1  Th e r es ul t s fo r the equat io n s  u s i ng  Almon po lynom i a l s  ar e giv en 

in Tab l e s  A a nd B .  [ 3 )  Tur n in g  f i r st to the l inear  equat io n s  

( Ta b le A) , con s ider ab l e  expe r ime n ta t ion wa s c ar r ied o u t  wi th v a r ious 

fo rms of the n eo c l a s s ical  model . A gr id search wa s un der take n  to 

f i nd the we i gh t  o f  i nf l at io n in the c al cu l a t ion o f  the use r  co st o f  

c api tal ( see par agr aph 3 8 ) , u s i ng t he cur r en t  an nual i n f l at ion r a te a s  

[ 1 )  Af te r  set t i ng u p  the l ags and keepi ng e i gh t  ob se rv a t ions for an 
out- o f- sampl e fo r ec as t i ng test ,  the est im a t io n pe r iod wa s 1 9 67 Q 2  
t o  1 97 6  Q 4 .  

[ 2 )  The Lj ung- Box po r tmante au s ta t i s t ic wa s u sed to tes t fo r h i ghe r 
o r d e r  a utocor r e la t ion . Al l the pr e se n ted equat io n s  sat i s fy t he 
hypo the s i s  o f  no h i gh e r  order autocor r e l a t ion at the 1 %  l eve l , 
al t hough some fa il  a t  the 5 %  s ign i f ic anc e val ue .  

[ 3 )  I n  al l c a se s ,  t he equ a t io ns pas sed a test fo r the val id i ty o f  the 
Almon con s t r a i nt s ,  c alc ula ted as a l i kel i hood r at io s ta t i s t ic 
be twe en an unr e s tr ic ted mod el w i th t he l a gs e st ima ted f r eel y , and 
the r es tr ic ted mod el . 
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a pr oxy fo r the expec ted r a te . [ 1 ] The g r id se arch wa s und er t a ken 

w i th val ues of the we ight r ang i ng fr om ze ro to a hal f ( i t wa s not 

po s s i b l e  to set the we ig h t  h ig he r  a s  the r ea l  r ate of in te r e st wo uld 

then be neg at ive in  1 97 5  caus ing the mod el to b r e a k  down [ 2 ] ) .  Th e 

best equat io n s ,  bo th i n  terms of the deg ree of f i t  and of se r ia l  

s pec i f ic at io n , we r e  g iv en by a ze ro we ight on infl at ion , that i s  w i t h  

t he mod el r ever t ing to a nom inal fr amewor k , [ ) ]  wi th R c al c ul ated as : 

R 0 + R* ( 1 - t)  

the po st tax nom inal r a te of i n te r e s t  ( ad j usted fo r depr ec iat ion) . 

The Aust in appr oach , i n troduc ing l abo ur costs r a t he r  than the value 

of s al es i n to the measu r e  o f  the us er cos t , wa s then compa red w i t h  

t he mor e tr ad i t ional mod el wh ic h incorpor ates the value o f  sa l e s . 

Fo r an elast ic i ty o f  sub st i t ut ion of un i ty ( the Cobb-Do ug l a s  

pr od uc t ion funct ion) , t h e  Aust i n  mod el wa s infe r io r [ 4 ]  and a l t ho ug h  

t he theo r y  se em s  wo r thy o f  fur the r emp i r ical st udy , t h i s  has not been 

under taken in thi s pa pe r . Fi nal ly , v ar ious e st imates of the 

el ast ic ity of sub s t i t ut ion between c api tal and l abour we r e  in tr od uc ed , 

[ 5 ] g iv ing a pr efe r red val ue of 0 . 2 5 .  The neoc l assi c al equat ion 

shown in Table A i s  con se que n t l y  of the fo rm : 

0 J 
t- 1 

( 1 4a) 

[ 1 ] In t heo r y , the expected r ate of in fl at ion sho ul d  be the expec ted 
r ate ov er a long hor i zon to co i nc ide wi th the term of the inte r e s t  
r ate var iable . Model l i ng long- r un i n fl at ionar y  expec tat ion s  i s  
v e r y  d i fficul t ;  some econom i sts arg ue tha t long - r un pr ic e 
expec t at ions adj u st w i t h  the nom in a l  r ate o f  i n ter e s t  to keep 
the long- r un r e a l  r ate of in ter e st con stan t . If t h i s  approac h  
i s  adopted i t  would impl y that the r ate o f  inter est had no effec t 
on the use r cos t  of c api tal . 

[ 2 ]  I n  the neocl ass ical fr amewo r k ,  a neg at iv e  real  r a te of interest  
impl ies that  fi rms i nc r e ase the i r  des i r ed c ap i tal s tock to 
i nf i n i t y .  

[ 3 ]  Th i s  i s  a l i t tl e  wo r r yi ng .  Be c a use of d iff ic ul t ie s  w i t h  the 
appr opr i at e  measu r e  o f  the use r  cos t  of c api tal , some r eg re ss ions 
we re r un w i th t he cost of c ap i t a l  component of the val uat ion 
r a t io as an a l t e r n at iv e ,  b ut t he se wer e  g ene r al ly infe r ior . 

[ 4 ]  A l thoug h pe r haps not s ig ni f ic an t l y  so . 

[ 5 ]  Va l ues of 0 ( the acce l e r a to r ) , 0 . 2 5 ,  0 . 5 and 1 we r e  t r ied . 
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whe r e  UC 
p

k ( 1 - A ) R 
( 1 - t) 

4 2  Th e r e s ul ts in Tab l e  A show that the neoc l a ss i c al and valua t ion 

r a t i o  equat io n s  f i t  the d at a  rather bette r th an the s imple ac cel er ator 

mod el , both in terms of the adj usted cor r e l a t ion coe f f ic ient and in 

se r ial pr ope r t i e s , t h us lend i ng some we ight to the arg ument that 

pr o f i tab i l ity fac to r s  sho uld be taken in to cons ider at ion in investment 

equa t ion s .  Al l the lag pr of i l es appe a r  pl aus ib l e ,  w i t h  the pea k  lag 

on the neoc l a s s ic al equa t ion fo ur qua r te r s  beh ind th at on the out put 

equa t ion , s ug g e st i ng tha t the ad j ustment to chang es in r e l a t ive 

pr ices is  r at he r  slowe r than tha t on c hang es in output as the put ty-

c l ay hypo the s i s  con tend s .  Al thoug h the val uat ion r a t io and 

neoc la s s ical mod el s pe r fo rm better tha n  the accel er a to r  ov er the 

e s t imat ion pe r iod , t he l at te r  mod el i s  cons ide r ab ly mo r e  stable ov er 

t he e ig h t  quar te r  fo r ec ast ing hor i zo n ,  wi th the valuat ion r a t io 

eq ua t ion tend i ng to break  down sl ig h t l y . [ 1 ) Th e val uat io n r a t io 

und e r pr ed ic ts i nvestmen t th r o ug ho ut the fo r ec ast pe r iod , wh i l s t  

fo r ec a sts d er iv ed from the o ther t wo  mod el s show no con s i s tent b i a s  

( see Ch ar t B)  • 

4 3  The r e s ul t s  fo r the logar i t hm ic spec i f ic a t ions ar e pr esen ted in 

Tabl e B .  Th e equat io n s  we r e  compa r ed wi th t he l inear mod el s  us i ng 

t he cr i te r ion s ug g e sted by Sa rg an ( 1 9 6 4 )  [ see a l so An eur yn-Evans and 

Deaton ( 1 9 80 ) ) ,  b u t  the r e s ul ts we r e  inconc l u s iv e ,  wi th the l inear 

s pe c i f icat ion pr e fe r r ed fo r the neocl ass ical mod el , wh i l s t  the log 

l inear equat io n  pe r fo rmed bet te r fo r the valua t ion r a t io appr oac h .  

Fo r est ima t ion , the acc e l e r ator and neoc l ass ical mod el s we r e  mod i f ied 

s l ig h t ly in to a l evel s fo rmul a t io n ,  to avo id the pr obl em o f  t a k i ng 

log s  o f  neg at i v e  n um ber s when out put fal ls . Th us , the ac celer ator 

equa t ion , r el at i ng the l evel of  inv estment to chang es in outpu t ,  is 

mod i f ied in to an equa t ion r e l a t ing the log of i nv estment to the log 

of o ut put : 

[ 1 )  The / s ta t i s t ic fo r the s ta b i l it y o f  the val uat io n r a t io 
equa t io n  wi th 8 deg r ee s  o f  f r eedom i s  1 7 . 5 , wh i l s t the 5 %  and 

3 2  

1 %  cr i t i c a l  value s  o f  the x
2

( 8 )  sta t i s t ic a r e  1 5 . 5  and 2 0 . 1 
r es pe c t iv el y .  
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I 
l n  (-t

-) 
K

t- 1 

1 0 . 
= a + B ln ( -

K
--) + L y .  ln ( t- 1 ) 
t- 1 i 1 Kt- i- 1 

wh i l s t  the neoc l assical var iant bec ame :  

I 
ln (-t

-) = 
Kt- 1 

a + B ln ( --) + 
K

t- 1 

( 1 9 )  

The conc l usion s  d r awn from the l inea r spec i f icat ion tha t  the 

neoclass ic al and val uat ion r a t io model s outpe r fo rm the acceler ato r 

hold al so fo r the log ar i thm ic equat ion s ,  al tho ug h  r a ther less strong ly .  

