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B

'1eables in the system, includlng the capltal stock conform

thhe two most w1de1y accepted theorles of the o

ltheorles., Boththese theorles are based on: the concept

Dynamlc Equlllbrlum Unfortunately, th1s 1s very

:flStlc assumptlon of capltalmmalleablllty., There is-a
5131gn1flcant dlfference between the real world and any .w‘

'itheorles restrlcted to an equ111br1um capltal stock

AN

The concept of 'Keynezzgf Equlllbrlum 1sriess
um

restr1ct1ve than dynamlc equ111 ri in that 1t requ1res

"only that the" product marhpt be in equlllbrlum Since.

'v:brlum and in view of the(problems noted abovg concernlng
che assumptlon of capltal malleablllty, ra theory based
‘on Keyne81an equ111br1um 1ncludes and. goes beyond a theory

h4based on dynamlc equ111br1um Its less restrlctlve bas1s.

'-1mp11es that 1t is potentlally superlor.» The ma]or ob]ec~

tive of this thes1s 1s to develop a theory of the rate of

proflt based oh the concept of Keynes1an equ111br1um

(iii)

[ S

'rate of proflt are the Neo C1a551cal and the Neo Keyne51anr**"

prestrlctlve;i Dynamlc equlllbrlum requ1res that all Varl—“f

to thelr equ111br1um values.- It employs the hlghly unreal~

vvdynamlc equlh&brlum is a. spec1al case of Keynes1an equ111—7.x.»




".derlved under the assumptlon that the cagﬁtal stock 1s"' -

;t”"”; A'?Rété,bfﬂprafitVschéaulé' 1s derlved undera"

';the condltlon of Keyne51an'equ111br1um Thls sohedulef:if
fls a rel t1 nshlp between the rate of prOflt and the hﬂf»:;ff:

‘t[level of aggregateilnvestm nt The schedule 1s flrSt yf‘,‘JJ‘4[1:ﬂf‘J

;jflxed and 1ts slope is shown to be non- negatlveJ{or var—é*
e o , 'v‘B‘.

f.lous spec1f1c§%10ns of the labour market. Slnce the loca—' o sl

dilon 0f the marglnal efflC1enCY Of Capltal Schedule 1S ;;M?vflr%

. A

'; determlned by the rate of proflt sChedule, changes 1n the f}f}

‘,level of 1nvestment w1ll Shlft the marglnal eff1c1ency of"

”,fcapltal schedule In consequence, the analy51s of the

':

determlnatlon of aggregate 1nvestment is rather more com—’

‘plex than is usually suggested ThlS ralses doubts about .

I3 -~
W

the conclu51ons derlved from the HleSlan IS LM analy51s
(whlch assumes . that the marglnal eff1c1ency of cap&NglA
schedule,ls flxed).and so an.alternatlve ana1y51s to 1nclude
‘the monetary market 1s developed . This suggests an 1nstae‘ '
blllty 1n capltallst economles#and ‘the p0551b111ty of the |
ex1stence of unemployment ?traps where.market‘foroes

serve to increase the’level of'unemployment; It is‘arguedj
'that"the nature of theSe'conclusionsiisfmoreAin.keeping ,f*t b ;!ﬁ
w1th those that KeYnes drew in the tGeneraigTheory"thanu o |

are the conclusmons of IS-LM. analy51s.



The assumptlon of a&fixed oapltal stock Ais re—*ftf;”

l;f‘moved and two methods for analy21ng the effects of capltal

.,”accumulatlon are deve o ed vThe 1mmed1ate 1mpact of thejg,

f'aaddlthn to the capltal stock of new 1nvestment goods 1s

e . '

“flncorporated 1nto the raté of proflt schedule and the

'“resultlng '1ntermed1ate run schedule 1s shownito retaln

';{the non~negdt1ve slope.j,Then the 1mpact of a completecsttif

-

7change in the capltal stock over a long perlod of" tlme 1s

“71ncluded through the analysls of long run exponentlaljtj

;paths of capltal accumulatlon. The 'long run schedule
~;also has a nong negatlve slope.‘ However, the slope of

the long run schedule is less steep than that of the 1nter—-‘

»

Wmedlate run %chedule and the latter has a’ }ésser slepe | 9””“.v9’

}

”than the short: run Schedule. Furthermore, the’three
1schedules are related in a hlerarchlcal fashlon, ‘the long
hrun schedule determlnlng'the p051t10n of the 1ntermed1ateﬂ;
drun schedule and the 1ntermed1ate run schedule determlnlng»
{theyggsltlon of thekshort run schedule. . | |

N oo . .
‘A number of conclu31ons are drawn whlch dlffer

”‘.s1gn1f1cantly from Ehbse derlved from the perspectlve of

LA SR

,dynamlc equlllbrlum The most 1mportant and general resultu o

*:1s the demonstratlon of a non negatlve relatlon between‘h
the rate of proflt and the level of aggregate demand.-“

_Whllst the 1ntroductlon of the Lnstallatlon of capltal

o



Q: whlch lead to thlS nOn negatlve relatlonshlp, 5@ 1s Shown ffV‘*j

T R

T aggregate measure of the capltal/labour ratlo can be

thlS SChedule negatlve. Under exactly the same condltlonS' N

that the relatlonshlp between the rate of proflt and anﬁ

”gelther p051t1ve ‘or- negatlve.w Hence the former relatlon-l

»;shlp may be con31dered analytlcally more rellable than the:“'L

: fanaly31s. The schedule provldes an explanatlon for the

.
often postulated negatlve nature of the latter. The nature

3? the rate of proflt schedule 1mp11es that market forces

1w1ll cause 1nstab111ty 1n capltallst economles Thls'"”

A

‘1nfluence of capltal accumulatlon are 1ncluded 1nto the

gexlstence of Keynes unemployment traps and of the buslness

cycle. ‘ R e
. . o - TR
, "/;'
oo
! ,
e ‘-\,‘ .
‘ s
R Y
' re - (vi)

-,

1nstab111ty 1s not ellmlnated when mOnetary factors and the .
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- Fa < . CHAPTER I 7," c . . ’ N B - . R P T .

e INTRODUCTION

"liszone'of the most controvers1al areas of economlc thf',‘

o af}ﬂf,ln recent years, there has been a cons1derab1e amo?ft of
‘;nlff ,ch1t1c1sm of the Veo—Class1cal Theory of the rate of proflt
‘li_f(surveyed ln Harcourt 1972) There has also been the dev-f

\elopment of an alternatlve theory, the Neo Keynes1an Theory

RS B

THowever, both theorles are serlously weakened by the1r rell—7

/ance on a dynamlc equ111br1um framework. Both these>theor1esf

!nfcan only operate 1f the strlngent condltlons requlred for .

3

©

'ﬂ‘dynamlc equ111br1um are met,

..The ‘aim of. thlS the51s 15 to go bey0nd the strrctures**“!}fﬁfﬂ

)_of dynamlc equ111br1um analys1s and to develoo a theory of -
;}/~:f1 ‘the rate of proflt in a framework whlch can allow for the ;?1fv1..ijgf%
| vex1stence of d1§2qu111br1um 1nAsome markets. The requ1rement AR
that all varlables correspond to. the1r equlllbrlum magnltudes

is extremely demandlng and also unreallstlc.‘ Dyanamlc equ1llbr1umd BT

requlres that the capltal stock be the eqULllbrlum or optimal

@

lstock._ If the nature of capltal goods #s that they are non—

'rt the capltal good need—
ed for one technlque 1nto the capltal g,od needed for a nelghbour-w?

: malleable and that 1t is costly to conv

lng technlque, then 1t follows that tlme and economlc resourceS'
are“needed to change the nature of the~capltalvstock.v Durlng

o o e

snch‘a change, the capltal stock w1ll not be the optlmal

Vstock. Furthermore, it may be the case that durlng the‘



‘change; the dlsequlllbrlum in’ the capltal market w1}£’35p111 ff'yfl”
- ;*_j»over' and affect other markets Th; 1n turn,.w1ll affect

. » N Q . o N . ) P
pthe rate of proflt, the level of 1nvestment and other aggre-'f.xjff

. w”

fmay be suff1c1ently dlsruptlve to prevent a passage to a

. hew' dyn mlc equlllbrlum

Instead of startlng w1th the assumptlon th&t all

ftmarkets are 1n equlllbrlum, the theory developed here w1ll
: L

}Qstart w1th the assumptlon that only the product market need Ll

vg'be 1n equlllbrlum Thls latter equlllbrlum requlrement 1s,
A’

o /tof course, the bas1s of Keyne51an economlcs and thus the“:,‘.
ftheory developed here w1ll have many 1mpllcat10ns for Keyne51an

7.Econom1cs Slnce dynamlc equlllbrlum is a spec1al case of

'Keyneslan equlllbrlum, i. e. the condltlon that all markets VR

fbe 1n equ111br1um lncludes the condltlon that one market be ~;~3§["
1n equlllbrlum, a Keyne51an theory of the rate ofkproflt can'
¥ e .

be analyzed in a 51tuat10n of dynamlc equlllbrlum Hence the

B

'theory developed here will have 1mpllcatlons for the "long

run,f' Furthermore because the theory 1s appllcable to both
rdynamlc equlllorlum and Keyne51an equlllbrlum,'lt an be used
. . . ) _‘7
yto shed llght on the nature of adjustment_paths between states

N

of dynamlc equlllbrlum : s r,"" n'\- ‘
' , . N - ,
Chapter II presents ‘an exp051t10n of the two most
w1dely accepted theorles of the rate of proflt, the Neo—. .

. &
Class;callTheory and the Neo Keyne51an Theory. ‘It is shown

*gate magnltudes zIndeed the 1mpact of the adjustment process R



.Q‘ - Lo . '0“-:"/ [ N « ' e ,'.* o — 3 = o - "’.b

-

%

llbrlum In Chapter III the cOncept of dynamlc equlll—

’ ES

ST Ee R

'Fjjmgfg.;ls argued to have a W1der fr;id of’appllci'

-, P B -
N .

1on,

Chapter IV develops the theory of the rate of prof1t

- .

hfrom the concept of Keyne51an equ111br1um under the assump—‘.

“37 ,"'.,

.

Vthe dgtermlnatlon of aggregate 1n\§stment and to construct

i Co LT . u

a short run macro—ecOnomlc model which 1s¥comparable to IS LM '

.- ) -

+

'fchapter IV by relaxlng the assumptlon of a flxed capltal

'-v'stock;. Chapter VI COn51ders the 1mpact of new cap1ta1 of
.‘ Q .
the rate of proflt and Chapter VII analyzes the effect on thef'
*'.rate of proflt of alterlng the entlre stock of cgpmtal |
In Chapter VIII, the major conc1u51ons of the work }~Ii.
d‘“ fiu o are‘drawn‘together, o ‘:‘ = ‘\i,"‘ "»,ji> ) .
. ' P e .
B
: ‘m )

;brlum is examlned It ;s argued’that the concept is restrlc—-

;?jthe theoretlcal conclu51ons of Chapter IV are used to exam1ne~'

| t1ve and unreallstlc. The concept of Keyne51an equ111br1um W

,.‘ . e

: tlon that the Capltal StOCk 15 exogenously flxed. In Chapter,V;.

a ot



TN - P

TICHAPTER 11

ALTERNATIVE THEORIBS OF THE RATE OF- PROFIT

The two most w1dely accepted and. used theorles of
the rate of proflt are the Neo Clas51cal Theory and the Neo-_'
TR ihKeynes1an Theory In thlS chapter, these theorles are des—"';

fcrlbed and compared

4W¥;é\fﬁfgu "hBoﬂYtheNe cfEEET@%l andﬁﬁgem yne51an tH Mr es .
have been worked out under *hefassumptlon of -a steadé}

—state frdw

» -

' theoretlcal framework.v Thls somewhat conflnlng framework 1s’” o

Ly

,cr1t1c1zed in Chapter III and replaced w1th an alternatlve
.methodology whlch leads to a r1cher theory \hﬁs theory w1ll

" be dev%loged in the remalnder of the thes1s.[;;v

The Neo Class1cal Theory of the rate of proflt is
»part of the Neo- Class1cal Theory of. general equlllbrlum fDue‘

vto 1ts general equlllbrlum framework it 1s m1slead1ng to say s
3/

that thlS or that var1able determlnes the rate‘of proflt; The

causallty in the model 1s not unldlrectlonal 'anyvsingle vari—

~able has an 1nfluence, albelt of varylng quantltatlve 81gn1f1—r R

cance, on each of the other varlables 1n the system.. Thus,.'

s

','1nstead of saylng that one vaflable determlnes another, the
. Qe

‘Neo+Cla551cal approach is to say\that a value of. one: varlable
;lS con51stent in full general equlllbrlum w1th the value of

another varlable. -

N L

In v1ew of the comments above, the best way'of'des—f

.crlblng the Neo-Class1cal Thepry of the rate of proflt is that

+

i



| each techn1gue Bf productlon lS a55001ated w1th a- partlcular -

‘rate of proflt, i. e.,that a technlque of productlon w1ll only L
flbe con51stent w1th general equlllbrlum 1f there 1s a partlcular g

pValue of the rate of pﬁbflt. ‘A'“technlque may be v1ewed asl

r.

a partlcular stream of outputs and 1nputs, e. g. avpornt'onvan‘f

| isoquant.v L

B e pry ;Ecrrf_ S o e e A i S i SeS

B e e

fi i i{' The relatlonshlp between technlques and the rate of
fproflt can be seen by considering the factor prlce curve of

each technlque._ A factor prlce curve for a technlquerplots R %pf

the maximum rate of proflt con51stent w1th each wage rate

t

‘; , “l(Consistent in the senSe that wage payments and proflt payments

,;4(;;justhabsorb the net output of the technlque ) ThlS 1s shownc”

S

‘din Fignrefl as a downward sloplng llne whlch reflects the fact
tthat'the,lower the;wage rate the/hlg?er the,rate of proflt, :

- . - A ° ! - . . . . - L . 'A'
. - R . ‘ o , S

N

e

wage SRR Y wage
. rate ’ o ' rate |

rate of proflt - o , - rate of

‘ S profit

¢ ' e . ‘
Figure 1 T . Figure 2



*;plot the factor prlce curve ass0c1ated with each technque

'on the s ame dlagram ' (Flgure 2 ~in thch three factor prlce‘

:sland y)‘ ‘The envelope of all the factor prlce curves 1s called

w the,factor,prlce.frontler,' The s1gn1f1cance of the factor

v

Now 1et.us suppose there are many technlques and

curVes are drawn,,one for each of the three technlques,_a,‘

By poss1b1e rate of proflt open to the" economy when all technlques

are cons1dered

Vow suppose that there are ‘an 1nf1n1ty of technlques.