The equat ions a r e  less sa t i s fac to r y  than the l inear one s ,  wi th r a ther 

impl aus ib l e  lag pr o f il e s  on the neoc l ass ical and acceler ato r mod el s ,  

and ev idence th at al l the mod el s a r e  un stab l e  ove r the fo r ec ast 

per iod . It i s  inter est ing to no te tha t  the el ast ic i ty o f  the 

investmen t/capi tal r a t io wi th r espec t to the valua t ion r at io i s  0 . 7 , 

s im i l ar to Abel ' s  resul ts fo r the Un i ted St ates [ see Abel ( 1 9 7 9 ) ] .  

4 4  The log a r i thm ic approach , however , has some adv antag e over the 

l inea r spec i f ic at ion , i n  tha t  it al lows some o f  the constr a ints 

impl ic i t  in the neocl ass ical and val uat ion r a t io model s to be te s ted . 

Fo llowi ng the a rg uments o f  pa r ag r aph s 3 5  to 3 8 ,  the log ar i thm ic 

neoc l ass ic al mod el wa s r e fo rmul ated in a mor e  gener al form , as 

suggested by Fe ld s te in and Flemm ing ( l9 7 l) . In i t ia l ly , the te rm 

ln 

wa s spl it i n to two : 

a nd then the term in r el ative pr ic e s  wa s f ur the r  d i sagg regated i n to :  

lnR, l n  (�) and l n  (�) 
p k  1 - t 
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Un fo r tunatel y ,  the g ener al equa t ion 1 6  wa s somewha t pe r ve r se ,  wi th 

the term in R s ig n i f i c an tly pos i t ive ( t he wr ong s i g n) , wh i l s t  the 

te rm i n  the output/c api tal stock r a t io wa s a l so of  the wrong s i g n  

( al thoug h  not sig ni f i can tly so) . A t e st tha t  the th r ee components 

o f  the r el at ive pr ice term co uld be amal gama ted in to the ' cor r ec t '  

var iable wa s ,  no t surpr isi ng ly ,  heav i l y  r ej ec ted g iv en the wr ong - s ig ned 

i nt e r es t  r a te ter m . [ 1 )  Howev e r , wh en t h i s const r a in t  wa s appl ied 

( i na ppr opr iatel y )  it wa s po ssible to apply the fur ther con s t r a in t  

that the r e l ative pr ice and output te rms coul d be combin ed  i n to a 

s i ng l e  neocl ass ical var iable , [ 2 )  despi te the est ima te on the r e l a t ive 

pr ice term be ing of  t he wr ong s ig n  ( a  feature  o f  the wr ong - s ig ned 

in te r est r a te term) . Sim i l ar l y ,  t he val ua t io n  r a t io can be spl i t  

down i nto se par ate compo nen ts for the po s t- tax r e al r ate of  r e tur n  

and th e po s t- t ax real cos t of c ap i ta l , a nd a test appl ied to se e 

wh ether the e f fe c ts o f  the two ar e equal and oppo s i te as the valua t ion 

r a t i o  theo r y  impl ie s .  [ 3 )  Th e fol low i ng equat ion wa s est imated 

incorpo ra t i ng the r a t e  of  r et ur n and co st o f  c ap i tal sepa r a tely : [ 4 )  

I 1 ( t 
n 

K 
t- 1 

L: c . = 1 

( _1_) + 1 2  
= 2 . 6 9 + 0 . 09 0 1  + 0 . 49 ln L: c . ( l n r)  

t 
. 

K
t_ 1 

1 - 1  
( 3 .  7 8 )  ( 4 .  7 3 )  ( 3 . 9 ) 0 

1 2 
d . ( l n c)  + L: 1 t- i ( 2 1 ) 0 

0 . 4 9  L: d .  - 0 . 5 9  
( 4 . 5 9 )  

1 
( 7 . 5 )  

DW 2 . 0 5 ,  
- 2  
R = 0 . 9 7 ,  LB

[ * ]  
( 1 0 ) = 2 1 . 5  x; [f l  

( 8 )  = 1 o . 8  

* The Lj ung -Box tes t fo r up to ten th order  a utocor r e la t io n .  As 

the 5 %  c r i t ical value o f  the appr opr iate x2 
s ta t i s t ic i s  1 8 . 3 

t he r e  i s  some ev idence o f  m i sspec i f ic a t io n .  

t Te st o f  fo r ec a s t i ng stab i l it y  fo r e ig h t  qua r te r s .  
ea s i l y  pa sse s .  

The equa t io n  

[ 1 ) 

[ 2 )  

The x
2 

l i kel i hood r at io s ta t i s t ic wi th 8 d eg ree s o f  fr eedom 
5 8 . 2 ,  compared wi th a 5 %  c r i t ic al value of  1 5 . 5 .  

2 X ( 4 )  = 8 . 0  compa red wi th a c r i t ical value o f  9 . 5  a t  the 5 %  
level . 

wa s 

[ 3 )  Althoug h  t he measu r e s  o f  the r a te o f  r e t ur n and co st o f  capi tal 
ar e more prone to me asur ement e r r o r  tha n  is  t he val ua t io n  
r at io ( see par ag r aph 2 1 ) .  

[ 4 )  Es t im a t ed  w i th cub ic Almon po lynom i als fo r 0 to 1 2  qua r te r ly 
lag s . Th i s  equat io n  pe r fo rmed muc h bet te r t h an o ne fo r 0 to 1 4  
quar te r s .  
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.� thoug h t he coe f f i c i e n t  e s t im a t es on the r a te o f  re tur n and the cos t 

o f  c ap i t al a re f a i r l y  c lo se ,  t he tes t that t hey could be comb in ed wa s 

r ej ected a t  t he 5 %  level  and almost a t  the 1 % .  [ l ) Th e d i sag g reg at ion 

o f  t he neocl assical  model thus c a s t  some doub t about the 

appr opr i ateness of t he f r amewo r k ,  a lt houg h  t he valua t io n  r a t io model 

st i l l  appe a r s  to per fo rm q u i t e  we l l .  

4 5  To combat dyn am ic m i s spec i f ic at ion the l in ear model s we r e  

r e- e s t im a t ed  us i ng the r a t io nal lag fr amewo r k  pioneered by Jo rgen son 

( 1 9 6 5 ) . A g ene r a l  mod el wa s est ima ted fo r e ac h  v a r iant  wi th four 

l ag s  o f  the d epe ndent var iabl e ,  and five l ag s  of the ' econom i c ' 

var iabl e .  [ 2 ]  Thus , the valua t io n  r a t io model wa s e s t ima ted as : [ 3 ]  

I
t 8 y ( L )  <-K -) = a + -- + o ( L ) q 
t- 1 

K
t- 1 

t 
( 2 2 )  

wh e r e  Y ( L )  and O ( L )  a r e  polynom i a l s  i n  the l ag ope r a to r  o f  d eg r ee 

4 and 5 r e spec t iv el y . Th ese equat ions we r e  est ima t ed  us i ng bot h  

o rd i nary l east  squ a r es and i ns tr umenta l var iab les [ 4 )  to combat 

po t en t i al s imul tan e i ty b ia s .  Th e e qu a t io n s  we r e  then s impl i f i ed ,  

wi th the s impl i f i ed mod el tes ted ag a in s t  the g ene r al spe c i f ic a t io n ,  

t he r estr ic t ion s be ing ac cept ed  i n  eve r y  c a se . The r esul t s  ar e 

pr esented in Ta ble C .  No attempt has been mad e  to r es pe c i fy the 

models  in er ro r feed bac k fo rm as sug g e s ted by Dav i d son et a l . ( 1 9 7 8 )  

a nd und e r taken by Be an ( 1 98 1 ) and And er so n  ( 1 98 1 c) , b ec ause o f  t he 

po ten t i al m i s spec i f ic a t io n s  i n  t he l ag str uc t ur e  wh ich m ig h t  be 

c au sed by us ing se asonal ly-ad j us ted data [ Wa l l i s  ( 1 9 74 ) ] .  

[ 1 ) F
4 , 2 8

= 4 . 0 8 compa r ed  w i th a 5 %  c r i t ic al val ue o f  appr ox imate l y  

2 . 7 4 and a l %  c r i t ical value o f  ar ound 4 . 1 .  

( 2 ) Al l the g ener al equ a t io n s  passed the Lag r a ng e Mul t i pl ie r Te st 
fo r f ir st order ser i a l  m i s spec i fi c a t ion at t he 5 %  l ev e l  [ see 
B r e usc h and Godfr ey ( 1 9 80 ) ] .  

( 3 ]  Th i s  i s  a s l ig h t  mod i f ic a t ion o f  the ' pur e '  r a t ional lag appr oac h 
wh ich wo u l d  ta ke l ag s  o f  the rec i procal o f  t he c ap i t al stock i n to 
ac coun t a l so .  Th i s  wa s not don e  because of  sev e r e  col l i near i ty 
bet we e n  th i s  term and i t s  re spec t iv e  l ag s .  

( 4 ]  The i n s tr uments used we re the vol um e s  o f  wo r l d  tr ad e  ( WTX ) , 
con sume r s pend i ng ( C )  a nd gov e r nmen t consumpt ion ( G ) , a nd impo r t  
pr ices  ( PM )  • 
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46 Th e pr e fe r red equat ion us i ng the valua t io n  r a t io model inc l udes 

l ag s  o f  q f rom three to five qua r te r s  wi th two l ag s  of the depend ent 

var iabl e .  The l ag  at four quar ter s i s  no t s i g n i f ic an tly d i f fe r en t 

fr om ze ro and con se quently the equat ion is a l so pr e se n ted wi th this 

var iable om i t ted . [ 1 ) The thr ee qua r te r s  del ay be fo r e  a cha ng e  in 

the v al ua t ion r at io a ffec ts investmen t is a l i ttle sur pr i s i ng , but 

c an pe r ha ps be r at ional i s ed  by author isat ion and order lag s . [ 2 ]  The 

equa t io n  pe r fo rms sat i s facto r ily on st a t i s t ic a l  g r ounds and fi ts the 

data v e r y  we l l . The acc el e r a to r  and neoclassical equat ion s  pe r form 

s im i l ar l y , both i n  terms of the goodness o f  fit and in r e spe c t  of 

t he pr e fe r r ed  lag pr o f i l e s .  FO r  both model s ,  the equat ion s can 

ea s i ly be s impl i f ied to t he cur r en t  and fo ur th quar ter lag of the 

r e lev an t  expl anato r y  v ar iabl e , [ 3 )  tog eth e r  with a s ing le lagged 

d ependent var iable . The four th qua r te r  e f fect can al so be el im i na ted 

i f  des ir ed , r ed uc ing the equat ion s  to the g eome tr ic al ly we ighted 

Koyc k mod el . Th is type of equa t ion can be r at ional i sed in te rms o f  

t h e  pur e ad apt ive expectation s  model ( see par ag r aph 3 3 ) , b u t  the 

s t r o ng cur ren t pe r iod e f fect is somewhat d is t ur b i ng when compared 

w i t h  the valua t ion r a t io f i nd ing s .  

4 7  Ther e ar e d i f f i c ul t ie s  i n  interpr e t ing the r e s ul ts g iven the 

somewhat unexpected outcomes , and conseque ntly concl usions d r awn 

mus t be r eg a rded as r at he r  pr el im ina r y . [ 4 )  I t  i s  never theless 

c l ea r  that the val uat ion r a t io approach pe r fo rms at lea s t  as we ll 

a s , if  not r at he r  better than , the other mod el s ,  suppo r t ing the 

conc lus ions r eached from the e s t imates usi ng Almon polynom ia l s . 

48 To compl ete the expl ana t ion o f  investment u s i ng the val uat ion 

r at io ,  i t  is nec e ssa r y  to model q itsel f in order to close the 

Model l ing q is ext r emely d i f fi c ul t ,  as i n  theory the 

[ 1 ) The lagged dependen t  var iable induc e s  an e ffec t at fou r  qua r te r s  
wh en the l ag po lynom i a l s  ar e expanded . 

[ 2 )  Th is r es ul t  i nd ica te s  that the Almon r esul ts fo r the valua t io n  
r a t io mod el may b e  m i s spec i f ied . Re-e s t imat ing the Almon 
equat ion s  wi th the c ur r e n t  and f i r st per iod lag om i tted , however , 
d id not s ig n i f ic an t l y  a l t e r  the r e sul ts . 

[ 3 )  No i n te rmed i a te l ag s  appe a r  to be at all impor tan t . 

[ 4 )  I t  i s  a l i t t l e  wo r r ying tha t the long - r un e f fec ts o f  the 
expl an ator y v ar iables d iv e rg e  s ub st an t i al ly between the r at ional 
and Almon lag spec i f ic a t ion s .  
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v a l ua t ion r a t io encapsulates a l l  the in fo rmation pe r ta in i ng to the 

investmen t dec ision . [ 1 ]  I t  is  un l i kely that a l l  the i n fl uenc e s  can 

be eas ily encompassed in a s table econome tr ic spec i f ic a t ion . 

Consequently , a fa i r l y eclec t ic appr oach wa s taken in mode l l ing q 

[ see Append ix 2 for the var iab les cons ider ed and Abel ( 1 9 7 9 )  fo r a 

theo r y  o f  the impor tant determinant s] . Given the h ig h  deg r ee of  

var iab i l it y  in  the ser ies fo r q ( equ i t y  pr ices ar e r a the r  volat ile 

and d i f f i c ul t to mod el us ing econometr ic tec hn i que s) , the fo l lowi ng 

equat ion appe a r s  to be r ea sonab ly sa t i s fac to r y ,  c apt ur ing seve r a l  

impo r t ant e f fe c ts . Wh i l s t  the term in r ea l  l i qu id assets pr ox ies 

t he cur r en t  f i nanc ial po s i t ion of the company sec to r , the interest  

r ate e f fect c aptur es the c hang e in t he cost o f  ex ter nal f i nance , 

and the te rm in compe t i t iv eness pr ox ies the pro f i tab i l it y  o f  pr od uc ing 

t r adeabl e good s .  These var iables a l l  seem pl ausible deter m inants o f  

the valua t ion r a t io .  

q = 3 . 1 2 - 5 . 9 4 R* + 0 . 0 0 0 0 8  RNL I - 0 . 0 1 2  NULC 
( 5 . 2 ) ( 2 . 4 ) ( 4 . 7 ) ( 2 . 5 ) ( 2 3 ) 

E s t ima t io n  pe r iod 1 9 6 3Q2- 1 9 7 7Q 4  

- 2  
R = 0 . 6 7 DW = 1 . 57 LB ( 1 0 ) 2 0 . 2  

whe r e : 

R* = the nom inal interest  r a te ; [ 2 ]  

RNL I = a measur e o f  industr i a l  and commer c i al compan i e s  r ea l  net 
l i quid asse t s ; [ 2 ]  and 

NULC = a  measur e of UK compe ti t iveness . [ 2 ]  

Un for t unately the r e s ul t s of  est imat ing a reduc ed fo rm inve s tment 

equat ion ,  wh ich r el ated inves tment d i r ec tly to the determinant s  of 

t he v al uat ion r a t io ,  we r e  unsat i s fac to r y ,  empha s i s i ng that mor e 

r ese arch needs to be under t a ke n  b e fo r e  the approac h  could be 

in tr od uc ed in to a for ec a st i ng model wi th a s t rong deg ree o f  

co nf id e nc e . [ 3 ]  

[ 1 ]  Fo r ex ampl e ,  al l the in fo rma t ion inco r po r a ted in the acce l e r a to r  
and neoc l as s i c al spec i fi c at ions . 

[ 2 ]  See Append ix 2 fo r the exact d e f in i t ion s .  

[ 3 ]  Al tho ug h  ex i st ing techn ique s fo r mod e l l ing investment a r e  a l so 
r a t he r  un sat i s fa c to r y .  
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5 

Conc l u s ions 

49 The emp i r i c a l  re sul ts ten ta t ively suppo r t  the concl u s i on tha t 

pr o f i ta b i l ity in fl ue nc es i nv e stment th roug h  the valua t ion r a t io 

and the neoc la s s ic al mod el - the r esul t s  o f  the bas ic mod el s a r e  

a t  l east  as g ood a s  those o f  the conven t ional fl ex ible ac cele r ato r . 

Nev er thel ess the equat io ns s t i l l  suf fe r  from econome tr ic pr obl ems 

and do not o ffer ful l expl an at ions of the inves tmen t process , wh ich 

pr obab ly r e qu i r es muc h  g reater conce n t r a t ion on the dyn am ic behav iour 

o f  the f irm and the economy und er cond i t ions of uncer ta inty . 

Given the l i ke l y  compl ex i t i es o f  these pr oce sse s ,  i t  i s  per haps 

ex pect i ng too muc h to bel ieve that any o f  t he c ur r en t  th eo r e t ical  

mod el s can fu l ly expl a i n  investment  behav iour . [ 1 )  

5 0  Th e use o f  th e valua t ion r a t io i s  a r e l a t ively new appr o ac h  to 

the ex pl anat ion o f  i nve stmen t and the vo lume o f  emp i r ical ev id ence 

for the us e f ul nes s of t he approac h is s t i l l  r at he r  l im i ted . De sp i te 

the d i f f ic ul t ie s  a s so c iated w i th proxyi ng the t he o r e t ic al concept , [ 2 ]  

the r es ul t s  o f  th i s  s t ud y  and those of Oul ton ( 1 9 8 1 ) i nd icate th at a 

v a l ua t ion r at io mod el pe r fO rm s  re asonab ly we l l  wi th UK dat a ,  and 

con sequen tly i t  seems wo r thy of f ur the r cons id er a t ion . 

[ 1 ] I nv e s tme n t  i s  l ike l y  to be par t icul ar l y  d i f f i c ul t to expl a in 
s i nc e  the mid- 1 9 7 0 s  a s  t he economy ad j us t s  to t he sha r p  i nc r e a se 
in ene rg y pr ices . 