: Prov1ded that technlques are such that there are no resw1tch1ng

'901nts (Burmelster, Sheshlnskl, and Levharl 1966 Harcourt 1972),'

Jeach technlque s factor prlce curve w111 only touch the factor y'

"Mprlce frontler at one p01nt. Thus, each p01nt on the factor

- prlce frontler is assoc1ated w1th just one technlque of produC#

the technlque of productlon and the rate of proflt whlch was

' tlon . The factor pr1ce frontler represents the relatlon between [Y'

descrlbed above as the Neo C1a551ca1 Theory of the rate of proflt.i;

For the Neo Cla551cal Theory of the ‘rate of proflt

td;hold it is necessary that the economy be on’ the factor. prlce

frontier.,'In Flgure 3 thlS requlres that 1f the economy is

7u51ng technlque a as 1ts method of productlon, then the rate of

proflt is equal to p‘ and the wage rate is equal to W,

To demonstrate that the economy w111 1n fact be on the

- Factor Price Frontler, Neo—Cla551cal wr1ters argue that the

combination of: technique a and w_ and o _ is the only ‘combination




o nlque of productlon.q

: Con51stent w1th steady state equlllbrlum, or mere sPeCIflcallysi:ff;”
S w1th capltal market equ1llbr1um.«

' wage rate and rate of proflt w1ll

For example,

a is consldered 'entrepreneurs w1l

T .:.(kl_ﬂ = m

TS T

earn at rate of return equal to pB

p051t10n to the left of the factor prlce frontler is 1nferlor,a*

to at least one p031tlon on the fa

‘can be raised byfmeving toatheifae

N

e ——

Any other comblnatlon of therf‘fffyt

1nduce a change in the tech—‘fvﬁ

'1f w and p and technlque

8 B

1 be able to 1ncrease thelr f

In fact 1n general

ctor pr1Ce frontler 1n the'

. sense that eltherathe.wage,rate Qrfthe3ratenof proflt Qr‘both

tor pricé frontier.

 wage rate ©

N
‘rate of
profit
Pa b _ o L
Pa L — —  a -.Factor Price Frontier
pO b o o N : . B
8 T
‘ t
b
| R |
R a
oo e
i 1
W, We
Figure 3.

‘fahy'f



<. "

The economy mOves to the factor prlce frontler by

the process of Substltutlng technlques of productlon. In the"

i‘example above, there was a Substltution of technlque B for tech—'ff'_

vnlque a -in order to 1ncreaSe the rate of proflt from o to p8

B
'fslnce Neo~Class1cal capltal theory depends upon the economy

belng on the factor prlce frontler, 1t depends on the pfocessvme

e e ;ot*tﬁétsubgtrtﬁtiﬁn“ofktechnlques.‘*However,'ln “the . example o

o G =

presented- above 1t was only stated that the comblnatlon of

8 and wB was superlor to technlque a,'p: ‘and wB

This does not settle the questlon that 1f the economy 1s endowed

'technlque 8.

'-iw1th technlque a, is. 1t worth actually substltutlng technlque B

‘for technlque a’ﬁ That 1s whllst the economy would be: in a betterdyif;g
tp051tlon hav1ng made the substltutlon it does not necessarliy |
ﬂ}follow that it Wlll be worth actually maklng the. substltutlon.h
To determlne whether it is worthwhlle to entrepreneurs to.ﬂ
'”substltute technlque B for technlque a,'ltwls‘necessary,to L
:analyze the rate of return for such a substltutlon. o
The return to a substltutlon of one technlque for’
f_another has only been analyzed for a- substltutlon from one
point on the factor prlce frontler to. another p01nt Whlch is.
an 1nf1n1tely small dlstance away ThlS analy51s is an approx—'
1matlon of the process of substltutlon descrlbed above. .Theh
‘4argument is based on the followlng prop051tlon., The econOmyl
starts in- a p051tlon of general equlllbrlum u51ng technlque a.’
‘ e. the rate of prgflt.ls'equal to_pa and the wage rate is’

equal to wa;..The'proposition‘is that, from‘th;s.pOSLtlon, theu

B
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4rate of return of substltutlng technlque B, whlch 1s a. technlque

w1th1n an arbltrarlly small nelghbourhood of technlque a and
"shall be called the nelghbourlng technlque, for technlque a is’

equal to the rate of proflt.tﬂat 1s assoc1ated w1th technlque B

1n general equlllbrlum, whlch is o’ If thlS pr09051tlon 1s_.n

BT

true, then, 1f the economy is u51ng technlque a and 1f the wa e
e e g A Ww S G e = = ——-——-—m—u

e T g T g

rate is- equal to W and the rate of proflt is equal to p

B B’
then entrepreneurs w1ll surely Sw1tch to technlque ‘B 51nce

a

B B
It pays to SWltCh.

P, < p and the rate of return from sw1tch1ng is equal to o

BT

T° prove theuprdposition consider two techniq§3§ia.;
;f,r”‘t “and 8. Define;h.' T B

v'Ya,Y ‘=‘Output of consumptlon good from ‘each technlque.

T K KB_#IInput of capltal needed for each technlque.:

La Lé =ﬂInput of labour needed for each technlque. ”
P Pé‘= Prlcetof capltal good used~for each,technlque.’_ﬂh
W= Wage rate.

o ."Oa Pg = Rate‘of return from.each technique.
P ‘:;Prlce of consumptlon good.

The rates of return for each technlque are deflned as;

o PY-wLY
AL ey TR

. . .v.-a [0 3

' PY - wL |
N2 o =B T8 o R P
N2 V' A T e

The,rate of'return of a:switch from technique a to .

technique 8, whichuwill'be labelled“p is;

a

aB'
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Fyom N1, N?}and N3, ,‘ﬁr

-~
|
jes]
w
o
]
o]
R

N4

SR PR, P K

‘nThuS:

N6 Lt =er = R
“Thus the rate ofvreturn from substltntlng a nelghbour—-wvd

1ng technlque is equal to the rate of proflt in general gqul;1T13

: brlum, of the nelghbourlng technlque 1tself.f:The proposition i

'vls‘proved,v | e

However, 1mp11c1t in the proof is the assumptlon that
capital goods are- malleable f That is to say 1t 1s poss1ble |

vrto convert the capltal good assoc1ated w1th one technlque of‘A 
productlon 1nto the capltal good needed for another technlque

f of-productlon for,a cost whlch ;s~equal to the dlfference in
“the costiof,the'twonteehniques In equatlon N3 the capltal cost
’of sw1tch1ng frOm technlque a to technlque B was deflned as

] PBKB - PaKa. ThlS supposes- that there are two fea51ble ways

'for'an entrepreneur to obtaln a machine of technlque.B and that



*the cost: of e1ther way 1s the same.' He could dlrectly pur-???’

_Or he could purchase K"machlnes at prlce P at arcost of

o

oo 11-

chase KB machlnes at prlce PB and thlS would cost hlm PBKB

o P-K jand then convert - these machlnes 1nto KB'machlnes at a'””

B :cost of PBKB - PdK;; The total cost of the latter way 1s
;;m‘;; ‘hzéiﬁraap K #7?7K = PBKB whlchmls equal to the total costj

,WW

,'of the former way.

R S S B R S . s S e

For an 1nd1v1dual entreoreneur fac1ng perfect mar-,

kets'for“nls secondlhandncapltal goods the cost of conver51on

'may be P K ~’P’K .51nce he can se%} h1s a technlque capltal

B8
at prlce P and use the oroceeds to buy 8 technlque capltal.l

"”*”f**?ﬁowever) “in the/aggregate different—eon51deratrons are’ releﬁ3;—f”
‘vant A general Shlft from one technlque to another would |
:‘lead to an excess supply‘of’the flrst‘technlque andhan:ekcess
'demand for the;second.t:thfact,‘what'becomesvimportantﬂih’
-the aggregate is the physical process of c6nver51on .'The*u"
v-assumptlon of capltal malleablllty 1s reallstlc 1f the actual‘
.cost of phy51cally convertlng K of,ditechnlque goods 1nto KB;’

' of B technlque goods 1s equal to P KB PéKG.‘.It.ls,extremely

B

lEven thlS example supposes that the capltal goods are costless,
to move and 1nstall. ‘ . .




property. L ﬁ‘g,;‘, ‘ : ‘vj- DR -ﬁ.

fdlfflcult to thlnk of any capltal goods whlch have thlS

' h.If capltal 1s not nalleable,,then 1t 1s‘easy to

. 'show that the prop051tlon proved above is not true. .Deflne”“f

,hhfthe capltal cost Q§4sw1tch1ng from K un;ts of.capltal”q,to'7”j,:3 ?;
:K units. of capltal 5aas}fv ‘ ' .ph - '
o - roa l_aau‘. - o . N o i
wwhere A represents the addltlonal cost of conver51on.‘*1f ' '
,,fcapltal is not malleable then A>O. Then the rate of returnn
' of substltutlng 8 for a capltal w1ll be,
N8 0a3‘=’b#'(PBKB" Py K ) e
B - (P_K., = K+ '
K (PB.KB P K A) - i e
slnce (PBKS f.PaKa) <1 b O
(PBKB -MPGKQ + Ay
N9 CPag P : v IR LT o S
Thus pa81<,ps,
Since o . <0 it is no longer the case that an .

al . ~B'

: entrepreneur w1ll necessarlly sw1tch to; the technlque B8 1f

-whllst uSlng technlque ‘a a dlsturbance 1n, say, the wage rate,‘

2It mlght be argued that a technlque is a collectlon of, capltal»'
.goods and that all techniques: include some of every capital )
'good ‘and-that all techniques can be ranked so that the M?gher
the technlque in the ranking, the more of every capital good
that technlque requires. If "capital" meets this requ1rement,
then it is malleable. This description of capital is that
used by Solow 1968 and by Burmeister 1968. In fact, this des-
crlptlon is open to precisely the same criticism as- that outf
. lined in .the text for a one capital good example.  The }dea I
that as one technique is substituted for another, no caplt -
goods are dlscarded appears very unreallstlc.
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ﬂwpushes hlm off the factor prlce frontler.] That pg~<«93,apdg;*”"
pds'vt B lmplles the poss1b111ty that p'S'< 081’ So 1f capltal

;‘ is. not malleable,‘lt mlght be in the entrepreneur s 1nterest
:to choose to stay at a pos1t10n off the factor prlce frontler

:1f he 1s already u51ng a non malleable technlque of productlon. ,‘i

'7fIn thlS case, the onerto one relatlon between tﬁﬁ;p'

T —~

SRET T

e kr.,\r a's_zt’ P

- of proflt does not hold The entrepreneur w1ll contlnue to ,1 s ‘\a ‘f

operate a- technlque at any rate of proflt whlch 1s ‘in: a range
. determlned by the degree of malleablllty,lor s1ze of the adjust—~

rment cost A.

L e

?3 Pa51nett1 (1969) has labelled the malleablllty assump- B
. ;uy/;yl ]

7;f~/“-—~t1on*as the‘un*bt‘uSlze postulate of neo class1cal caoltal

'theory.' Professor Solgw 1n hlS reply to Pa51nett1 s attack
e

‘admlts this Charge applles to hlS work (e g J"I have tac1tly
"assumed that no capltal goéds ever have to be 'dlscarded'>
-‘because they are redundght or approprlate to only one of thevt
E tWo technlques(' Solow, l970) but 1n thlS partlcular exchange'
v*makes no;attempt to.defend such anAassumptlon.V‘However,ssome';

years earlier Solow did offer @rdefense‘Which eSSentially'argued'a~l:‘»

that over time the importance of!thepmalleability'assumption
‘is'reduced

"It is also sometlmes sald that Neo-Class1cal capital

_theory must rests on such obv1ously absurd assumptlons

as’ that capital goods .are 'malleable' in the sense

that one kind of machine can be 1nstantaneously and ‘ ‘
costlessly transformed  into another kind...Extreme i o
assumptions like malleability make Neo- Cla551cal capltal :
theoryrea51er but they are not essential to it...The



,the level of 1nvestment, thls 1ncrease belnq‘sus alggﬁ f%r a.

, kernel of useful truth in the John ‘Bates Clark plc—5>
- .ture. of’ capltal as .a kind .of ‘jelly that- transforms -
- itself pver time is ‘that,  indeed, over time some-'f
‘-thlng 1ike this. does happen as capltal goods wear'
‘out and are replaced by different cap1tal goods"- I
-Solow l963, pp 26 7, my 1ta11cs. S A

The operatlon of the theory oxer t1me would go llke

~this Con51der an 1ncrease at a partlcular p01nt 1n t1me of

£l

e At S

u"long perlod of tlme., Tne 1ncrease'1n the capltal stockvresult—'

o oot |

‘ 1ng from the rlse in 1nvestment w1ll requlre more men to man

G

and thus the demand'for labour‘w1ll rlse,vralslng the'real.wage

:vrate.- The rlse in the real wage rate wlll alter the "best"

technlque. If. capltal were malleable, the entrepreneurs would

1mmed1ately sw1tch to the best technlque and, s1nce the best

‘technlque belng assoc1ated w1tn a hlgher wage rate would

have a smaller labour requ1rement, i.e. be more capltal 1nten-';‘

,'51ve, the demand fOr labour would falll;.Entrepreneurs would

swltch technlques untll a new equlllbrlum wage rate were"

establlshed

However, ‘if capltal were not malleable, then the hlgher,'

: . T
wage "best" technlque would only be adopted for new cap1ta1

a‘Ex1st1ng capltal embodled 1n the lower real. Wage‘"best" tech—r'

nique would contlnue to be operated untll 1t wears out.i,Thus

the sw1tch1ng of technlques will take tlme., But durlngpthis ,f‘

; tlme, thereQW1ll‘be a hlgher‘demand for labour than that ‘assoc-

iated with the final general‘equilibrium‘position."The]labour
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Qrequirement*of the old capital stock combined W1th the higher

rate of ‘new. 1nvestment would lead%““‘ithlgh labour demand.