[ 2 ]  L i ke l y  to be par t icul ar l y  sever e in t he l at e  1 9 70 s  ( see 
pa r ag r a ph 2 2 ) . 
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Append ix 1 

Agg r egat ion i n  i nve s tment models 

5 1  Ag g r eg a te investment equat io ns typ ic a l l y  do not t ake into 

cons id era t ion the fac t that t he maj or i ty o f  inve stmen t i s  

i r rever sible ( a t l ea s t  in the sho r t  r un ) , wh ich at t h e  m ic ro l ev e l  

lead s  to a n  inve stment func t ion wh ich t r e ats in fl uenc e s  tend i ng to 

c a use an inc r ease in i nvestment asymmetr ical ly from in fl uenc e s  

t end i ng to ca use a fal l .  Wi th the except io n o f  som e types o f  

veh ic le s ,  most cap i tal goods a r e  r at he r  spec i f ic i n  na tur e and cannot 

be t r aded on e f f ic ient second- hand ma r ket s ,  impl ying that they c an no t  

r ead i l y  be sol d  o r  used fo r other pu r po se s once they a r e  i n  pl ace . 

Thus , even i f  the sa l es o f  the f ir m  sl ump sha r ply , the r ed uc t ion in the 

s tock o f  capi tal ( net d i s inve stment) i s  l i kely to be at mos t equal to 

the depr ec iat ion r at e , [ l ]  and under these c i r cums tances the g r oss 

i nv e stment of  the f ir m  cannot be less  tha n  ze r o .  

5 2  Oul ton ( 1 9 8 1 )  cons id er s thi s issue fo r the valua t ion r a t io 

model , and der ives an equa t ion ta k i ng t h i s  poten t i al asymme t r y  

in the i nve stment equat io n in to accoun t when fo rm i ng an agg r eg ate 

f un c t ion from the mic ro theor y .  Fi rms who have q r a t ios less than 

the equ i l ibr i um val ue ( un i ty) wi l l  be und er tak i ng ze ro g ro ss 

i nvestmen t ,  wh i l s t those wi th q r at io s g r e ater tha n  un i ty wi l l  be 

con t i n u i ng to add to the i r  cap i tal stoc k .  In  order to est ima te the 

pr opo r t i on of f i rms w i t h  q r at io s  less  than un i ty ( a nd he nce the 

deg ree o f  asymme t r y) , [ 2 ]  i t  i s  necessary to der ive a pr obab i l i t y  

f unc t ion fo r the val ue o f  f irms ' q r a t ios wi th r espect t o  t h e  mean 

v a l ue of  q .  Oul ton arg ue s tha t ,  al tho ug h  sh a r e  pr ices of f i rms tend 

to move broad ly i n  l in e ,  the ma r ke t  v a l ua t ion of an ind iv id ual  f i r m  

i s  a f fected by many spec ial  fac to r s  wh ich c an be r eg arded as 

mul t ipl ic at ive r andom shoc k s , and con se que n t l y  po s t ul a te s that f ir ms '  

q r a t ios a r e  l og normal ly d i str ibuted ar ound the ave r ag e  l ev el of q .  

[ 1 ]  A l t houg h  the si ze and speed o f  the r eact ion to the chang e i n  
c i r cums tances wi l l  obv io us l y  depend on the v iew o f  the f i rm as to 
the l i ke l y  depth and l eng t h  of t he fal l in s al e s .  Th e 
depr ec i a t io n  and sc r app i ng r ates a r e  unl i ke ly to be co ns t an t  in 
this s i t ua t io n .  

[ 2 ]  Mo re ex ac t l y , t he propo r t i on o f  the capi t a l  stock own ed by f i rms 
wi t h  q r at io s  less than un i ty .  
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Given a meas ur e of  the var iance o f  f i r ms ' q r a t ios wh ich Oul ton take s 

from To b i n  and Br a i nard ( 1 9 7 7 ) , an  ag g reg a te inv estment equat ion is  

d e r ived . Al thoug h the emp i r ical resul ts are  r at he r  d i sappo i nt ing , 

t h i s may be par t l y  d ue to the many aux i l iary assumpt ions necessar y to 

g e ner a te an e st ima t i ng equat ion . 

5 3  The asymme t r y  o f  t he investmen t fun c t ion should a l so be taken 

in to accoun t i n  the accel e r a to r  and neoc l a s s ic a l  mod el s ,  al t ho ug h  

few s t ud i es have ex am i ned th i s  po i n t .  On e except ion is  E i sner 

{ 1 9 78 ) , who f inds some tentat ive ev idence from a t ime se r ies appr oac h  

t o  suppo r t  the v i ew t h a t  f irms ' i nvestment r eacts  mor e  sha r ply 

to i nc r eases i n  sal e s  tha n  to d ec l i nes . [ 1 )  E i sner does no t der ive 

h i s  e st ima t i ng equat io n from a fo rmal t r e atment of the ag g reg a t io n  

pr obl em - the fol low i ng ve r y  s impl e theor e t ic al mod el may i l lustr a te 

the wa y in wh ich the a symme t r y  may be b u i l t  i nto an accel e r a to r  

spec i f  ic a t  io n • 

5 4  The s impl e st form of  accel e r a to r  equat io n fo r a typ ic a l  f i r m  

c an b e  wr i tt en as : 

( 2  4 )  

wh e r e  the company oper ates w i t h  a f ix ed capi tal -out put r a t i o b .  

As s wn i ng tha t the f i rm had the ' d esi r ed '  c ap i tal s tock i n  a l l  per iods 

pr ior to the pr e se n t ,  i . e . : 

bO
E 

. i > O  
t- 1 

( 2 5 )  

wh ic h impl ies that the f i rm does not hav e  excess capi t a l  capac i ty a t  

t he s ta r t  o f  pe r iod t .  Ma k i ng the conve ntional assumpt ion that 

d epr ec ia t ion is  a f i x ed  pr opo r t ion of the capi tal stock at the 

e nd o f  t he pr ev io us per iod [ 2 )  yields : 

[ 1 )  Un fo r tun atel y ,  c r os s se c t ion r esul t s  in E i sne r ' s s t ud y sug ge s t  
t h e  oppo s i te conc l u s i on .  

[ 2 )  As ment ioned ear l i e r , t h i s a s s umpt i on has bee n  cr i t ic i sed by 
Fe ldste in and Ro thsc h i ld ( 1 9 7 4 )  among st o ther s .  Th e pl aus ib il i ty 
o r  o th e r w i s e  o f  t h i s assump t i on doe s no t compr om i se the 
i l lustr a t ive nat ur e  of t h i s s impl e exampl e .  
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( 2  6 )  

Howeve r ,  a s sum i ng that fi rms do not ben e f i t  from acceler ated sc r apping 

o f  the ir c api tal stock , then equat io n 2 6  only ho lds fo r value s  

wh ich g iv e  po s it ive i nvestmen t ,  o t her w i se g ross i nvestment wi l l  

be ze r o , i • e • : 

( 2 7 ) 

= 0 o the rw i se 

a s  neg a t ive g ross i nvestment impl ies that cap i tal i s  be i ng erod ed 

faster than the r ate o f  d epr ec iat ion , e .g .  by accele r a ted sc r apping . 

5 5  Id eal ly , t he r es tr ic t ion in equ a t ion 2 7  should be bui l t  i n to 

al l fo rms of  accel e r ator - in any pe r iod , pa r t i cul ar l y  o f  dec l in i ng 

output , many f i rms wil l no t be invest ing . One wa y o f  appr oac h ing 

thi s pr obl em is to ass ume tha t  the ec onomy cons i sts o f  m any ' ident ical ' 

f i rms wh ich ope r ate w i t h  the same produc t ion func t ion and lev el 

of  output , b u t  wh ich d i f fe r  in the i r expect a t i on s  of  the g rowt h 

o f  outpu t  a s  i t  wi l l  a f fe c t  the i r  f ir m .  As sume for the j th f irm : [ 1 ] 

I
J
.
t 

O K .  + b ll o� i f  and onl y i f  t he r ig h t  ha nd s id e  ( RHS ) >O ( 2 8) 
] , t- 1 ] t  

0 o ther w i se 

Now , beca use al l f i rms a r e  i n i t i al ly of  equal s i ze : 

wh ere M 

and : 

K
j , t- 1 = 

K 
t- 1 
M 

the number o f  f irms 

M 

[ 1 )  Fo r pur po se s  o f  i l lus tr a t io n ,  t h i s  mod el assumes that t he 
i nv e stment fun c t ion i s  exac t and doe s no t have an a s soc ia ted er ror . 
If  equa t ion 2 8  we r e  g ener al ised so tha t I

j t
> O  i f  and on ly i f  

6K .  
1 

+ b ll 0� + U >O wh e re U i s  a nor mal ly d i str ibuted 
J , t - ]t t t 

d i s t ur bance te rm , the model i s  o f  t he Tob i t  type [ see Maddal a 
( 1 97 7 )  ] • 
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whe r e  O
t_ 1 

and K
t_ 1 

are ag g r eg a te measur es , the as sumption 

of  i n i t i al equ il ibr i um can be wr it ten as : 

K . 
] , t- 1  

E 
bO . 

1 
= bO . 

1 ] , t- ] , t-

and consequen tly equat io n  2 8  can be rewr i t ten as : 

ObO + b 6 O
E
. . 1 ] , t- ] t  

i f  and on l y  i f  t he RHS > 0 

0 o therwise 

and inve s tment is  pos i t ive i f :  

that i s  i f :  

E 
0

j t
- 0

j , t- 1 
0 . 1 ] , t-

> - 0 

( 2 9 )  

( 3 0 )  

( 3 1 )  

( 3 2 )  

E wh e r e  g
j t  

i s  t he r at e  o f  g r owt h of  output expected by the j th f i rm .  

Ma k i ng the a s s umpt io n that the se expect a t i on s  ar e no rma l ly d istr ibuted 

a round the tr ue ag g reg a te g rowt h pat h ,  i . e . : 

( 3  3 )  

wh e r e : 

and wh ere o
2 

i s  a mea sur e o f  the var ia t ion o f  g rowt h  r a te 

expec t a t i on s  be twe en f i rms , g iv e s  the cond i t i on t ha t  f i rm j w i l l  

und er ta ke po s i tive i nv e stment wi th pr obab i l i t y :  

wh e r e � ( . ) i s  the cumul a ted d i str ibut ion f unc tion o f  t he s ta nd a rd 

no rma l ly d is tr ibuted var ia te wi th ze ro me an and un i t  v ar i anc e .  
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Agg r eg a t ing and ta ki ng expectations g ives : 

E ( I t 
) = ME ( I j 

t
) 

g iv ing the f in al r esul t :  

E ( I t
) = ( b � Ot 

+ OK
t- 1

) r - � �
- 0

0

-g
t )J 

( 3 4 )  

( 3 5 )  

t ha t  i s  the stand ard form o f  the acceler a to r  mod i f ied by the 

pr obab i l ity that a c e r t a in propor t ion of f i rms wi l l  not be invest i ng 

because of poor output expec tat ions . Th i s  equat ion has the 

intu i t ively pleas ing pr ope r ty that as the agg r eg ate g rowth r ate 

i nc r ease s the propo r t ion o f  f i rms not i nvest ing fal l s , and in the 

l im i t  as g
t 

+ 00,  � ( . ) + 0 a nd equat ion 3 5  r ever ts to the standard 

accele r ato r . 

5 6  De sp ite the theo r e t ic a l  attr ac t ion o f  such a non l inear 

acceler ato r  fr amewo r k , the above formul a t ion has obv ious d r awb ac k s ;  

fo r ex ampl e ,  the ass umpt ion of i n i t ial equ i l ibr i um  impl ies t hat the 

model breaks down after one pe r iod , a s  sev e r al f i rms not inv e st ing 

w i l l be in d i sequ i l ibr i um  ( i . e . wi th unused c apital capac i ty) . 

At tempt s  to g ener al i se the spec i f ication have proved uns uccess ful 

and so it has not been po s s i ble to test emp i r ical ly . 

5 7  A f ur the r  fo rm of r espon se wh ich has been used w i th some 

s uccess in the Bank i s  the arc tan spec i f ic at ion . The ar ctan 

func t ion i s  s imi l ar to an elongated S ( see Cha r t  C) and i s  bo unded 

above and below at : TI/2 . By man i pul at ion of the g ene r al 

form ar ctan V ( x- �) , t he slope c an be alte r ed ( by cho ic e of v) wh i l st 

t he po int of max imum slope ( i . e . when the r e sponse i s  shar pest)  i s  

e qual t o  � .  Al thoug h the use o f  th i s  par t icular fun c t ional form 

i s  r at he r  ar b i t r ar y ,  the shape of the ar c t an f unc t i on is ve r y  

s im i l ar t o  that o f  the cumul ated standard normal d i str ibut ion 

fun c t ion d iscussed ear l ier � (  . )  ( see Ch a r t  C) , and it is possible 

t ha t  ar c t an spec if ic ations may p ic k  up agg r egat ion pr obl ems qu i te 

s uccess ful ly . Ther e ar e many ar eas in economic s whe r e  t h i s  elong ated 

S s haped r esponse seems attr ac t iv e . [ l ]  

( 1 ]  FO r  exampl e ,  the arc tan appr oac h  has been used in the Bank shor t
term model to model ove r t ime payment s  and the d eg r ee o f  pr ess ur e 
on the exchang e r ate . 
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5 8  I n  the c ur rent  st ud y ,  i t  se ems r easo n ab l e  to assume that 

i nvestment r e spo nd s  mor e qu ic kl y to cha ng e s  in the valuat ion r a t io 

whe n it  i s  nea r e s t  i ts e qu il ibr i um  val ue [ 1 ] ( wh ic h in theory i s  

un i ty) . Fo r h ig h  val ues o f  q ,  d es i r ed investment wi l l  be h ig h , 

but , b ec au se of in stal l at ion co s t s  and pr oduc t ion co sts in the 

c ap i tal goods industr i e s ,  i t  seems un l ike ly that investment wi l l  

r e spo nd l in ea r l y  to h ig he r  and h ig her val ue s o f  q .  Sim i l ar l y ,  when 

q is very l ow ,  beca use o f  t he r es tr ic t ion that g ro ss inv estment can 

never be neg a t ive , i t  i s  unl i ke ly that i nv estment wi l l  fa l l  l inearly 

with  q.  Consequen tly , the  r e spo nse is ex pected to be  sha rpe st fo r 

v a l ue s  o f  q ar ound the equ i l ibr ium val ue . [ 1 ]  Es t imat ion o f  the 

model : 

-- =  
b 

a + -- + 
K 

t- 1 
K

t- 1 
E c .  ar c t an [ V ( q- �) ]

t 
. i 1 - 1  

( 3 6 �  

by g r id sea r c h  ove r  d i f fe r ing values o f  V and � g av e  the fo l lowi ng 

best equat io n :  

_
1
_
t
_ = 

1 . 1 6+ 0 . 1 28 D 1 -0 . 2 6 +
�4 

K
t_ 1 

( 9 . 4 ) ( 5 . 1 )  ( 0 . 0 2 )  K
t_ 1 O 

c . arc tan [ 1 0 ( q- 1 • 1 )  ] 
t 

. 1 - 1  
( 3 7 )  

Le . = 1 0 . 29 6  
( 1 0 . 2 ) 

rM = 1 . 6 7  
- 2  
R = 0 . 9 5 6  

Es t imat io n  pe r iod : 1 9 6 7Q 2- 1 9 76Q 4 .  

LB ( 1 0 ) = 2 2 . 2 x; ( 8 )  = 1 9 7 . 4  

Al t houg h  t he equat ion fi t s  t he est ima t ion pe r iod very we l l ,  wi th 

no ev id ence o f  f ir s t-order a ut ocor r e l a t io n ,  the Lj ung- Box stat i s t ic 

i nd icates that h igher o rd er ser ial co r r el ation may be a pr obl em . [ 2 ]  

The mos t no table ob j ec tion to t he equat io n  is t ha t  i t  i s  v e r y  un s table , 

[ 1 )  A po s s ib l e  co un t er - ar g ument  m ig h t  be th at t he r e  are mea s ur ement 
pr obl ems for q even at the mic ro l ev e l , and g iv en the po tent i a l  
vola t i l i ty o f  t h e  se r ie s  fi rms m a y  on l y  c h ang e the i r  investment 
pl ans for values of q s ig n i f ic an t l y  d i f fe r en t  from the 
equ i l ibr i um val ue . 

[ 2 ]  The 5 %  c r i t ic al val ue o f  t he appropr iate x
2

( 1 0 ) s ta t i s t ic i s  
1 8 . 3 , wi th t h e  1 %  c r i t ical  v a l ue 2 3 . 2 .  
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br ea k i ng down compl etely out s id e  the est ima t ion per iod , wi th severe 

under pr ed ic t i on o f  i nv estmen t in  1 97 7  and 1 97 8 .  Th is i s  also shown 

by the in stab il i ty o f  the coef f ic ients when the equat io n is r e- est imated 

up to the end o f  1 9 78  y i e ld ing : 

LC . = 1 
p = 

0 . 8 0 +0 . 1 1 4 D 1 + 5 2 . 5  
1 

+� 4
c

i 
ar c t an [ 1 0 ( q- 1 . 1 ) ]

t- i ( 2 . 3 ) ( 5 . 5 ) ( 1 . 1 ) K
t_ 1 O 

0 .  1 5 3 � = 0 . 8 4  
- 2  
R = 0 . 9 1 9 

-2 
R = 0 . 9 4 5  

( 2 . 4 )  
u u c 

0 . 58 LB ( 9 )  1 3 .  4 
( 4 .  1 )  

c 

Es t imat io n pe r iod :  1 9 6 7Q 2- 1 9 7 8Q 4 .  

( 3 8 )  

The impo r ta nc e  o f  q i s  thus cons id erably d im i n i s hed when the whole o f  

t he est ima t ion per iod is  con s id e r ed ,  and f i r st order a ut ocor r e l a t ion 

is ind uc ed . Al thoug h  the in stab il i ty o f  the equat io n may be d ue in 

par t to the r a ther ad hoc na tur e o f  the spec i f ic a t i on ,  o ther  s impl er 

fo rms of val ua t ion r at io mod el s d id not prove to be pa r t icul ar l y  

s tab le out s id e  the est ima t ion pe r iod ( see Sec t i on 4 ) . 