Only as the more capital Lnten51ve technﬂfue is. adopted Wlll

the demand for labour fall. Professor Solow s appeal to the

o paggage of time needed to change the capital stock amOunts to o

1

assuming that- the effects of the disequillbr}um w1ll not disrupt

e AT T RIS

e G p—— e
7the ch01ce by entrepreneurs of a new techni§§e which w1Il be Tl

?

°conSistent-1n general~equilibr1um»w1th tﬁé higher level of

R

1’.[‘ investment when the whole capital stock is e@ﬁbdied in this

'technlque. That a new eguilibrium ex1sts does not mean that

the economy Will get to- it, The excess demand in the labour

3

7market could force theireal,wageesovhigh

of a technique which is more . capital 1ntens1ve than the general‘v
vequilibrium technique. The disequilibrium in the product marketf‘
could have the OppOSlte effect rais1ng the price of Output and

“actually lowering ‘the real wage rate. This would induce the -

selection of a less capital 1ntenSive technique and then lead
. 7 - c )
= . . . the economy away from the high investment general equillbrlum ;v

s

'p051tion.
! -~ B . ’ : R . - P "‘_ -‘ .
The Neo*Classical'theory‘is.based'on“thefconcept of
o B R
general equilibrium. The relationship derived betﬁeen the rate

of profit and techniques of production lS ‘one- that only holds
in general equilibrium when the capital.stock has adjusted to

its general equilibrium value. To present a’ more conv1nc1ngv




expianatlon of the theory; the concept of malleable capltal

‘”d;ls 1ntroduced To drop thlS assumptlon is- to allow the p0551b~j;nf‘
111ty that at least the economy w1ll not be 1n general equlll—f?:yr
brlum for SLgnlflcant perlods of tlme. At most lt may be that 3

'”,the economy never even; approaches general equ111br1um The"ﬁt
f. SRS

concept of general equ111br1um w1ll be returned to in Chapter
G : S

< AR e 5
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An alternatlve theory of the rate of proflt is the

Neo Keynes1an Theory ' ThlS theory has been developed out of f
o
the wrltlngs of’Kaleckl (1935) and Keynes (1936) by Kaldorfy

- (1956, ]‘.‘95_7,@1958, 1962, 1966) and L. Pa51nett1 (1961,,1966).

-Essentially'the' o) Keyne51an approach is to put the c1a551cal
fldeas of sav1ng#bzhaylor and the 1mportance of capltal accumu-v'
latlon into a Keyne51an 1ncome accountlng framework 'The'cr |

result.has been an extremely 1nter°st1ng ‘and powerful theory
Kaldor s f1rst model (Kaldor, 1956) concentrated |

purely on aggregate demand relatlonshlps- ,The ba51c assump-~x

tlon 1s that the majorlty of sav1ngs comes from proflts and

-

that very llttle sav1ngs ‘comes from wages., That51s;

K1 S2s +s ,
o Tw e
where ’H.
S =,Totai Sayingsh
e 'SQ’=‘Sayings’ont'of wagest
| 'Scy#,éaiéngs out.of profits N



lettlng

vW-h= Wage blll >,'_*f._ f'fgfé

.

e R ;‘Total level of’ proflts

K2 s, =S W ;‘, S aE

K3 S .= s P -
T TeT Dot ) ¢
S. < s E

hDenoting'nagzqnal”incbme'by'Y 'e“‘“

B

. Ki Y =W + P vf'

Due to the use ‘of Keyne51an concepts‘;;\gav1ngs and

S ; - R A

‘1nvestment the equ111br1um condltlon of the model 15-

KS I =s. - 0 oo
-~ where ' . - . 4‘,& L : R SR

éic Investment

r‘“.

e,

¢u51ng Kl K2 and K3,'K5 becomes{

I=sw+sp" JZ N

From the definitiOns'of‘natibnal income

'

Los, (B ks

il

,(ecfsw)? f;ewY
‘K6 .. P=_ 1 I~ _"w. ¥
or alternatively

‘ S : R o

P e
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?Of course, expre551ons K7 and K8 are derlyed from L

: the accountlng deflnltlons Kl K4‘and h5 and so,ion-thelr’own,v

i'.do not represent a theory of the level and share ln natlonal

..p
o

'fdlncome of proflts and of the rate of proflt.f However, Profeszgf', o

pKaldor has taken the ("Keyne51an ). p051tlon that the Causalit

'~runs from lnvestment to sav1ngs, l‘e.:' that the level of
O 4.
- sav1ngs is determlned by the leVel of 1nvestment. Kaldor sees

'A.fthe constructlon presented above as complementary to the stand—

%

'ard Keyne51an model 1 e.:, the chkSlan Is- LM framework yhe

standard model operates at less than full employment levels ofv"

.

',1ncome whllst the dlstrlbutlon model operates only at full

’ employment levels of 1ncome Thus, the effects of a change ln;"
blnvestment depend upon whether the economy 1s at full employ—hp'
u'ment or not.. At full employment changes in 1nvestment w1ll |
have'purelyidlstrlbutlonal.effects, the magnltude of wthh'lS
,determlned by the equatlon derlved. At less than full employ-v
‘fment levels of " 1ncone, changes 1n the level of 1nvestment w1ll'yv;
‘lead to changes in. the level of 1ncome ' In-other words,'ln‘
order that de51red sav1ngs adjust to equal actual lnvestment,

-

the dlstrlbutlon of 1ncome adjusts 1f the economy is at full

& s

employment, WhllSt the level of 1ncome adjusts 1f the economy

4

is at less than full employment o '; - M:‘f_L:g.fﬁ ‘ ‘4§f
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E To justlfy thls dlchotomy of the Keynes1an theory
"1nto a theory of 1ncome dlstrlbutlon in . ‘some - cases and a theoryff

Ql of the level of Output 1n all other cases, Kaldor assumes that e

y'the marglnal and average cost curve of a »representatlve flrm,f"

,[i,e;; all flrms are the same, are horlzontal up to the pornt
‘lwhere the optlmum utlllzatlon of capac1ty 1s reached and then o

*vbegln to rlse.: That 1s the MC and AC curves 1n Flgure 4

r . 7?'." S . -
e - -8
.- Cost| ‘
. mc Ac
. i .
| e
S FEr== - = = }— -
& e
z +
1
CFE . - Output
T o
Flgure 4 '

: To generate a supply curve for the reoresentatlve flrm, Kaldor
assumes that flrms add a mlnlmum margln of proflt to average

’ cost - thlS he calls the degree of monopoly ~Furthermore,
X - . . . ]
Kaldor adds the feature that .at a certaln.level.ofjoutputﬂfor

4

the’representatlve firm, the total labour force of'the,eCOnomy'

T



t'.;ls employed.v Thus, there 1s a max1mum level of output shown

rn Flgure 4 by the vertlcal dashed llne.f When the flrm flnds

e
‘»that 1t cannot hlre any more labour to 1ncrease output, lt

rlnstead“ralses prlce.to clear the-market. Thus the supply

o curve of the repreSentatlve flrm 1s the SOlld llne SS.VV

It 1S clearly seen that changes in the level of

4demand to the left of the full employmentolevel of output do
m?not affect the ratlo of average prlce cost (1 e. wage cost)
/;to prlce and thus the share of proflt 1n natlonal 1ncome.;’

,However, once full employment 1s reached the ratio is affected
’yand the dlstrlbutlon of 1ncome between proflts and Wages becomes‘

fankey varlable.

The reason for 1ntroduc1ng the dlchotomy would seem ’
to.be‘for purely‘exp051t10nal'purposesf Thus,vKaldor statesf

"I.should llke to translate our results 1nto terms that are

" in accord w1th the Keyne51an technfques of analy31s.v There

is no emp1r1cal support for the propos1tion that the dlstrlbu—

"tlon of income is. unaffected by changes in the level of 1ncome

vat less than full employment pos1t10ns. In fact, the general

concensus would seem to be that as an economy approaches full

employment the share of proflts 1n 1ncome rlses and the share‘/

,Jiof wages falls (cf. Samuelsonvl967)

Inﬂfact; there‘are compelling argumentsyto suggest

‘that for aggregate analysis; it is morefrealistinto”assume-”
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upward leping‘marginal‘and average cost Curves.f So long as

'the degree of market°1mperfectlon does not vary drastlcally

between flrms, one would expect 1n the face of varlatlons 1n'\

demand that competltlon (not necessarlly perfect competltlon")

and proflt max1mlzlng behav1or would ensure that the more
eff1c1ent a plant, the more 1t‘would be used Thus, an»1ncreasei7:’
“in demand would be met by brlnglng less- eff1c1ent machlnery

1nto operatlon (or ceven less eff1c1ent labour) ' The electrlclty

,fgeneratlng 1ndustry in the U K 1s a good example of thls-,'

,—phenomenon (see: Meek 1968)

, model favoured by Kaldor, butvwould also,.ln thevoplnlon of-

vclearly be 1ncon51stent w1th the dlchotomlcatlon of the Keyne51an;vs'

Cost curves whlgh are upward sloplng throughout would

Lk

‘y‘the author, bear a closer resemblance to the actual operathn:lyji’-‘

hof 1ndustrlallzed economles. The Keyne51an model would be a b

‘Ydlstrlbutlon model at all levels of 1ncome

The analy51s presented above in equatlons Kl K8

V contalns what Pas1nett1 (1961) has called "a loglcal Sllp.

* the analysrs,,two 1mportant results emerge.‘ Flrstly, the expreéfjﬂ“-

,Although workers save, they do not: recelve any proflts,‘

1mply1ng that they glve aWay tne capltal they accumulate by

;sav1ng, clearly a rldlculous assumptlon.: However, Pa51nett1"

showed that when worker s holdlngs of cap1tal are 1ncluded 1n‘

: ‘ % : . ! i ) PR o
signs derived above refer to the share of profits received,by



',capitalists;' And secondly, that the share of all proflts 1n

1H1ncome (that 1s proflts recelved by capltallsts plus proflts

m'recerved byaworkers) 1s unaffected by the 51ze of the propen51ty e

E to, saVe of workers
d7r[ffdv'r‘ Thus to equatlons Kl and K4 must be added the 1dent1ty
ﬂgz ® =p_ ¥ P, <

'IWhere P”Vand'P stand for proflts whlch accrue to capltallsts
Saand workers respectlvely.
f;hThen, the sav1ngs functlons becqpe*’

K10 ‘s =:IVMS'P

, c T ST
S =.s. (P. +W)
Pw wow
' .Thus, the equilibrium conditions becomes;:
K11 I'= s (W+P ). + s P
“ '\\.5\_ »1wA . w ‘ CC
;vs*Y ¥h(s;%s‘)P
Wi T e Pwl e
K12 Poo 3 10— Su
Y "qu_sw) Y»A_'(Séfsw)
”and" L 3
k13 Fe= 1 1 - Sy
' K ;(s‘—s.)'K; (s-—s ) K. .
s . w‘, o ‘c ,

;The rlgnt hand 51des of these expre551ons are ldentl—.
'cal to the rlght hand 51des of expre551ons K7 and K8.- However,

the left hand side .of K7 and K8 refer to- the total share of

'

ﬂ;}jv

+
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'proflts and the aggregate rate of proflts whllst K12 refers to

- the’ share of prOfltS whlch accrue to capltallsts,.and Kl3

:refers to a concept whlch has no useful or lnterestlng meanlng,'

'1.e-.* a portlon of. proflts to total capltal. To flnd the_‘_f

~sions- for

PRI

~

aggregate share of proflts and rate of proflt, we need expres—n

Pw and w,vfor .
th K K *'_ L

-

" -+
ISR :

e K14 P _
) Y

'ﬁg‘wj¥¢ O

:qu“
Be
yuwém_;ﬂswl

o _ , S S -
LettingdK stand for capltal owned by workers and i for:the.

rate of interest, K15 becomes K16, using K13 o SR -
KT TRy KT KT R
An expre551on for Eg»can ea51ly be found.v T
~ In dynamlc eg_;llbrlum, ,
Kl7 E! Z“EE}_ s (Y- P ). '; Si sc ¥ Sy
K S f ‘ .I_” '_(échsw) I (s Ts )
/j,Substituting iht¢.K16‘_, ‘ _
K18 P _ 1 1 __%w. ¥ (TS Sey - Bw )
K (s-s.) K- (scfsw) K ...(s -s ) I (s*~s )
By an analagous prOcedure, K14 becomes .. PR ‘
K19 g:=.d_ 1 1 sw - . (vsw sc. K Sy 'E)
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To be able to say anythlng about the share of and
rate of proflt o%e needs a theory of the rate of 1nterest.'
,In dynamlc equlllbrlum, Pa51nett1 asserts that 1t 1s reasonable

"to postulate that the rate of 1nterest is equal to the rate

;of proflt r.e.;imi-=_§ﬁ Substltutlng i =;§.;nto K18;
2(1 R L )- 1o I Swooy
K (s =s.;) I. (s —S.W,)- C Asgmsy) K (s oS ) K
;~vf' E s " Sw )I'— sws Y + Sy, I ';',I - Sw:Y,h;f,”5"
! K - — - [y = B S i —_— .
o I = ":‘_ oK K
K20 P . pe e
.Egi R
hBy an analogo procedure,"l; -

'dKZl

P_1 1’
Y T s Y-
c
These results are amongst the most 1mportant reSultsf
to be derlved from economlc theory. Wlthout making any assump—/
tlon whatever about the sav1ng propen51ty of workers, they
,show the domlnance of the capltallsts, as expressed in the1r
savlngs and 1nvestment;behaV1or, in the determlnatlon ofllncome

diStribution and'the’rate of'profit.,:For example, they'implyv
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that anyfplan‘tobredistributeiincomehwill;faillunleSs’it“
'_1nfluences sc'or.If' ,
. In the development by Kaldor and Pas1nett1 of
',Keynes1an theory both erters have 1n51sted on a dlchotOmy
'between the theory as’a theory of output and -as. a. theory\of
7ffdlstr1butlon.[‘Thus Kaldor has wr1ttenr;“
'“The Keyne51an technlque, as I hope to show,'can be
used for both purposes (i.e. as a theory of output L
-and a theory of- dlstrlbutlon), provided . that one 1s,“~
-concelved as. a short run theory and the’ other as.a .. - .-
lp-g run theory -.or rather, the one is used: in the

yfiewoek of ‘a static model, and the other ina s
xgmework of%; dynamlc growth model. , (Kaldor 1956 S

’ CI‘ | ‘\"‘
Pa51nett1 clearly,accepts the restrlctlon of the model

as. a theory of dlstrlbutlon to cases of full employment when
he concludes~' ff '7”

I should laok, therefore; ‘at the...analysis simply
and more generally as a loglcal ‘framework to answer .
interesting questlons about what ought to happen if .
- full employment is to be kept over t1me. . (Pas;nettl
1969, p. "109) A : i R

» Paslnettl S reasons for his. conclu51on are‘falrly
stralghtforward "He f}ghes to 1nterpret the theory as anfoﬂb
accountlng framework whlch w1ll answer the questlons as to how i'
much 1nvestment is requlred to malntaln full employment.