5 9  Given the fun c t ional fo rm , the es t imate o f � c an be con s id e r ed 

a s  t he equ i l ibr i um val ue of the val uat io n  r a t io ,  wh ich r athe r  

sur pr is ing ly come s out a t  1 . 1 .  Al thoug h  t he theo r e t ical equ i l ibr i um  

val ue i s  un i ty ,  t h e  pr obl ems o f  measur emen t  out l in ed  i n  the ma in tex t 

l ed to a pr ior ex pect a t io n that the equ il ibr i um  val ue fo r av e r ag e  

r a ther than ma rg i na l  q wo uld b e  less than 1 .  

6 0  Th e r e sul ts o f  e st ima t ing the ar c t an f un c t i on al fo rm a r e  

t h us somewha t d i sappo int ing , e spec ially g iven the theo r e t ical 

a t t r ac t iveness  o f  the shape o f  the impl i ed r e spo nse func t ion . 

Fur ther r esearch on a l te r n a t iv e  non- l in ea r  spec i f ic a t ions is , 

however , d e s i r abl e .  

5 0  



Append ix 2 

Data 

6 1  A maj or problem in est ima t ing equa t ions l in k ing f i n ancial  var iables 

s uch a s  pr o f i ts a nd  d iv id ends to ' r eal ' var iab les suc h a s  the vol ume 

o f  output or inves tment in the Un ited K i ngdom , stems from the d i f fe r en t  

cove r ag e  of  t he ind ust r ial and f inanc ial sec to r s  of  t h e  na t ional 

ac coun t s .  Data o n  the vol ume o f  inve stment expend i t ur es ar e av a il ab l e  

fo r the manufac t ur ing and d istr ib ut ion and ser v ices sec tor s ,  wh i l s t  

d at a  fo r t h e  valua t ion r a t io and othe r  mea sur es o f  cor por ate f i nanc ial 

per fo rmance are only r ead i ly av a il able fo r ind u s tr ial and commer c ial 

compan ies ( ICCs ) . [ 1 ]  Th is pr oblem o f  i ncon s i stent d a ta has been 

t ac kl ed in sev e r a l  d i f fe r en t  ways . Ande r son ( 1 9 7 7 , 1 9 8 1 a ,  b ,  c and 

d )  i n  h is se r ies o f  paper s ,  a t tempted to mod el tot al ly in the nom inal 

expend i t ur e  fr amewo r k , a r g u i ng that f ir ms ' i nve s tment and other 

s pe nd ing dec i s ions are con s t r a ined by c as h  budget s ra ther tha n  by 

volume cons id era t ions .  Consequen tly , Ande r son has der ived an equat io n 

fo r nom inal inve s tment spend ing by ind ustr ial and comme r c ial compan i e s , 

us ing a pr ox y fo r the outpu t  o f  the sec to r . Rowl att ( 1 9 7 8 ) , on  the 

o ther hand , in it i a l ly a t tempted to b u i ld pr ox i es fo r f in anc ial 

v ar iables appr opr iate for t he man ufac tur ing sec to r , b u t  whe n th is  

pr oved un s uc ces s f ul dec id ed to use ICCs ' f inanc ial  var iables tog ether 

wi th ' r eal ' var i ab l es fo r manufac tur ing . Oul ton ( 19 8 1 ) e s t imates an 

equ a t io n  fo r r e al i nvestmen t by ICCs , d e fl a t ing nom inal inv e stment by 

t he pr ice d e fl a tor for pr ivate no n- r esiden t i al f ix ed inves tmen t .  In 

the na t ional accoun ts t he data fo r ICCs ' nom i na l  inves tment ar e 

calcul a ted fr om an al loc a t ion of  total i nd us t r ial inv estment in to the 

sector s iden t i f ied in the f in anc ial accounts , whe r e a s  i nv estment by 

t he manufac tur ing and d i str ibut ion sec to r is  based d i r ec tly on sampl e 

sur veys wh ich a r e  po tent ial ly mor e  r el iab l e .  I n  t h i s  pape r , the 

dependent var iab l e  is t a ke n  a s  r e al inv estmen t in manufac tur ing , 

d is tr ib u t ion and non- f in anc ial ser v i ces ( exclud i ng inv es tmen t in i ro n  

a nd  ste el [ 2 ] ) .  Th e ser ies fo r the capi tal stock and fo r ou tput ar e 

[ 1 ]  I nd u s tr ial  and comme r c i al compan i e s  are  l ar ge ly , b u t  no t ent i r e l y ,  
pr iv ate pro f i t- ma ki ng enter pr i se s .  

[ 2 ]  Th is i s  exc l ud ed  bec ause o f  the e f fects o f  steel na t ional isa t ion 
i n  1 9 6 7 , wh ich too k s teel out o f  pr ivate ICCs wh i l s t  l eav ing it  
in t he man ufac t ur ing sec to r  in the nat ional accoun ts . 
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d er iv ed to be as cons i s te n t  as poss ib le wi th both investment and the 

v a l ua t ion r a t io ,  b u t  the r e  ar e st il l some d i f fe r ences o f  cov e r ag e . 

6 2  Quar te r l y  e st ima te s o f  r ates o f  re tur n and the cos t of 

c api tal are calcul a ted in the Ba nk us ing se asona l ly-adj us ted data , 

l ead i ng to an ad j us t ed ser ies fo r the valua t ion r a t io .  Fo r cons i stency 

the r ema in ing var iables used in the r eg r ess ions ar e also se asonal ly 

adj ust ed , a l thoug h  i t  i s  r ecog nised tha t  d i f fe r en t  se asonal fi l te r s  

may l ead to dyn am ic m i s spec i f ic a t ion i n  the r eg ress ion r esul t s  

[ Wa 1 1  i s  ( 1 9 7 4 )  ] • 

6 3  Th e or ig inal cal cul at io n of the val uat ion r a t io for UK ICCs wa s 

d e sc r ibed i n  F l emmi ng et  a l .  ( 1 9 76a)  • The meas ur e used in 

th i s  pape r is based on t he or ig inal appr oac h but has been mod i f ied 

i n  t he l ig h t  of c r i t ic i sms by Oul ton ( 1 9 8 1 )  and Wi l l i am s  ( 1 98 0 ) . 

6 4  The val ua t io n  r a t io , q ,  i s  d e f in ed  as the r a t io of the po s t-

tax r e al r at e  o f  r et ur n ,  r ,  to the po s t- tax r e al cos t of c ap i tal , c :  

q = r 
c 

I n  tur n ,  the r e al r a t e  o f  r e t ur n  i s  calcul a ted as the r at io o f  

po s t- t ax real pr o f i ts ( g ro ss t r ad i ng pr ofi ts pl us r en t  a f t e r  

ad j ustmen ts for s tock appr ec i a t ion , r e pl acement co st depr ec i a t ion , 

and th e e f fe c t s  of t he cor po r ate tax system) to the repl acemen t  cost 

c a pi tal stoc k , i tsel f ad j us ted by the pr ese n t  v al ue o f  tax al lowa nce s 

to g ive a measur e o f  t he cos t to the company sec to r  o f  r epl ac i ng the 

ex tant capi tal stock . Th e n um e r ator c an al ter nat ively be con s ider ed 

a s  t he l evel of pr o fi ts r ema in ing fo r ex pan s ion o f  the b us iness or 

d i s t r i but io n to the sha r e ho lde r s  and c r ed i tor s ,  a f t e r  the comm i tments 

of tax and pr ov id ing fo r in fl a t i on have been mad e [ see Flemm i ng e t  al . 

( 1 9 7 6b) ] .  Th e po s t- t ax r e al cos t of c ap i tal , o n  the other hand , i s  

c alcula ted as t he r at io o f  the same po s t- tax real pr o f i ts to the 

ma r ke t  val ua t ion o f  the ICCs ' sec to r . ( 1 ]  Th e cos t of capi t al can be 

( 1 ]  I d eal ly the co st of c ap i tal should be based on expec ted r at he r  
th an t he c ur r en t  level o f  po st- t ax r e al pr o f i ts , a s  the ma r ke t  
d iscoun t s  f u t u r e  r at he r  th an p r e sent ear n i ng s  i n  asse s s i ng the 
ma r ke t  val ue o f  c la ims on the co r po r a te sec to r . Expec ted 
ear n i ng s  a r e  not obser vabl e and ther efo re the a ss umpt ion is mad e  
t ha t  they c an be ade qua tely prox i ed by t h e  pr ese n t  lev e l  of 
ear n i ng s ,  al tho ug h  t h i s may be a sour ce o f  cons id er ab l e  er ror in 
t he calcul a t io n .  
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thoug h t  o f  as a r ate o f  r e t ur n  to a un it o f  finance - the mar ke t  

d emand i ng a t  least the ex i s t i ng  r ate fo r pr ov id ing ex t r a  c ap i tal . 

Deno t i ng ITT as po s t- t ax r e al pr o f i ts , KT a s  the po s t- tax r e pl acement 

cost of t he c ap i tal s tock and V as the mar ket val ua t ion of the 

company sec to r , then : 

TIT 
r = KT c = 

TIT 
V 

from wh i ch i t  i s  cl ear tha t :  

t ha t  is , the valua t ion r a t io can be measur ed a s  th e r a t io o f  the 

mar ke t  valua t ion of compan ies , impl ic i tly a val ua t ion o f  the i r  

a s se t s ,  to t he  r epl ac ement cost o f  tho se asse t s . 