"If full employment is to be malntalned, that amount’
of -investment must be undertaken. And if it is under-
taken, there is - for any glven proportion of capltal-
ists income which tends to. be saved - only one rate of
profit, i.e. one distribution of 1ncome between profits

' and wages, that keeps the system in a dynamic path of .
full employment." (Pasinetti 1961, p. 110)




"/SUChpaﬁ[interpret?tion recommends itself to Pdsinetti '

1because the

results do not depend on any behav1oral assumptlon ;
whatsoever They are true whatever 1nd1v1dual behav- -
ior may be; as- a Smele matter of loglc.,_ (Pa51nett1-ﬂ?;;
1961 p_ 110) L , TR S

- »]:f, KaLdor ra1ses the concern that by developlng a. theory)uf’
. : ¢ K

gof dlstrlbutlon u51ng Keyne51an technlques, one mlght emasculate NG
"the Keyne51an theOry of output,"

\Q': ‘"And 1ts use as o:e (1 e. a theory of output) appears -
© N to exclude its use _for ‘the other (i.e. as a theory o
of distribution)./ .If we. assume that the-balance of -
,]sav1ngs and’ 1nvestment is brought about through’ varl-
. patlons in the relatlonshlp of prices and costs, we
j'are not only ‘bereft of a principle for explalnlng vari-
~ations in output and employment, but the whole idea of -
separate ‘aggregate ‘demand and supply functions - the
"prlnc1ple of 'effective demand' - falls to the ground;:
we ‘are back. to Say's Law, - where output as- a whole is o
l;mlted by avallable resources, and a fall in effectlve %
~‘demand for one kind of éommodity (in real terms) gener-
ates compensatlng increases in effectlve demand (agaln
'in real terms) for others. n (Kaldor l956 p 228)

-

7 Kaldor argues that the pitfall of Say s Law can be

'yav01ded by maklng the assumptlon that only 1n the long run’

.are profit marglns completely flex1ble. Thus,‘ln'the long-run,:vf

‘full employment w1ll be attalned In the short run, proflt '
7marg1ns are assumed completely 1nflex1ble and hence unemploy—‘
ment can result and ex1st as a short run phenomena. It 1s |
’because of these:. assumptlons that Kaldor feels that the model
'only operates as a theory of distribution- 1nﬁthe long run.t

As a theory of the ‘rate of proflt therspls another

reason why‘avlongnrun dynamlc equilibrium framework is requlred.’




.In'deducing th:x%ehav1or of the rate of proflt, the technlque
padopted by both Kaldor and Pa51nett1 1s to d1v1de aggregate U‘u
proflts by a measure of the aggregate capltal stock K.vanb;”f__ -
S /4:1

»Vlew of the cr1t1c1sms of both these wrlters of the neo— - gf'lugig::

Lo

classrcal procedure; thlS appears a‘rather surprlslng approach
CEndeed Kaldor has admltted | ) | N
"In fact the whole of the Keyne51an and post Keyne51an'y
analy51s dodges the. problem of the measurement of o
capltal.‘ (Kaldor 1960, -p. 88 footnote 9) S
'z%However; oy u51ng thlS procedure the theory is: restrlcted tov
“steady state equlllbrlum | | |
| The value of old capltal is determlned by the proflts
or quaSL—rents that capltal is expected to earn L dlscounted o
'by‘the=rate'of proflt Its‘value w1ll adJust until 1ts rate?
‘ of proflt 1s equal to the rate of proflt that is expected to ::”";);
“vbe earned on capital currently belng bullt Onlyfcapltallln f’ §
Tythe later category has a. Supply prlce glven 1ndependently ofil
'xthe rate of proflt. On a steady state growth path thls 1sgtv.«-;
not a problem because the rate of proflt is always constant‘f'ik
' on-such‘a path The value of ex1st1ng capltal w1ll ‘never ’ «:‘\;
.change from 1ts hlstorlcal cost 31nce expectatlons of: prOfltS"v“ [;'Q
. never change.‘.The futurevls known w1th certalnty Thus, the o
rate of proflt .can be calculated from any capltal good by »
:us;ng its h;storlcalgcost or‘supply‘prlce..vBut lf an economy t

is not on a steady statedgrowth path, the ratevoffprofit on



new capltal w1ll change and thus the value of old capltal w111
adjust to the new rate of proflt.~ Thus, capltal values w1ll

dlverge from hlstorlcal cost and a rate of proflt based on Ufﬁ

voahlstorlcal cost may d1ffer from the economy—w1de rate of proflt.<=zf*‘

4“'.

':Thus,lto determlne the rate of prOflt caprtal wh1ch 1s currently
1:, belng produced should be the focus of attentlon. The Neo— ’;y
:W/r Keyne51an theory,fby calculatlng the rate of prof1t from all'
“'capltal restrlcts 1ts area of operatlon to a steady state “h
'growth path | | | : .

These, then, are the two most wldely accepted theorlesj

of the rate of proflt. It is 1nterest1ng to note the dlfferences ;,‘

iy g

jln empha51s of the two theorles, the Neo—C13851cal Theory be1ng
Tybased on technologlcal factors, whllst the Neo-Keynes1an Theory
stresses the componenets of aggregate demand : However, asn |

S By , -
‘ftheorles of the rate of proflt both rely heav1ly on the concept

) of steady-state or dynamlc equlllbrlum ' It is to con51deratlons

'of the equlllbrlum framework whlch the next chapter dlscusses._i
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CHAPTER III

THE FRAMEWORK OF ANALYSIS

B In both the theorles of ‘the rate of- profit presented g
:rln Chapter II,; the method was to determlne the level of proflts»
w;assoc1ated W1th elther a technlque when the wage rate is o
,glven (the Neo- Cla551cal approach), or w1th a level of aggre-':I
a"fgate investment (the Neo—Keyne51an apProach), and then to d1v;5>
l%lde thlS level of. proflt by a measure of Capltal,vl e..: thé Ij
f"cost" of the technlque or a’ measure of the aggregate capltal
estock.. The . resultlng magnltude was then called the nate<of
proflt. | .
o Joan hoblnson (Roblnson 1953) Has cr1t1c1zed such
| uan approach for belng c1rcular the rate of proflt must be
known to calculate the cost of produc1ng a capltal good and
then thlS magnltude Ais used to determlne the rate of proflt.
'The Neo Clas51ca1 retort to such a‘cr1t1c1sm 1s that the systemr~
1s'a general equlllbrlum one. and that, 1ndeed, determlnatlon‘
ﬁ‘of the. Varlables is c1rcular or 31multaneous.‘HA‘debate‘over
the merlts of c1rcular1ty Versus SLmultanelty does not seem
' Very worthwhlle for the purposeS of thlS paper. YWhat does Seem‘
‘worthy of comment.ls that‘both theorles can only'make.sense‘ |
‘or work in a fully fledged golden age, or dynamlc eqUIllbrlum
| For the value of a capltal good to be equal to 1ts%

cost of productlon throughout the llfe of the capital good thej‘

‘-state of the economy must remain unchanged. ‘An entrepreneur

- o



&

would only buy a new . capltal good 1f 1ts expected proceeds,ffff'"'

'*;when lelded by its" prlce, ylelded a rate of return wh1ch was

ﬂat least as. h1gh as the rate of return on- alternat1Ve uses of
'vathe capltal outlay Thus, 1n a perfectly competltlve’ecOnomy,v

"there w1ll ex1st one rate of retUrn throughout the economy

‘All 1nvestment act1v1t1es w1ll be exp101ted Untll thelr rates

'.:.of return are equallzed.l G1ven then, that at each p01nt 1n

1 tlme, all new . 1nves£gént opportunltles must y1eld a common
,{drate of return, for thelr value tg remaln the .same over the}

-future the rate of return must remaln the same over t1me..'lfpﬂ

fthe aggregate rate of return rlses, and the product1v1ty of

'prev1ous 1nvestments remalns constant, then the market value
‘u‘of prev1ous’1nvestments w1ll fall and v1ce versa. |

Thus, there is a cruc1al dlfference between old and

new capital . New capltal has a value, 1n perfect competltlon,f
wh1ch is 1ts prlce or oost of productlon., However;’the'value jf
.of old equlpment can change due to- the "bygones are bygones"iA'
,principle, and w1ll in fact rluctuate to brlng 1ts rate of f |
return 1nto llne w1th the rate of return of 1nvestments&’ Only
v1f the rate of proflt 1s unchanglng w111 the value of a‘capltalf
,good be constant and equal to 1ts cost of Droductlon throughout
1ts,11fe. | ‘ -

In other words,*the two theorles descrlbed above only

I

‘ apply to steady states A&dlscu551on of. the reallsm and useful-",'

'ness of a steady-state approach and a- presentatlon of an f
Y
alternative framework for aﬁaiy51ng the rate of proflt is ‘the

‘”"\‘subject matter of thlS chapter.
‘6.-:‘ , ——’f
- A } -

™\
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The concept of a steady state has also been des—,rd
crlbed 1n Chapter II as general equlllbrlum and "dynamlcgiv
equlllbrlum Throughout thlS the51s, these three expre551ons
w1ll be used 1nterchangeably to descrlbe the same conCept..c
e of them all is that they requlre that

P
nomlc varlables, 1nclud1ng the capltal

The 1mportan

all markets and all e

stoch be in equlllbrlum

1ng of general equlllbrlum ‘That" general equlllbrlum neces—

sarlly 1mplles dynamlc equlllbrlum or'a steady state mlght not s

appear so obv1ous. However, thls equlvalence follows from the S

assumptlon that capltal is- not malleable. General equlrrhrlum
'S .

requlres, among other thlngs, that the capltal stock be 1n

equlllbrlum Thls means that every capltal good be that capl—

tal good assoc1ated w1th the equlllbrlum technlque. If cap1tal;\f

?‘

is not malleable, substltutlon of technlques takes tlme. nsof:,‘

in. order that all capltal 1s of the equlllbrlum technlque, 1t
!

£o3

ThlS 1s, of course, the,llteral meanff7*‘

e .

1s necessary to assume that the equlllbrlum technlque has been"r s

ruling for a long perlod of tlme, 1. e. for as long as the age
of the oldest capltal\good in ex1stence. For thls to be the
case, it 1s necessary to assume that the rate of proflt hasp
been constant for thls perlod of tlme.” Rullng out the unllkely
p0551b111ty that varlatlon in the- rate of accumulatlon have
been prec1sely, and c01nc1dently, offset by exogeneous changes

R ]

in technology (the shape of the factor pr1ce frontler), the

«

Yo.v
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“E,,’

requlrement of a constant rate of proflt over tlme requlres’;

'v'a constant rate of accumulatlon, of labour force growth and

.

‘of Harrod Neutral technlcal progress. The stlpulatlon that all |

varlables grow over t1me at a: constant exponentlal rate 1svr;w'ﬂ

the requlrement of a steady state or dynamlc equillbrlum
“Thus, general equ111br1um that covers non malleable capltalil
itlS equlvalent to Steady state or dynamlc equ111br1um i

| The requ1rement of a: general equlllbrlum 1s a far
V,more restrlctlve requ1rement than the requlrement of Keyne51anv
fshort run equrllbrlum ' The f&tter requ1res only that the

ffproduct market clear L. the labour market and the capltal mar—’

ket are allowed to be in dlsequlllbrlum “ General;equlllbrlumavi'

. :-a

requlres all markets ‘to be in equlllbrlum ‘Hence;'whilst"
‘,general equlllbrlum 'is a spec1al case of Keyne51an short run

Jequlllbrlum, the converseFas not true . Thus, the’ﬁgﬂge of

i

TR

,appllcablllty of general equlllbrlum can be no W1der ‘than that'

_of short run equlllbrlum '
| 7 Is the addltlonal area of appllcatlon of Keyneslan
short run equ111br1um over. general equlllbrlum 51gn1f1cant for
Teconomlc analy81s7 The answer would seem to. be 1n the afflr—:

' matlve, esp901al;§ 1f capltal 1s non malleable.: Slnce the

llfetlme of capltal goods 1n western 1ndustr1al socretles 1s

lIf a monetary sector 1is 1ncluded sthen it too is requ1red to -
clear for Keyne31an short run equ111br1um



[ o Lo e -
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'.llmlts of 1ts appllcatlon.f The defens

c'that the real world is always approachln

B

S =33 -

‘.about lS to 20 years, the tlme taken to change the technlque

of the capltal stock is also lS to 20 years. Thls 1s a con—glt'f-v

‘f51derable 1ength of tlme.r Durlng the change, general equlll— g'ri#

s:;brlum 1s v1olated. Only short ‘Tun equlllbrlum holds., Further—'

"‘1‘more,'s1nce,rates of accumulatlon are never observed as constant
lover such long perlods of tlme,,lt 1s llkely that the economy

‘18 never ln general equlllbrlum

0f course, economlsts ‘who -use the concept of general
e

-equ1llbr1um as a bas1s for thelr theorles would recognlze the

of its use. would be

'[ageneral equ1llbr1Um

1state and thus, general equlllbrlum theor'es represent ‘a good

: approx1mat10n of the real world. However, the supp051tlon =

that non general equ111br1um states approach general equlll—
brium relles on the prop051tlon that dlsequlllbrlum 1s-dlstr1-

buted between the markets 'in such a way as to generate‘such,i

,anvoutcome. The range &f valldlty of thlS proposrtlon'is

' open to doubt. Untll 1ts valldlty is establlshed the’generf

allty of general equlllbrlum theorems remalns an unresolved '

1ssue.

aTo relax'the assumptlon/of general equilibrium

'entalls meetlng the issue of the dlstrlbutlon between markets_*

. of dlsequ1llbr1um The Keyne31an approach to th1s problem 1s

to assume, as noted above, that only the. product'market clearsh




Dlsequlllbrrum 1n the labour market and the capltal market

'Lvls allowed to exlst | Thls mlght be’ descrlbed as an’ assumptlon ]fi,

‘Cthat the product market 15 more flexlble or that dlsequ111~dyu;"“

| brlum forces 1n the product market are more powerful and haye
a‘gféaali 1mmed1ate 1mpact than dlsequlllbrlum in the labour
market and the Capltal market.: Thus,,an 1ncrease in aggregate

| demand w1ll lead to a rlselln the prlce of output due to excess R
demand 1n the product market, but to a fall in the real Wagei

W ¥

rate. The excess demand 1n the labour market 1s met by a

‘tEr'change in the leveL of employment perhaps -a change 1n the money'

wage rate but. no 1ndependent effect on the real wage rate.i¢ Avyi.:
Product market equlllbrlum ensures that the real wage rate’%allss
"It is this ranklng of .the product market over the labour ’
' market whlch explalns the . Keyne51an ‘position that’an excess
supply of labour (unemployment) w1ll not necessarlly be ellm—*'
1nated by the operatlon of convent10na1 market forces and why )
the remedy to unemployment 1nvolves a government pollcy dlrected :
at the product market. o N o
hroughout the remalnder of thlS the51s, the Keyne81anl
;ranking of markets w1ll form the ba51s of the attempt tov" |
develop a theory of the rate of proflt ThlS theory w1ll be

developed flrstly for a glven capital stock and secondly,

under condltlons of alteratlon in the size of the capltal stock.'-s



'Thus, the theory w1ll be comparable w1th both the analy515<n
. : P
-of short-run macro econom1c models and of the longer run

L models of economlc growth

N "\\

2Whllst steady state theorles may not hold out51de of steady

state in short run equlllbrlum,theorles based on the later o
concept of. equlllbrlum may be applled to. steady state’ s1tuat10ns.
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dn the past, Ln'a non—stead

B f"""’_'f R —4 CHAPTER v

THE DETERMINATION OF THE RATE OF PROFIT IN THE SHORT RUN

Chapter III argued that the rate of proflt on exlst—'gw“%-

jljlnglcapltal goods, i. e. capltal goods 1nstalled 1n the past,

nl 1s determlned by the rate of proflt on new capltal goods, (
vi,e; capltal goods currently belng produced and 1nsta11ed

7,Whllst 1n a steady state, where there 1s an 1dent1ty of the

_past and the present, 1t is legltlmate to base a theory of-

'the rate of oroflt on: ‘the analy51s of capltal goods 1nstalled

N

istate framework thlS procedure'

,15.1ncorrect. If the current ;evels of act1v1ty of an econ—~

-_’5. .

omy are allowed to dlffer from levels of actlvlty experlenced o

.lln the past then the prlmacy of the rate of proflt on new
.1nvestment goods,‘l e. 1nvestment goods currently belng
bullt, must be recognlzed ‘ The analy51s of the rate of proflt
vmust be based’ on. such a magnltude.‘i |

The deflnltlon of the rate of proflt suggested by
the’dlscu551on above 1s that rate of dlscoun;~wh1ch equallzes
the expected stream of proflts from operatlng a machlne w1th -
1ts supply prlce.A That 1s,‘1f only one good is. produced
.whlch can be used ‘as . elther an 1nVestment good or a consump—
'htlon good (but not both) then the rate of proflt is derlved

from the follow1ng relatlon.s



-pt

’ ) = W : * x x H*) :
1 N P_=" (P-t-.at: wt b¥). e dt -

VQ?' =LSupply prlce of Capltal good

P;'#'Expected prlce of the output of the cap1ta1
o good at tlme t. , /

Wk =[Expected money wage rate pa1d to’ labour operafr”"
: t1ng the: cap1tal good at tlme t. :

o
o
"

: kExpected level of phy51cal output from the '
- v-capltal good - at the t. —
. b;ﬁ;:Exéected quantlty of labour used to operate

'the capltal good at t1me t.

';T* =gExpected llfetlme of the capital good (Wthh .
. -can in principal be thought of as the physical
. lifetime or the ‘economic lifetime of" the cap—vy
,;1ta1 good,'whlchever is’ the. shorter) -
g =,Rate of prof1t.

.

It should be“noted that these deflnltlons are prec—;
1sely the same as that uSed by Keynes for the marglnal eff1c1—\;i~f
,ency of capltal 1n the General Theory.‘erynes deflnltron
was;’

.g"I deflne the marglnal eff1c1ency of cap1tal as belng,'
equal to that ‘rate of discount which would make the -
present value of the series of annuities given by
the returns expected from the capltal asset during

: its life just equal to its supply prlce. (General .

‘ Theory, P. 135) ' o

One of the most strlklng features of thls deflnl—_
¢ion 1s the 1mportance it places on the expectatlons of the

future course of prlces, of the phy51ca1 eff1c1ency of: the ‘

" jnvestment good and,of the lifetime of the~1hvestment good.-
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ThlS 1s a d1rect co&trast w1th the deflnltlons used in- the

theorles oresented in Chapter'II where expectatlons played

"‘no role at’ all. “Of course, th1s is the result of abandonlngc-t

.;aisteady state frame of analy51s, once avsteady state 1s
i.left then expectat10ns become 1mportant" B
| In a’ non steady state framework da hypothe51s 1s
.needed ‘to descrlbe the. formatlon of expectatlons by entre—.
v l‘\x preneurs. The entrepreneur de51res to accumulate capltal
"and:yetA xnows" nothlng of the future return tﬁgﬁcapltal w1ll
‘bring.i.To resolve the confllct 1n this: 51tuatlon ‘the, enfre—

. 'l 7" I ..
. preneur has to theorlze about the nature of future event s ‘

1

ASOethat he can compare the galns from accumulatlon w1th11tsvd"

PR , 7
- .cost. One hypothe51s descrlblng the nature of entrepreneurs

ftheorizing about tne future was 1ntroduCed by Keynes and galnedt S

widespread recognltlon, e.g. chks 1939 rp; 205.

R
&
R

theorlzlng 1n the fOllow1ng fa51on-

"In practhe, we- have tac1tly agreed as a rule,
to fall back on-what is, in truth; a 'convention.'
The essence of this convention - though it does
. not, of course, work.out quite so simply -: lie§

“in ‘assuming that the existing state of affalrs will
continue 1ndef1n1tely, except in so far as we have.

specific reasons to expect a change."' (Keynes 1936

p. 152). Orlglnal ltallCS.'ﬂ ‘

Thus, Keynes argued that, as a general rule, entre-

preneurs expectatlons of the future are based on. the present.'

n,

Applylng thls hypothe51s to prlces leads to the prop031—

tlon that expected prlces ‘are related to current prices,

'Keynes descrlbed the nature of the entrepreneurscf”h

K4
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’ the nature of the relatlonshlp reflectlng Keynes '"specific
'reasons.v' ThlS can’ be wrltten,‘f"
‘,;72’. 7"1:* =f; (P ) / ,
: ”VFF R LN
R DA
“where | .
P = today's price of*outputﬂf

‘wf=ftodayls;wage'ratea'
»}Today's price and,wages are_market phenomenaiand'
'aref!ln,consequence;'observable, ‘As longias-the lifetlme‘ ,
f;offthe caﬁitalugoodyis:known;'the values“of t“releyant,for)frw
K calculatiné the'rate of'profitea ' also'knomn’; Howeyer;“ K%%
1<kal relatlonshlps fl : Qy,
.féAare,notrsojgasy,tovobserve.’ And yet, 1n prlnclple, the'
lfunctional relationships'could.take any form In fact the

the prec1se natyre of the functl

‘nature of expectatlons 1s such that it seems unllkely that

. a general theory Wlll ever be worked out whlch w1ll 1mply
.afpreclse functlonal.form There are a few restrlctlons
\whlch may be reasonable. very complex forms of the expec—
tatlonal relatlonshlp may be ruled out on the ba51s that

the relatlonshlp represents entrepreneurs orOJectlons into
the future. Furthermore, the relatlonshlp at any partlcularv
,moment 1n tlme may reflect the nature of prlce movements 1n‘“:
J.the past. But. even if these(restrictlons are’accepted’ |

there are a widé variety of functional forms which remain
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.‘yadmissable as aispecification'for.theaformation"ofmerpee—l, “
.To attempt any.analy51s of the rate of proflt 1n::
'the short run, then, 1tuls'necessary to.take.a partlcular“:g'
1functlonal form whlch can serve as a benchwork for types of
expectatlonal behav1or not fully descrlbed by 1t. The partlehe'
‘;cular form chosen here w111 be an exponentlal pattern. ,)iA‘ii"

':Thus, expected prlces w1ll be assuﬂed to be related to cur-

. rent prlces 1n tne follow1ngyfashlon::

a4 pr=7p .
5 wr=w . et

s

This.parameter a can be glven any value, positive“‘
‘b'or neéatlve, dependlng on hypotheses or observatlons about

| the 1nfluence of other factors upon entrepreneurs expecta—
tLOQS; ‘ ” ' |
| “ it;wili»simplify;the analysis.to,assume,thatrcap=

| italAcoods axe.expected'to’retain_their technologica;.charac;,
vteriStics forever. ‘Output per machine‘and the labourf- o R ;’
requlrement per machlne are expected to‘remain'constantr
:phy51cal deprec1atlon of capltal can\be,easily,incorporated
~into. the analy51s w1thout qualltatlvely affectinglthe con- -
, c1u51ons.’ Furthermore, it w111 be supposed that there 1s:,”
" one productlon technlque (1 e. one palr of values of a and

wb) which domlnate all Pthers "at a p01nt in tlme and that

the capltal gOOd requlred for thls technlque is the ‘same
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L stant then the expre851on'
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f

R
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as”the'consumption'good;‘ The dec1310n over the use of ai

f‘newly produced good as a capltal or consumptlon good w1llr‘

be cons1dered 1rreversible. Under these assumptlons,‘f ,':}g, '};;_r;
relatlon 1 whlch determlnes the rate of proflt becomes,f'f' B
forx T P T
6 P =/ (P eOLt af—AW-eqt'b) eﬂot dt L
Lo O v Celt s e o
- Upon 1ntegratlon-and‘rearrangement, relation 7 is obtained; . o
"”7v‘t:__eﬂ;;?'e,a_-,bﬂﬁ +oa ‘ IV
-e foT o P S
vlfIf the expected llfe of capltal goods "B, T%, remains‘coni - : ';

D',I‘,’;"varies p031t1vely w1th
1-e :

the rate of proflt (o l' One case where T* is constant is.

when T* = o, Under thls assumptlon, the rate of proflt

1s glven by relatlon 8 ‘_ : ‘,f_:,f ' ‘,7 , f’,h.:
8 p=a - = b + o
. p v

Thus, the result is a'very‘simple relatiOn'between‘the*ratefA
of proflt and the relatlve prlces of labour and output and

_their expected rate of change, w. A theory of relatlve?v

prlcesls a ba31c‘part of the theory of the;rateyof prOflt.

lThis is e€asy to demonstrate.. Letting; p =' o =
B B . . ' o  jee T
dp _ (1=e"PTY S px ePT? S ' e
= = —~ ' ———. - The denominator is positive.
de -pT*, 2 : - Ve

_ (1l-e ) v R S

. e o

So for %% > 0,.1t is sufficient that, 1- e'pT‘;— p T* OTV,>'OV‘

-pT*

IR e (l+QT*) e This holds for all p051t1ve values_

of pT*.

s
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It .is to the determination of relative. prices that we - will

now turn.

The major objectlve of thlS thes1s is:to. develop

P R - — e s e e e S S — e

a’ theory of the rate of proflt whlch is not constralned to
the assumptlon of a steady state. I . was p01nted out in
Chapter III that a-: steady state 1nvolved the assumptlon
that all markets were in equlllbrlum ThlS is . hlghly
restr1ct1ve,,espec1ally s1nce 1t requlred the capltal stock
to-be the equlllbrlum capltal stock ) The alternatlve
approach put forward 1n Chapter III is to use a far weaker
equlllbrlum assumptlon that is to requlre that only the
product market is 1n equlllbrlum and thus only the product -
market is: requlred to clear. By.maklng product.market - ..%
clearance the only equlllbrlum condltlon, it is being
1mp11c1tly assumed that dlsequlllbrlum in other markets has
llttle effect on the economy, e g@,anrexcess supply-of
labour doesn' t, by 1tself lead.to repercusslons which
alter the value of any varlables - the ekcess supply 1s oy
iy

1mpotent. On the other ‘hand, excess: supply 'in the product
market 1mmed1ately leads to a cutback in the supply of
output and/or to a fall 1n the prlce of output.