6 5  Th e po s t- tax r e pl acemen t cost o f  the capi tal stock is  c al cul a ted 

by : 

wh e r e : 

KT ( l-A)  KF R + ( 1-d) BVS 

KF R  = ICCs ' net f ix ed c ap i ta l  stoc k at r epl ac ement co st 

( sour ce : N a t ional I ncome and Expend i t ur e ,  pub l ished by 

the Ce ntr al St a t i st ic al Of fice , t he ' Bl ue Book ' ) .  

BVS = ICCs ' book v al ue of s tocks ( so ur c e :  t he ' Bl ue Book ' ) .  

A = the pr e se n t  v al ue o f  t ax  al lowance s  pe r  un i t  o f  fixed 

i nvestment [ calcul a ted s im i l ar ly to  Me l l iss and 

Richard son ( 19 76 ) ] .  No adj u s tmen ts are  mad e fo r 

d i f fe r e n t i a l  sub s id ie s betwe en i nvest ing in old and new 

c ap i tal as Oul ton ( 1 9 8 1 ) h a s  s ug ge sted . ea pi tal 

e quipment , wi th the except ion of vehicles , is g ener al ly 

h ig hl y  spec i f ic to t he use fo r wh ich i t  wa s pur cha sed , 

and in mos t case s  the dec is io n  as to whether to add to 

t he c ap i tal s to c k  is  s impl y a dec is io n about whe t he r or 

no t to pur cha se � e qu i pmen t .  Ther e i s  g ener a l l y  no 

ad equa t e  al ter na t ive of pur cha s i ng old c ap i ta l . 
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d the pr e se n t  val ue of  tax al lowa nces pe r  un i t  of  add i t ion 

to stocks ( taken as the cor po r at ion tax r a te after the 

i n t roduc t ion o f  the stock r e l i e f  scheme in 1 97 4 ,  ze r o  

be fo r e) • 

Th e cap i tal stock f i g ur es the r e fo r e  do no t inc lud e  l and or o ther  

fo rms o f  c ap i tal [ see Ch ir i n ko ( 1 98 0 ) ] beca use o f  t he absenc e  of  

d a t a , no r do they includ e  any pr ov i s ion fo r l e a si ng wh ic h is  cat eg or i sed 

by own e r  ( g eneral ly f i nanc i a l  compa n ie s )  r a t he r  than by us er in the 

n a t i onal accoun t s . Th i s  t r e atment of  l e a s i ng  i s  cons i stent wi th the 

me asur e o f  the f in an c i al val uat ion , wh ic h i s  a meas ur e of  the mar ket 

v a l ua t ion of  the phys ical asse t s  owned by the company sec to r . 

Al thoug h the ex i st ence o f  pr od uc t ive l e a sed capi tal wi l l  enhance the 

pr o f i ta b i l i t y  o f  the cor po r at e  sec to r , no ex t r a  f inance i s  r equ i r ed 

to und e r t ake leas ing , and th e r e fo re the dec i s ion to l ea se may be 

con s id e r ed as s im i l ar to the dec i s ion to h i r e  ex t r a  l abour . ( Pr o f i t s  

a r e  s tr uc k  a f t e r  leas ing char g e s  as  we l l  as  l abo ur cost s . )  Chang es 

i n  the a t tr ac t iv en e s s  of  l eas i ng v i s- a- v i s pur chase wi l l  a ffec t the 

cost of c ap i tal in a s im i l ar way to a c hang e in the pr ice o f  l abour 

r e l at ive to the cost of pur cha s i ng new c a pi tal . 

6 6  The f i nanc i al valua t ion of ICCs i s  calcul ated by summing the 

ma r ke t  value s  of  the var io us compo ne nts of  d eb t  and equ i t y  f i nanc e .  

These ar e measur ed by d iv id i ng the r el evant  flows o f  inte r e s t  and 

d iv id end payments by the yi eld on the r espec tive a s se t s  as g iven by 

t he a ppr opr i a t e  in te r e st r at e  or F i nanc i a l  T ime s sh a r e  index . As the 

d enom i na to r  in the c al cul at io n  of t he val uat ion r a t io re l a te s  only to 

dome s t ic phys ical assets , fo r cons i s t ency mo net a r y  a s se t s  are net ted 

out of the f in anc i al val uat io n ,  and the mar ke t val ue of equ i ty i s  

ad j us ted by the r a t i o of  domest ic ear n i ng s  t o  tot al ear n i ng s  to 

ex clud e  the val ue o f  a ss e t s  he ld over se a s . [ 1 ] Th us the f in anc i al 

valua t ion is c al cu l a ted by : 

V = MVO S .  PIUK + MVDL + MVPS + BADN - LQAN 

[ 1 ]  Th i s  c al cul a t ion d i f fe r s  i n  t wo  maj or r espec ts from that in 

5 4  

Fl emm i ng e t  a l . ( l9 7 6 a ) . Fi r stly , t he a s s umpt ion i s  made , fol low i ng 
Wi l l i am s  ( 1 9 80 ) , th at onl y equ i ty f i nanc e s  Un i t ed  K i ngdom and 
ove r se a s  ass e t s ,  a nd tha t the other sou r c e s  o f  f i nance ar e us ed 
so l el y  fo r UK a sse t s . Th e second chang e  i s  tha t the domes t ic 
ove r se a s  e a r n ing s r a t io is c al cul ated ne t o f  t ax ,  fo l lowing the 
c r i t i c i sm of Oul ton { 1 9 8 1 ) .  



where : 

MVOS = mar ket val ue o f  ord ina r y  shar es ( incl ud i ng equ i t ies 

held by the ov e r seas sec to r ) : 

PIUK = propo r t ion o f  ICCs ' income ar i s ing in the Un ited 

K i ng dom : [ 1 ]  

MVPS = mar ket  value o f  pr e fe r ence sha r e s :  

MVDL = ma r ke t  value o f  deben tur e  and loan stoc k :  

BADN = stock o f  bank ad vances ( de f in i t ional ly thi s i s  e qual 

to the mar ke t  v al ue ) [ sour ce : F inanc ial  S tat i st ics 

pub l ished by HM St a t ioner y Of fice] : and 

LQAN = s toc k  o f  l iquid assets ( so ur c e : F inanc ial  S tat ist ics) . 

Th e mar ke t  val ue s are  c alcul a ted accor d i ng to the fol lowing fo rmul ae : [ 2 ]  

MVDL 
DLI I *4  

= 
RYDL 

MVOS 
DPOS *4  

= --

DYOS 

MVPS 
PRPI  *4 

= --
DYPS 

whe r e :  

DLI I = payme nt s o f  d ebent ur e a nd  loan in te r e st ( un pub l i shed) : 

RYDL = r ed empt io n  yi eld on 20-y e ar d eb en t ur es ( so ur ce :  

F inanc i a l  S t a t i st ics) : 

DPOS = d iv id end paymen t s  on ord ina r y  sh ar es ( ad j ust ed fo r 

advanc e cor po r at ion tax and d iv ide nd s  r em i t ted ab road ) 

( sour ce : F i nanc ial  S t a t i s t ics) : 

[ 1 ]  Ca lcula ted as the r at io o f  dome s t ic income ( ta ke n  as g ross 
tr ad ing pr o f i ts pl us r en t  and non- t r ad ing incane less capi tal 
con s umpt io n  at h is to r ic cos t ,  interest  and t ax )  to domest ic 
i ncome pl us income fr om abroad . The d ef in i t ion of domestic  
income has been r ev i sed to be con s i s tent w i t h  the measur eme nt o f  
i ncome fr om abroad . Capi tal con s umpt io n  at h i s to r ic cos t i s  
unp ub l ished , b ut the r ema in ing item s  a r e  pub l i s hed i n  t he ICCs ' 
appropr iat io n  ac coun t in Economic Tr ends , pub l ished by 
HM St at ioner y Of fic e .  

[ 2 ] Mul t ipl ic a t ion by four an nual ises the qua r te r l y  d iv idend and 
inter e s t  flows . 
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DYOS = d iv idend y i eld on o rd ina r y  sh ar es , pr ox ied by the 

FT Ac tuar ies ind u s tr ial  500 s h ar es i nd ex 

( sour ce : F inanc i al  S ta t i s t ics) ; 

PRP I = pr efer ence sha r e  paymen t s  ( un pub l i shed ) ; and 

DYPS d iv id end y i e ld on pr e fe r ence s tocks ( so ur c e :  F i nanc ial 

S ta t i s t ic s ) . 

I nvestmen t 

6 7  Inv e s tme n t  ( I ) 

whe r e :  

1MAN 
inv e stmen t in man ufac t ur ing ind us t r y  - 19 75  pr ice s ;  

1 DS 
= inves tment i n  d i str ib ut ion and se r v ice i nd us t r ies 

( inc l ud ing sh i pp ing ) - 1 9 7 5  pr ic e s ;  

1 r s 
= inv e s tment i n  i ron and steel - 19 7 5  pr ic es ; a nd 

1F I N  
= inv e stmen t by fi nance ind ustr ies - 1 9 7 5  pr ic e s .  