The assumptlon that the cha1n of causalrty for
macro varlables runs from the prodUCt market'to the,labour
market is reflected in the characteristic of Keynesian

-

analysis that the wage bargain is made in money terms .and




'ewket demand. he realvwa,

-that the supply of lab0ur may not be able to affect the
"real wage rate.ﬁ As Leljonhufvud has recently empha51zed

(Leljonhufvud 1968.1

fnlncessant theme of Ke esd“General Theory.~..The'demand
;for labour~1s a derxved.demand, derlved from\product mar--

”;ate and the level of employ+-‘
Vwment are- determlned by the lev”
"Thus, the analy51s of e product market 1s of ,7

";prlme lmportance 1n Keyne51an“§cono ics.  For aggregate"

'analy51s, u51ng Keyne51an concepts of natlonal 1ncome
‘flo;é} the product market equlllbrlum'condltlon is’ that

fplanned savxngS~1S“equal to the~1eve1 of 1nvestment. In

money’terms, this may be written:

9 " s=p1
fWhere, N
| S = Mohey'vaiue of'aggregate'sauings.’
P = Price of output. o |
1= Output‘of ihvestmeht,goodsﬂin physical uhite,*‘

A form of the Kaldoriahhspecification'of’savings N

‘behavior will be‘used; i.e. the aggregate“savings'are'a
conStant»ratio;,sc,'of,agQregate;profits, M. 'Savings. out '
of wages are zero.  Thus; ~ . | \”'

. 10 - 8 = s 1
T T e

By using this formulation of savings behavior;vthe‘

.rate of profit can be analyzeéd at both unemployment and

¥

espec1a11y pP- 97—93). thls wasganvfﬁf%f;%fff

L of‘produ*z market demand.‘ F

o e



kfof real prof1ts becomes a- functlon of the level of 1nvest— ‘5

7dment and the propens1ty to saVe.

v'.depend to some. extent on the nature of the response of -

fuil employment 1eve1s of output."" -

, Comb1n1ng the sav1ngs behav1or (equatlon ln) w1th

';the equ111br1um condltlon (equatlon 9), the aggregate level

s T S

'ﬂl:‘:"

'The analysls of the product market 1§§ds to rela—~

-

'.tionzli; The relatlve prlces of output and labour w111 be

determlned by the 1m§>ct that the product market has on

the,labour markett The exact nature of’ thls 1mpact w111
the labour supply to" the product market determlned labour
.demand t Throughout the remalnder of this thes1s threewd

spec1f1catlons of labour supply respoﬁse w111 be used the y

; Keyneslanr'the Neo—Keyne51an, and the Inflatlon Barrler.,’:“"

The Keynes1an speclflcatlon is approprlate in

”'cases where the real wage rate exceeds the marg1nal dlsutl—

llty,of labour, that is where 1nvolunt?ry unemployment
exists. -Under th1s spec1f1cat10n' the supply of labour is

1nf1n1tety elastlc w1th respect to- the money wage rate./

'fThe effect of the excess supply of labou{;may reduce the
,money wage rate but thlS w111 not 1ncrease tne demand for

'labour because a fall 1n the money wage rate w111 affect

the level of aggregate demand As Clower (1965) has empha—

sized, only if the money,wage rate can adjust at an
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‘.1nf1n1te1y fast pace WLll the Problem of the 1nteractlon H[!Tth‘\

'jof labour market dlsequlllbrlum 1nto the product market be ¢ 75

"'tav01ded and the economy can remaln at full employment.

‘Q
\.

'If money wages are not so ﬁlex1b1e, due say to 1ne1a$t1c
iexpectatlons on the part of unemployed 1abour over the, ‘iv ;tyf
"value of thelr'labour serv1ces, then unemployment*can: o
;arlse.A The creatlon of jobs w1ll depend upon the level QF;*

'of aggregate demand in the product market and 1ts‘1mp11—if

catlons for the p051t10n of the demand for. Iabour schedule;jh

: g A demand for labour schedule’ can be constructed.”i\
.‘M&REV ‘,’, from\an aggregate productlon functlon. In: a capltalvrlch
economy, i.e. where the labOur requlrement’of the total

. \s .

cap1ta1 stock is greater than the 51ze of the labour force,.
J .

'»ia productlon functlon relatlng output to labour 1nput can1f~

be wrltten, o

. \‘:- - ) R’B'a . . . . Lo ) .
120 Y = f(L)'f (L) > -oW DR
L (L) < 0 e e
i - Y ' - e *.‘ Y : 5
. Where . o v’ | )"_ "" ' . : i \"' . 3 N ® -
a o . . ’ ' - E /‘!"‘;\ e ) G . .(, ' . ; . . R ‘. o ) 2 ’ . N .
= Quantlty Of output.¢,“ *:uhﬂ“ ) i .
. . ﬂ
L = Quantlty of 1abour 1nput. " 4~@32‘“

o

y_The“ex1stence oﬁ a surplus of cap1ta1 1mp11es that

the opportunlty cost of the least efflolent cap1ta1 good in .

q
., .operation: is zero.v Whether the entrepreneur uses, a cap1ta1

‘g00d w1ll depend upon whether the recelpts from operatlng

L Ehas

Soa “\3_:".%‘
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’ 'the good w1ll cover 1ts labour cost. 'Therefis'no alter—”

“natlve use for capltal l-e.'lt cannot be changed 1nto a

consumptlon good and it cannot be changed lnto a more

put wmll be equal to. marglnal labour cost, l.e,f*»

IIB;V,:Marglnal‘Cost = ff(LY.H
IIf,marketssareaperfectlyICOmpetitive, then,‘
marglnal cost w1ll equal prlce and equatlon 13 can . be o
“rewr;ttenfas;v.
v'l4 f (L) P

ThlS 15 the demand for labour schedule

It should be noted that the nature of the capltal d_.f

stock enters 1nto the form of the productlon functlon rather*f
than as a. Separate argument In consequence, the expres—u
51on 14 refers, not to the conventlonal concept of the
.marglnal product of- labour, but to the output per man of
the least efflclent machlne in useur‘) |

" The prec1se 0051tlon of the Iabour demand schedule

w1ll depend upon the requlrements 1mposed by the product

d market clearlng condltlon. It was seen above that thlS

’,condltlon 1mplled the pos1t1ve relatlonshlp between aggre—
gate proflts and 1ﬂvestment descrlbed by equatlon 11. But,

5‘51nce the aggregate value of proflts 1n money terms may be

.

defined as;

productlve capltal good., Hence, the marglnal cost of out-ffé.TV



15 1 P..Y—wIﬁ
The aggregate leVel of 1nvestment w1ll have to be c0n51s~

tent w1th the follow1ng relatlon,
‘16,-' ) LW | fﬁ" ‘];}"ﬁ,‘d d,v o ﬂ'u‘u;/“
2 =Y 3 L. - ’ - R -

Clearly, then, product market'/}plllbrlum lmplles the follow—pid v‘A

1ng relatlonshlp between 1nvestment the productlon functlonl'
and the demand for labour schedule, f

17 = f(-L) e (L),Lﬁ,'

m}H

o] R .
Slnce the first derlvatlve of equatlon 17 w1th respect to

S
C

as;

is alWays 9051t1ve,2'1t may be wr1tten in: lnverse formi

18 :'L‘~}1(T)”
s
. c :
Equatlon 18 determlnes the level of employment.- By substl— o

tutlng thlS 1nto the labour demand equatlon, we. get

19 5=t (h (?)) e O
T el o R

‘ d(§~)= £'(L) 4L - £"(L) LdL - £'(L) 4L

.. an . S 1.
T

q } T Em T Em S L
‘;/fgc_ oy

“F" (L >6qsinCé_f“(L),<v0-%yhaééumption;”

{
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"It,mayialso_begshoththat;«u
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3

fThus, the real wage rate is related 1nverse1y to';

the level of 1nvestment and the propenSLty to save out of

Jproflts by a functlonal form whlch 1s derlved from the prod—
fhuctlon functlon. As aggregate demand 1ncreases,vless |
'reff1c1ent cap1ta1 1s brought 1nto prodUCtlon. In order
‘that 1t 1s worthwhlle for entrepreneurs to brlng thls capl-"
 ,tal 1nto productlon, output prlces have to rlse relatlve to’

“the mOney wage;‘~The'rea1 wage“falls.mQJ

BL-TE >
1}
N

Qu
< TIE S

I

-

) ‘ '< » : ' L) }—— /
- M \s_fsi o
: Pcl cf Tc
- fi'(L’)_'h'(g—). =
o \N7cf Tec. -

From footnote 2, page 47 above;‘

[o
=]

hrh'(l_) = _;i_;;
-:Sc.‘:.f'(L?L,

y

. " wl ’, B
e 5-) D |
‘ da1 s L
- c
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Once the economy reaches the full employment level
"where the real Wage rate 1s equal to the marglnal dlsutl— 7§u
,gllty of labour, somelwrlters, e;g. Kaldor l956, have postu—w'h

,lated that the real wage rate may be drlven downwards

hl;further by a rlse ‘in- the pr;ce level w1thout leadlng to a'

L reductlon'lnuthe-level of,employment'f The real wage rate'.Lg
would be below the marglnal dlsutlllty of labour._ Thls wlll'h‘
’be labelled the Neo Keyne51an spec1f1catlon of labour'
lsupply behav1or. Such actlon by labour«is not so ' 1rrat10nal asf‘
j‘lt may flrst appear. Whether 1t pays labour to reduce 1ts¢ |
serv1ces or res1st the real wage cut depends upon the cost;
.of so d01ng. ngldltles in the work week the cost (and
f‘uncertalntles) of job°search1ng and the cost of . strlkes
imay rule out an 1mmed1ate response to the fall in the real;~
wage., Furthermore, a rlse 1n the general prlce level w1ll

reduce the real wage\of alternatlve job oppottunltles and‘

',,so reduce the 1ncent1ve to job search

The Neo Keyne51an spec1f1catloh 1mp1les the pos-‘
fslblllty that the aggregate level of proflts may’ be capable
of 1ncreas1ng further in the face of further attempts byva
fentrepreneurs to 1ncrease 1nvestment 'Ihcreases 1n aggre-i/
gate demand are ‘met by entrepreneurs raisinglprices7ab0ve
marglnal,cost, sihce'they‘cah'noflohger;increasevoutput,\L

because of the employment restraint. Only when profits

'
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' - are suff1c1ently hlgh to equate sav1ngs w1th lnvestment
' wlll proflt marglns be stablllzed : The behav1or of the .’*f
freal wage rate can be deduced by substltutlng full employ- -

'ment magnltudes 1nto equatlon 16

20 5-”% Y- ¥
R s g 3 :

N Pdl £‘4 .

where

=<
it _
o '
[ aand b
'—l

',remploymentrlewel_of,output;
L = Full employmentaj'
21 Lme X
c , _ ’ , L N
Clearly, the relatlonshlp between the level'of‘f

1nvestment -and the real wage rate is negatlve, 1 e.,

B

s,L
c .

4,It 1s’reasonable to postulate that»there is a
mlnlmum level to the real wage that 1s acceptable to labourv‘
1f labour is to- be 1nduced to offer 1ts full employment |
tlevel of labour serv1ces When the real wage reaches thisl

- low level labour w1ll dec1de that it does 1ndeed pay.tol.
‘search for alternatlve jObS or 1ndeed to strlke.p Anyimore'i
'ﬂprlce rlsesaare matchedvby wage‘demands.‘ This is,the
’/lnflation‘Sarrier’region, e gﬂiRobinsonleSGQv Attempts by
entrepreneurs to 1ncrease the level of 1nvestment when the'

real wage rate 1is equal to the mlnlmum w1ll lead to 1nflatlon.
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'Whether hlgher levels of lnvestment can be,sustalned depends‘
'upon whether there 1s a dlsequ111br1um adjustment process
r;thch w1ll lead to fOrced sav1ngs out of proflts Forced-

'sav1ngs out of wages are ruled out by the assumptlon of a

mlnlmum realwwage, Thus, 1f the economy 1s at the Inflatlon

- Barrier; -
S 7 L
e3P T (3) min.
o a0
o . __E. = 0 ' . . . T . - : X S o
' ar - - o R
Hav1ng determlned the behav1or of the relatlve
'prlces of output and labour, we are in- a p051tlon to deter—fffgh

’mlne the behav1or of. the rate of proflt. From‘the,analys1s‘?5'
. ‘ e fa -
-of the labour market, 1t follows that the rate of proflt .

o W1ll be related to the level of 1nvestment., Furthermore,

C,the nature of the: relatlonshlp w1ll depend upoq\the level
'ofvlnvestment s1nce the level of 1nvestment determlnes.

"whlch labour supply hypothe51s ‘is approprlate. Thus,;

‘ﬂfor each labour supply hypothe51s, we get a relatlon between;,r
'1nvestment and relatlve prlces ;‘By substltutlngrthesex

relationsyinto the‘rateiof profit‘equation,'B, wetget'av

‘frelation for'each:reoiOn,’the Keynesian, Neo—Keynesianfand

" Inflation Barrier.
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These results'mayibe,répresénted'iﬂ'a'rate,va

‘profit‘schedulevwhiéh'connects1thetra£e ofgprofit to thé‘f

level of investmént; This Schedﬁle'isfdrawn ih,Figure.i. 4

The

‘and
the:

fthe.

ted

the

slope of.ﬁheeécheaule,is positivéw}nkbothaﬁhe Kéyheéiaﬁ i:f
NerKeynesian fegidns; butvin Ehé'Keyheéianrejion¢~' |
value of the Qloﬁe»fallé/qsyinvestﬁént'fisés'whils£in,
NeofKeynesian”régioﬁ‘profit~marginséfe"linegriy relé+

to investment. The existence of a minimum value to

real wage raEe in the IQ;lation Barrier regidn buts'

an upper Bound on the rate of profit.



" Rate of prbfit
P
KeYnésian
Region
”

‘Neo-Keynesian

"Region

-

Inflation =
.'Barrier
Region

2

 _Figurerl

- Level of Investmentﬂ

.

Implicit in' the constfgction of the rate of profit'

schedule is the assumption that:the trend rate of price

expectations, a, remains constant as investment alters.

Since the responsiveness of thisfparameter‘td‘the‘lQVelgof'

investment, and, indeed, to other variables, is an open
. X . . N Y

question, ciarity is best served by this procedure.  The

. effect ofwanlincrease (decréaSe) in a will,be to.shift‘the“g

fwhole_schedgle upwardS}(dOwhwardS), _Thus the shapé‘of‘.‘

the‘schedule as drawn invFigure 1 reflects the role of

current priCQS'on,the formation of expectations.
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These reselts may be represented in é rete of
'f-proflt schedule whlch shows what value the rate of proflt!
rw1ll take for eVery exogenously determlned leQel of
‘1nvestment | | | |

-

®
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‘ACHz‘I\.P.TER Voo e cemal
THE- RATE OF PRQFIT SCHEDULE AND THE MARGINAL SR
EFFICIENCY OF CAPITAL SCHEDULE
The.most'strlklng feature of the short run rate:i‘
‘of proflt schedule derlved 1n Chapter IV is 1ts p051t1ve
slope whlch suggests that the rate of proflt 1ncreases
eas 1nvestmentvrlses.- Thls 1s, of course, qulte the‘oppoe'
jsite to the marginaleff1c1ency of capltal Schedule,'whrch
’/;ReyneSVhYpothesized asvdownward‘sloping’ However, that is
‘not to say that the two schedules are 1ncons1stent | Thelt

'gmarglnal efflclency of capltal schedule is an ex ante sche—

'fdule wh1ch 1s constructed by aggregatlng entrepreneurs

rlnvestment demandvschedules.g Thus, it reflects entre—
‘vpreneurs investment Elans for each value'of thevrate'ofn
glnterest Oon, the other hand the rate of profit schedule,~
'1s an ex Egste schedule, wh1ch shows what value the rate
.of proflt w1ll be if entrepreneurs,'ln the aggregate, |
actually undertake a certaln level of 1nvestment |
| The dlfference between the two schedules reflects

' the dlfference between constructs based on micro- economlc
»analy51s and those based on macro economlc analy51s- |
HoweVer, there is a link between the two schedules Keynes
argued that ‘the marglnal eff1c1ency of capltal schedule
would be downward sloplng because of entrepreneurs expecta*x

'tlonsbabout what would_happen lf they lncreased or decreased»
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" investment. But the"expectatiOns,of‘entrepreneurs are .

';’ relative,to thelr 1n1t1al p051t10n and 1t 1s thlS lnltlal,.

'positionlthat lssgeeded 1n order that the locatlon of the'.
marginal eff1c1ency of capltal schedule can be determlned
Inﬁternslof the analy51s presented here,_the 1n1t1alvf‘
‘;p051tlon" will be a p01nt on the rate of proflt schedule,vt’
’51nce, SO long as savlngs 1s equal to 1nvestment the;
peconomy Wlll always be on the rate of prOflt schedule.»
. The rate of proflt schedule can be used as a

ba51s for draw1ng the tradltlonal marglnal eff1c1ency of
capltal schedule. Each p01nt on the rate of proflt sche-'A
'dule represents a state of product market - equlllbrlum

Each pOLnt is a potentlal 1n1t1al 51tuatlon for the econ— -
lomyl 'Thus, at each p01nt ‘on the rate of proflt schedule,

a marglnal eff1c1ency of cap1ta1 schedule can be drawn."
Suppose that, in the aggregate, entrepreneurs are under;

aklng a level of, 1nvestment equal to - IA (Flgurekl)., Then
‘the rullng rate of»proflt w1ll'beva. lf‘at this"lnitlali

b,p051tlon\(pA, I‘), the”rate of interest is equal to'the‘rate;

'of profit, then a’ marglnal eff1c1ency of Capltal schedule
can be constructed by determlnlng what level of 1nvestment

.entrepreneuIS'plan to undertake for each level of the ratel o ,(*

of‘interest. - Of course,'at a rate of 1nterest equal ‘to pA,"‘

=

entrepreneursvwill plan the.level~of 1nvestment In- At rates

of interest less than » 'entrepreneurs will, inlthe aggregate,

A’

undertake‘higher levels of investment if Keynes' hypothesis

p
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‘yabout the slope of‘the marglnal eff1c1ency oﬁ‘capltal

'hschédule is correct. If the rate of 1nterest is greater f“‘

than o entrepreneurs w1ll undertake lower levels of

Al

'1”1nvestment. The result w1ll be a downward slop1ng marglnal

heff1c1ency of capltal schedule, labelled MEC 1n Flgure 1.

fRate_of

Rate of

'.Rate'ofLProfitk.
: ,pA - '~ .Schedule

'3Cap1ta1 Schedule, MEC

The. effect of changes 1n the level of 1nvestment

o is to alter the p051t10n of the marglnal eff1c1ency of

capltal schedule When 1nvestment is hlgh the schedule%;

[ S

- ShlftS to the rlght and entrepreneurs expect ‘a hlgh rate

Of’RerltrwhllSt whenllnvestmentkls low, the>schedule

shifts to the left reflecting entrepreneursrlow'expeCta4\'

tions'of;profits. The idea4thatvthe marginal efficiency

vMarglnal Eff1c1ency of
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gof capltal wogld behave in: tthgfashlon 1s present 1n somevf°

;E&

of the Keyne51an llterature, e. g Keynes l936 Chapter 22

ROblnson l97l p?_83; HOWever, rn other parts Of the llter-‘

=
L
[y

ature, the p0351b111ty 1s not consldered In most of the

L

,IS—LM llterature, for example, 1t is the manglnar efflc;ency

¢

e s

" of capltal schedule whlch 1s treated as thdugh 1t Were a -

TS

brate of prOflt schedule and thus reflected ngtujustyentre—';"

: A . b s . .
preneurs 1nd1v1dual-expectatlons,-but als%?yhat aétuaLly

Ay .
Rt ’ Q

happens as a result of aggregate changes in, 1nvestment‘
rn:This, in IS—LM analy51s, theaequlllbrlum‘leveLva 1ncome;

N

is-determined‘by'USing a fixed marginal efficiency'ofg%api-~j'

tal SChedule. The level of employment and the real wage

rate adjust so that thlS level of income can be supplled

Any feedback effect of the real wage rate onto the marglnalglmﬂ

eff1c1ency of capltal is 1gnored

_In the process of the determlnatlon of . the aggre—'”

4

gate level of 1nvestment, the two schedules will 1nteract.»
For example, in Flgure,z suppose the 1n1t1al p051t10n of

the economy is at,p I . Slnce the Keyne31an.1nvestment«‘

o

dec151on 1s the ch01ce between monetary and phy51cal assets,,'

- the return on monetary assets, the rate of 1nterest, has.

'be tO‘lntroduced. ‘Let the-rate of interest be equal to

S ‘. n

A 'Then entrepreneurs w1ll 1ncrease ‘the level of

A
1nvestment to the p01nt where they expect the marglnal
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that is to the )

‘fefflclency of capltal to gg\equal to 1A };

level IB However, thls 1nc%ease in aggnegate 1nvestment gf

S «ﬁ

’W1ll result 1n a change 1n the rate of proflt acc ,ding’tc”

?the rate’ of proflt schedule, ‘that. is to p The marglnal

B ¢
p'-eff1C1enCY of CaPltal Scheduie w111 be Shlfted to MEQB”lu?fdéffgunn
| wThe 1nvestment plans ofaéntrepreneurs w11i now be based';;;e:l

- on. th1s neé’marglnal eff1c1ency of capltal schedule.;. W‘{i;
: | - If the rate of 1nterest wefe greater than the
fate Of proflt in therlgltlal pos1t10n, i. e. i > p

A' ‘
then, there would be a- tendency for entrepreneurs toureduce

i

o

,the‘level of, 1nvestment and substltuté monefary assets for
RN

g.dnewﬁohyslcal assets ThlS would have a downward effect on'

1 “ -

;fthe,rate ‘of proflt and Shlft the marglnal eff1c1ency of L

®

fcapltal SChedule to. the left.wA S o f,‘l,i J" o

Proflt : . S T

\' ‘Rateibf'Prcfit“/
Rate of > - Schedule -, .

ierJ ‘Interesg

’ p ” '\»ﬁ
¥ ? ‘;“-
i
Al J
“ C . - o=
P B N

I, - I ST ‘
d : ¥ Level of Investment --
¢ I
Figure 2
sy
!
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In the debate over the 1ssues ralsed by the

/ . [

"General Theory La- great deal of attentlon has been glven

-to” the respon51veness of 1nVestment to changes 1n the rater “Jj’
of'lnterest'v Some wrlters have sought to determlne'the
1§extent of lnvestment opportunltles by attemptlng to ldentlfy
lnvestment prOJects wthh are very capltal lnten51ve and 3
are“of~a lan-duratlon; ergulng that thLSG progects w1ll be

’

undertaken at low rates of 1nterest (e,g..Belley l962)f

o HQwever, the{?ﬂturnS'from these prOJeets will beidffectedl]’
hhy'the level of aggreeate demand ‘ The p051tlon of the mar-
.glnal eff1c1ency of capltal %chedule refleets the(relatlve dy.;ﬂ
ﬁrLces oﬁ Qutput andylabohr. In a depre851on,,1t is rela—:jv
v-tiye p:ices_thét ated"wrong' and that le ad to a lack ef .

'pereeived inveStment epportunlties,v Sincevthe:level of

relativeypriees,willxaffect, though hot perhaps‘te'the'SamQV

7extent;ydll’inve§tment'opportunities,’the'profitability,pg, - qu'

.oflthe tradltlonal "low return® prOJects Wlll dlSO be‘,fdx
fdepressed below thelr fell employment rates. . Thus, rve’
_jf thvre were'lnrormntzon’onfihe‘number Ol/pYOJCCtb‘whlch B
~wenldyieldva‘lewrdteoﬁ‘retefﬁ; ;dy X porcent,’QEEhfthei;gfig
heconomyvlg'et fulllemnlbyment,:thlf does not mean: that at
. - T Y
a lesé than full employment posltlon Wth the 1nterestA
,fate hae fellen to_x percent Lhesv prO]CCLS will be’under—
takenlf.Their rate ofvretUrn w;llyhave fallenvthh aggnegnte"

“demand..  Thus, the existence of a“wide,ﬁpectrem of investment.



'mopportunltles“mlll noﬁ necessarlly guarantee recovery from
.vrece551ons Nor 1s the lack of-"low return":lnvestmenp*iw
lifopportunltles, or. elast1c1ty pessxmlsm;"neceeeary,eo;
"generate unemployment.vn,'. 0 |
vIn;terms-of«the“analysisapreSented'here,.fnem.
responsiveness of'invesfment tofavchange‘in.the‘rateeof
‘mlnterest is a'more complex questlon than is usually squcsted

'1nvolv1ng not only ﬁhe elast1c1ty of the: marglnal eff1c1ency

.of capltal schedyhe 'but also the ShlftS in thlS Schedule

5

ffcaused'by.changesv n aggregate demand These‘shlfts are‘
“determlned by the nature of the rate of prof1£ qchedule.:
‘The. Steeper the slope of the rate of proflt bchedule, tnev
greater w1ll be tho shift of ‘the marglnal efflclency ef |
'capltal Schedule fom a glven chanqc 1n the level of 1nveetd
'ment; | | |
In ‘both the: Keyn051an and Neo- Koyneelan reqlona,
tne slepe of thQ rate,0( proflt bChOdUlC 13 affected by

_— . Lo Bz
the propensity to save‘out of proflts; ‘The hlghor thls

prepenSity;‘tho smal¥ler WLll 8§ thc offoct of a Lhango ln;
'Elnvestment“upen“folative pr1cos and so thg smaller w111 be
: _ 2
the slqpc of tnp ratc of prof;t-schedule. " In the}Nco~ N
‘Reynesian fegien;7the value of ﬁne‘pfopen5ity;to save Qiil_
be‘thelonly.of%ect on“the.SIOPe (sce Chapter IV, p;‘52j;"lnehe-
Keynesian reqion; thever, rclatiVeﬁprices,aro}af(ected\by
the ﬁroduction function as well ae by, aggregate:demandfand‘

S0 the'degreéﬂbf’the diminishing returns to .cmployment will

P
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'also have an effect p The greater the dlmlnlshing returns,

If the productlon functlon (equatlon 12 p; 45) 153
'1nterpreted as.-a v1ntage productlon functlon (of the type-

:analyzed by Solow,'et. al 1966), then the degree of dlmln* i

1sh1ng returns to employment#can be related to the level

of 1nvestment in each7v1ntage of the capltal stock. Théj'

the greater the output from any partlcular v1ntage and SO

A/V
the smaller the number of v1ntages that have to be brought

'1nto or taken out of productlon for a g1ven change 1nv

aggregate demand.' Thus, the smaller the change in relatlve_'

,prlces. It follows that the greater the level of capltal

_adcumulatlon that the economy has experlenced in the past

4
\

the smaller are the fluctuatlons lnithe marglnalfefﬁlcrency -

of cap1tal schedule S TR lv ' l.;"

The analySLS of thlS chapter suggests that ‘the

Aprole of - the marglnal eff1c1ency of capltal schedule 15

to determine’ thd apeed of thL response of 1nvestment to a .

change;in'the?ratewof“lnterest. 'Thefmore,elastlcgthe schefgi

dule, the greater will be the»initialichange ih'inveStment

‘for a changg in the rate of interest and so”the‘greateriwillV

be‘thevinitial‘shift in the schedulc. hThe"extent_of sub-" <

'Sequent shifts'ingthe marginal cfficiency of Capital'schedule

"lthe greater«w1ll be the slope of the rate of oroflt schedule.t’g_h

'.ﬁfhlgher the level of 1nvestment in the PaSt in every vlntage,:}"



hancnthns;.thehoverali'change'in'inveétmenthiiiAqepénd,en“’!
| ethe rate of proflt schedule, fThisaeuggeSte:that é&en if";
'?the marglnal eff1c1ency of capltal SChedule 1s very 1nel;>
“aatlc, 1t115 p0351ble for a fall ‘in the rate of 1nterest to
:lead to a large change 1n 1nvestment The small 1n1t1al
’1ncreaae 1n‘1nvestment wlll lead to a small rlghtward
’Shlft in the marglnal eff1c1ency of capltal SChedule
h'leadlng to a further 1ncrease in 1nvcstment.u'Thus, the
“;marglnal eff1c1ency of capltal Schedule w1ll climb»né“
the rate ‘of proflt schedule at a relatlvely slow rate..