Th is  measur e o f  i nv estment wa s cons id e r ed to b e  a r e a sonab l e  proxy 

fo r the vol ume of inve s tment by ind ustr ial  and comme r c i al compan ies . 

Al l of  the d at a  we r e  t a ke n  f r om T r ade and I nd u s t r y  [ mor e r ecently 

B r i t i sh B u s iness]  pub l i shed by the De par tmen t  o f  Tr ad e and Ind us tr y ,  

w i t h  ear l y  f ig ur es sup pl ied by the Depar tmen t o f  Ind ustr y .  

Cap i t a l  s tock 

68 The fo l lowi ng compo nen ts of t he total g ro s s  c ap i t al stock 

at 1 9 7 5  r epl acemen t co s t  we r e  ta ke n to d er ive a pr oxy fo r ind ustr ial 

and comme r c ia l compa n i e s : 

Ma nufac t ur ing ( less I r on and S t ee l )  pl us Co nst r uc t ion plus Ro ad 

Pa sseng e r  Tr an spo r t  p l u s  Road Ha ulag e  and Sto r ag e  plus Sh i pping 

pl us Di str ib ut ive Tr ad es and Ot he r Se rv ice Industr ies . 

An n ual d a t a  fo r end- ye ar s we r e  taken f r om the ' Bl ue Book ' , and have 

b ee n  inter po l at ed  to g iv e  a qua r te r l y  pat h .  

O u t put 

6 9 Ou tput ( 0 )  
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whe r e : 

O
MAN 

= output Q f  manu fac tur ing ind u s t r y ;  

o
15 output o f  i r on and steel ; 

OC = output o f  cons tr uc t ion ind ust r y ;  

OTAC 
= output o f  tr anspo r t  and commun icat ion ; and 

o
0T 

output o f  d i str ib ut ive tr ades . 

Al l  the output se r ie s  ar e index number s ( 19 75 =100) and the we ights 

a1 • • •  a 5 are the r espective 1975 output we ights ( a
2 is ta ken 

as neg at ive) • The output data we re taken from Economic T r ends 

w i t h  ear l y  f ig ur es suppl ied by the Cen t r al Stat i s t ical Of f ic e .  

User cost o f  capital 

70 The use r  co st o f  capital r equ i r ed  for the neoclassical model 

has bee n  der ived fr om the fo rmul a  used by King ( 19 7 4 ) , N i c ke l l  ( 19 78 )  

and Be an ( 1 98 1 ) : 

whe r e : 

R 

p 
UC = 

k ( l-A) R 
1- t 

= 6 + R* ( l- t )  - y IT = po st- t ax r eal in te r e st r ate ; 
k 

R* = the nom inal r ate o f  inte r est , t a ken to be the r a te on 

f i v e- ye a r  Br i t i sh gover nment s tock ( source : F inanc ial 

S t a t i s t ics) 1 

t = cor po r at ion tax r ate ; 

6 = depr ec i at ion r ate , taken to be 7% p e r  annum ; 

P
k = pr ice o f  capi tal g ood s , t aken to be the pr ice deflator 

fo r investment in manufac tur ing , d istr ibut ion and 

se r v ices ; [ 1 ) and 
A 

IT
k 

= expected r ate o f  i n f l at ion in the pr ice o f  capi tal 

good s .  The measur ement o f  pr ice ex pectations i s  v e r y  

d i f ficul t - in t h i s  st udy expec tat ion s have been 

approx imated by the ac tua l  c ur r e n t  i n f l at io n  r a te in 

the capi tal g ood s  pr ice d e f l ato r . 
--------------- ·-· . -

[ 1 )  Id ea l ly t h i s  sho uld exc l ud e  f i nance , but the data we r e  no t r e ad il y  
ava i l abl e .  
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Th e pr ice o f  out put , P ,  is  a l so r equ i r ed in the neoc l a s s ic al model ; 

thi s wa s prox i ed by the to tal f i n al expend i tur e ,  TF E ,  d e fl a tor 

( sour ce : Econom ic T r end s) . 

7 1  Fo r the neoc l as s i cal  model to r ema in val id the po st- tax 

real  i nter e s t  r a te must r ema in po s i tive . Howeve r , ov e r  the est imat io n 

pe r iod , v e r y  h ig h  lev e l s  of i nfl at io n  ( pr e sum ably coupl ed wi t h  high 

i n fl at io na r y  expe c ta t ion s) hav e  b ee n  assoc ia ted wi th low nom inal 

in te r e st r at e s  c a u s i ng pr ob lems fo r the model . Th i s  d i f f i c ul ty has 

been g lo ssed ove r  by some autho r s  who have used a nom inal inte r e st 

r at e ,  e .g . Fe ld s te in and Fl emmi ng ( 1 9 7 1 ) . [ 1 ) N i c ke l l  ( 19 7 8 )  [ 2 )  argue s  

t hat the i nfl at io nar y expec ta t ion s te rm may hav e a lowe r we ig ht in 

the use r co st of capi tal than impl ied by the theo r e t ical fo rmul ae and 

fo l lowi ng thi s ar g ument a l te r n at iv e  equ a t io n s  hav e been e s t im ated 

w i t h t he we ig ht on the infl at io na r y  expec t a t ions te rm var y i ng from 0 

to 0 . 5  ( se e  par ag r aph 3 8 ) . 

72 Many o t he r  var iabl es we r e  us ed in the st ud y ,  pa r ti c ul ar ly as 

po te n t i al d eterm inants o f  the val ua t ion r a t io :  

NULC 

RNLI 

MULC 

norma l ised r el at ive un i t  l abour cos t s  in manufac t ur ing , 

def i ned a s  the r at io o f  UK un i t  l abour cos t s  ( normal i sed 

fo r the l evel of the outpu t  cyc le) to a we ig h ted ave r ag e  

o f  compe t i to r s ' norma l i sed labour cos t s .  A r i se i n  the 

i nd ex is th us equal to a deter io r a t ion in compe t i t iv eness 

( sour ce : In te r n at ional Mo ne t a r y  Fund) . 

r e al net l iquid a s se t s ,  d ef ined a s  the d i f fe r ence be twe en 

ind ust r i al and comme r c i al compan ies ' s tock o f  l iquid asse t s ,  

LQA N ,  l e s s  t he ir s tock o f  bank bo r r owi ng , BADN , d efl at ed  

by the f i nal expe nd i t ur e pr ice defl ato r ( so ur ce :  F i n anc i a l  

S t at i s t ics)  • 

no rma l i sed un it  l abour cos t s  i n  man ufac tur i ng ind u s t r y  in the 

Un i t ed  K i ng dom ( so ur ce :  In ter nat ional Mo ne t a r y  Fund) . 

( 1 )  A l t houg h  they ac kn owl edg ed tha t  a r ea l  r a te is  theo r e t ic a l ly mor e 
a pp r opr i at e . 

[ 2 )  P ag e  2 6 5 . 
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RC SH ICCs ' r eal cash flow , d e f i ned as und i st r ib uted income , l ess 

s toc k appr ec i at io n ,  plus net capi tal tr ansfe r s ,  defla ted 

by the f i nal expe nd i t ur e  pr ice defl ator ( sour c e : F i nanc ial 

S t at i s t ic s )  • 

RPD I real pe r so nal d i spo sab le income ( sour ce :  Econom ic T r ends) . 

KM£ 3 the stock of ste r l ing M
3 

( sour ce : Bank of Eng land Quar t e r ly 

B u l let in)  • 

cu = an index of c apac i ty u t i l i sat ion . Th is wa s der iv ed by 

reg r essi ng smoo thed output , o ,  [ 1 ]  on the capi tal stock , K ,  

fr om 1 9 6 3Ql to 1 9 7 3 Q 4 ,  and the n  ad j us t ing the f i t ted l i ne to 

g iv e  lOO% c apac ity ut i l isat ion in the pe r iod whe r e  act ual  

output is above the f i t ted l i ne by the max im um amoun t ,  in t h i s  

c a se 1 97 3Q 2 .  The value s  fo r la ter ye ar s are  der ived by 

ex t r a po l at ing the ad j u s ted f i t ted l ine , g iven the pub l i shed 

f ig ur es for the cap i tal s tock . Th i s v ar iable wa s a l so t r ied 

in some of t he investmen t equat ions as a possible  in teg r al 

co r r ec t ion mec han i sm [ Be an ( 1 9 8 1 ) ]  but wa s not s uc cess ful . 

D 1  = A d ummy v ar iable th at has been inc l ud ed in some o f  the 

r eg r es s ions to capt ur e the un usua l  movemen ts in investment at 

the end of 19 68 assoc ia ted wi th t he abo l i t ion of the tempo r a r y 

h ig he r  r ate o f  inv e stmen t g r ant s .  Th is i s  tho ug ht to hav e 

broug h t  some inve stment for wa r d  to qua l i f y  fo r the highe r  r a te 

o f  g r an t .  The dummy t a ke s  the value 1 in  19 6 8Q 4  and - 1  in 

19 69Ql . Fb r  fur the r  d i sc ussion ,  see the 19 79 ' B l ue Boo k ' ,  

pag e 1 3 2 ,  and Sumner ( 19 7 9 ) . 

[ 1 ]  Smoot hed by ta k i ng a n in e teen- quar te r mov ing ave r ag e .  
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