The speed of - the changts in 1nvestment and thus,e;'
of other aggregate varlables 1s a very 1mportant gueqtlonu
‘for_macro-econohlc'analyqls'and of. courje, for publlc ‘
pollcy. " The formatlon.by entreprenturq of expectatlonsvof
tfuture prrces may be sen51t1ve to the qpeed of ad]ustment
i’of current prlces._ In termb of- the ratc of prOflt sche~
3vdwle, he expectatlons trend paraﬁeter, g; may - be 1nfluenced5
‘by the. qpecd of ad)ustmentu Whoth(r the bpeed of adju

ment causcs expccted future prlte€ to change by morc or.;iy

‘less than“the change in current prlces would scem’ tQ btt‘
, . _ o
“an open que%tlon
Keynts dleanUd another way 1n which the 5peed

of ad]ustment wil] affect tho extont of ad]uatment _He

argucd ‘that,



’ - ’6'4 -
C . | ,n%_n. |
LT is ‘the nature of organlzed 1nvestment ‘markets,. . ..
- under the. 1nfluence of purchasers largely 1gnofant""”
" .of what they.are ‘buying: and of speculators who arg,
more concerned’ with forecastlng ‘the next’ shift ef '
[,market sentlment than with a reasonable. estlmaté of ,
. the future yleld of. capital assets, that, ‘when dls—~"“p
..11lusion falls upon an over- optimistic and over- . -
bought market, it should fall with sudden and even
'*catastrophic'force.~ (Keynes 1936, p. 316) '

c'Thus, 1n terms of the constructs of thlS paper, the‘marelnal
fefflClency of capltal schedule would tend to move’ ahead a
Aof the p051t10n d1ctated by the rate of proflt schedule
;(the latter represents a reasonable estlmate of the futuret )

ZYlCld of.capltal assets ). Thus;ha_rapldylnltlal‘change»
hdleads to the marglnal eff1c1ency of capltal schedule over—i'
- shootlng 1ts ,reasonable p051t10n and SO magnlfles the
extent of the fluctuatlon.,' | )

vThe fluctuatlons 1n the‘marglnal eff1c1encylof

’capltalschedule 1nduced'byychange$~ln the level_of aggre#lft
gate demand imply_the-pcssibilityvef'the‘exlstencefoflbw "
'level‘inceme trapsg,‘A:declinehinhinVestment due, say, ;57
'-the effects of a decrease in'the ratelefzteChnelogicalt

‘merevomcnt on. thn prof]tdblllty of new 1nve tmont goods,

i

'”lead& to-a change 1T relatlvc prlces, whlch"cxacnre5*

abates ‘the leftward Shlft in the marglnal eff1c1ency of

N S
Sheg

Acapltal scheduleé ThlS w1ll then Cause further decllncs in ;i
the level of 1nvestment whlch w1ll then Shlft the marqlnalv

efficiency of’capital schedulc.even further tQ the.left;
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,Thus, because of the flex1b111ty of relatlve prlces and

“i_'thelr 1mpact on expected future prlces, the economy tends

ftowards a p051t10n of low 1nvestment, low employment and
.a low rate of proflt.i In order that such a contractlon be
’halted ‘1t is necessary for the rate of 1nterest to fall
’below‘the rate of p;ofrt so_that 1nVestment“ln phy51Cal
“aSSeEs.will“ple up.'fBut lf las“Keynes'argued &the'long pd,'"
‘Lyrate 1s!“st1cky" and the adJUStment of the rate of 1nterest
lags behlnd the rate of proflt .on phy51cal assets, then,,lt“
is. p0551ble for the economy to be "trapped" 1n a p031t10navr
of low employment and low 1nVestment. ThlS w111 be returned
3rt0'belowi‘ ) | | | o
o If the absolute prlce 1evel 1f flex1ble, then, the.

rdepresslng 1nf1uence on the marglnal eff1c1ency of'capltal

vvschedule of a fall 1n aggregate demand may Sb even‘greater~‘

If the dOCllnC 1n aggregate demand leads to a fallfinnabsOvéf'

lute\prrces,and lf.thls 1nduces.entrepreneurs to_expect
further falls in, prlces, thcn, the expeCtatidnal‘trend,'
‘parameter, a, w111 become negatlve and w111 thu,, exertra

1 deed 1t'is

VedownWardieffect on the rate of proflt;
concelvable that the rate of proflt on 1in estment goods.

could become negatlve | Even 1f’thevru11ng rate‘of proflt
"remarnS'posltlve, the pOSslblllty that the full employment"’
level of inVestment would:appear; fromathe‘standpolnt‘of |
a depresscd eCOnomy, ‘to requirc thevmalntenance of a nega—

&
tlvehrate of proflt remaing. Thus, price flex1b111ty can-
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:}havc a dcstablli21ng 1nfluence on the‘economy In such
,c1fcunstances,rthe stlmulatlontof aggregate demand by bhet
'1real balance effect would be a slendcr reed on whlch to.
:rest hopcs for a recovcry 1n view of thc forces oberatlng
*Ln the opp051tc dlrcctlon.l, | |

It was noted above that‘IS—LM‘analySiS is'defi¥ L

-

c1tnt becausc 1t does not take 1nto account the shlfts in
gtho marglnal eff1c1ency of capltal schedulc that result
"from changes 1n’the lcvel of 1nvestmcnt.a chcvcr,.it 15
_pOSSlle to analyzc thc 1nflncnce ofﬂthe monéybsﬁpply'cn ‘o
aggregate‘cconchic activitbey thc‘constructioniin (p, Ii

1, épacc/of"awSchcdule which Shows'thc:vaiucs*of p'and~I

.G

'ccnsistcnt,witn moncyfmarkctccquilibrium;'cThis}wiil be
‘callcdlthémdncy‘markct'gchedutc (Mﬁ schcquie).

In KcYncsian;analysia;‘thc dcmandcfcr‘rcqif“
'g'nalancesyis positchlychiatcd'to thcnlchltqf rcal.incomc
andrncgatibcly rclated‘to;thc.ratc cf inteféat; 'fhéa may

‘bc writtcn;'

E b .
pooo L, Y)
‘where 7 E ) )»'
MD :chmand’fOrtndminal'mOncy‘balanCOS,
:P = Price lcncl.
e .

lSlcndcf indcoed aincc,‘fn'asvfar as price falls are cxpcctcd
the expenditure cffect of a stock of real wealth will be '
reduced. :



PO

"Rate’of’ihtereét;

e
Il

‘Yh

S

Level of real 1ncome.

In the Keyn931an reglon, there 1s a one. to one relatlon :

_Jbetween the level of 1nvestment and the 1eve1 of 1ncome

’.whlch depends ‘on the nature of the productlon functlonland
’the propen51ty th éave out of proflts. Since this rclatloné
‘hsh;p lS pos;tlve, 1t follous that 1nvestment‘may be subsx~>
‘tﬁted/EQr'inéomé”ln‘the:money,dpmand functlon and,that thc.

‘firSt deriVative of this fphctiontwith tcspect to'investment‘

‘is positive.

2 M :
52 e E(E, )
£L.0, £, -0

:EquilibriUh,ih the money markct requires that

,monéy'dcmandcdhiS'equai td'monoy shpbly;v A55ume, for ‘the
moment , thdt thn qovcrnmont kcopq tho real mon(y supply
"fixed by varying thcrnomlnal‘monuy supply in rcsponsp to

Chahges in the prico level. - A positive rcelationship- bet— -~

ween the rate of interest and the level of investment can

be'dérived.‘ At high levels of,instthcnt,‘incomé‘andrthus;

the transactibn'demand‘for moncy Will‘be high. In order

that money demand w1ll'bo equal to thc moncy supply‘ih the

aqgregatc Ca hlgh rate of interest w111 bv rcquired to
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reduce the‘speculatlve component of the demand for money
',The COnVGrSL wxll have to hold at low rates of 1nterestt
Once'full employment~1s.reached real 1ncomegls

';1nvar1ant to changes 1n the level of 1nvestment.v'Thus;Hv

fym'at full employment, the transactlons demand for real bal-

ances. w1ll be, constant.zv Money market equlllbrlum w1l1

ﬂrequlre a Constant Speculatlve demand for real balances

4

in the face of a constant money 5upply In consequence,

Q

‘vthe money market schedule W111 be hor120ntal in the Neo~ﬁ

KeynCSLan and Inflatlon Barrler reglons., The nature of;
f

the money_market Schedule“lsfshownmln F;qure-3.

Rate of,
Interest

Y

' Neo-Keynesian g Ig;i?;;?n o
| ,RegiOn‘ LT L]
Ke g o Co Region
cynesian . 1 .
Region ! R
B \

Investment
~Fiqure‘3‘

L o e

2Ass)umlng no. dlstrlbutlonal dlffercnces in the demand for
moncy. In the Neo- Keynesian reqlon, a change in. 1nvestment
will change - the distribution of income. If firms have a - ‘
hlgher demand for real balances than households, an increasc’
in iknvestment will increcase the demand for money. It is
‘worth noting that in reality, a dlqtrlbutlonal dif ference
may c¢xist. [In Canada, the moncy supply is roughly a ‘
half of G.N.P.. Assuming. that SpCCUlathC balances arcn't
enormous, it would appecar likely that firms hold large
~transactions balances. Few houscholds are in a po ;ition
" to hold a half of their annual income in cash.

%

A
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- The' 81ze of the real money suéply affects.the'
:p031t10n of the money market schedule The greater the
‘;real;money supply, the lower is the moncy market schedule
reflectlng the fact that, for a given lovel"of 1nvestment{
a lower rate of 1nterest is needed to tquate tht demand
;fer real monoy Wlth the suppiy’ | |
| | To demonstratc the dctermlnatlon of aggregate’
“inrestmeht, 1tlla neceesary to add the rate . of proflt
"‘Schedule and the marqlnal offlc1oncy of capxtal %chodulo
',te the‘moaey ﬁarkettachedulel _ASsume; for the moment,
that the R,O;P.TSchedﬁlc cats_the MM écheduiexasjillu$; 

 trated in Figurc 4. ’If the -economy starts with a level

.MM.échedule.': ,
R.O.P. schedule -

ate off-
Profit

"Raterof
Interms

. ‘)A

EC schedule -

Fiqure 4
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cof 1nve5tmeht equal ‘to I

hls hlgh enough to drlve the ratt of 1nterest up to lB

. B"

jthe marglnal eff1c10ncy of capltal schedule at pOlnt C

h Kate of Profit

- Rat(k/f-lntervs

B; then the MEC schedule w1l}ﬁy¢

: cut the R.0O.P. schedule at B., At:IB the demand for&poney

Since tne rate of proflt on phy51cal asse&s 1s less than

i entrepreneurs w1ll attempt to Cut back 1nvestment along

-

»(the p01nt C representlng the level of 1nvestment at wh1ch
.entrepreneurs expect to earn a rate of proflt equal to the
‘rullng.rate ofllnterest on oonds).“ Of course when 1nvest—’

‘ment 1s cut back the marglnal eff1c1ency of capltal sche-

dule wxll Shlft to the left and there w1ll be further cut—v

<backs 1n 1nvestment.¢ Ior any negatlve slope of the MEC
curve, inVestment-Will,fall toMIA where the MM schedule,,'
- .cuts the R-Q,Pu‘schedule.,,AS'nOted above; th'e steepnessib

of the‘slope of the'MEC.schedule will affect the}speed’

vaadjuStment,

o

; , _ : | v L o
In Figure 5, a level of 1investment associated

fwith,the MM scheduld 'lying belowvthebR;O.P. SChedule is

MM \e.tncdul(

~77~74%{rfbrscheduh

O

‘)D

I 1 , . ) Inve tment

_ Figure 5

'”;;?ﬂ%ﬂy



'mcongiderede_Inspectlon of Fléure 5 w111 reveai that 1nvest~;‘
ment wlll tend to 1ncrease from I to I E N |
From these.two cases, 1t may be concluded that
elwheneyer the money'market‘SChedule;lles above“(below)'the

rate of proflt schedule, 1nvestment w111 falll(rlse)

f“: ~d The p051t10n’of equlllbrlum deplcted 1n Flgures
,4 and 5 depended on an arbltrarlly determlned location
of the two schedules and on the unreallstlc assumptlon of
the behav1or of the monetary authorlty., In‘fact,,these‘
‘two factors are relatedu To*drop the asSumption concern—

r
1ng the chan§b 1n the nomlnal money stock means that move—

'ments 1n*the absolut rice 1cyél will affect the p051t10n

of the mOney market curve,and'thUS,'the p051t10n.of‘comb1ned

’:money market and product market equlllbrlum In order that

the 1mpact of prlct flex1b111ty may be 1aolated ‘1t W1ll
'be assumed that&the nomlnal money supply 1S flxed. ;

- If the nomlnal money supply 'is flxed"thCh‘an.
1ncrea se in’ the prlce 1evel will reduce ‘the reai moncy - supply.

o ln order that demand for real- balancea be roduced terth1"‘\~rf
?‘level 1t is necessary that for ahy level of 1nvestment;

the rate of 1nterest be hlgher. .Thus,.lnflatlon erl raise -
,the)money market schedule. 'COnverseiy; defiation wiil

:lower thetschedule. :(It‘Should hc-noted,that:the price

changes referred to here are not cxpected price changes.)
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b ‘, »Thé bfaetice of feiatiag'ehanges én‘ﬁﬁeapriCeyi
fieVel.to~the ievel of eﬁblbyh;it'and'aggteeate demanA‘QiIi
_be:aaepfed he:e{ 'If aggregate demand is below the full
empIJYmegt4ley5%;.1.e. the’ econo&y is 1n the Keyne51an
",region; tﬁeh the price'level w1ll'be assUmed/to.fall; If
- aggfeqateademand:isigreater than'the‘minimuﬁ:leveivheces~-

'Safy to generaté fﬁll‘employment; i.e.'the:eeonomy iéa;n '

the Veo~Keynesxan or Inflatlon Barrler reglon;,.fheh_i;‘
7w1ll be assumed that the prlce 1eve1 rlses; At the "jUSt
- full employment ‘pOSlﬁth, L&OT on the boundary of the
‘“Keyne51an and Neo—Keyne51an regions, the”price level‘will'
‘be assumed constant._ Thls-ls,'of;course, a églar‘ease of
the Phillips’cu;ve analysié of'inflation

U51ng the rule of 1nflat10n descrlbed above, there =

are a number of p0551ble p051t10ns of the MM and R 0. P 'scﬁe—:ei
"dulOS.wthh nced to be analyzed.ftThe flrst case to bev‘ | |
eonsidered is whereithe MM-Sgﬁedules'lies beiow tbe'R;Q.P} '
. sChedalei"This is illustrated in Fiqufe‘61 :inQestmenf o
‘ Qill tend to eiSQ f:om-whaeeyer.position:the economy‘eéarﬁs
f rom aﬁdiso'the ecenomygwili'move‘inﬁO‘eifherthe‘Neef”u -
Keyneeian region_or‘tﬁe‘inflation'Barriefvrd§ioﬁ. The
pricegleve} will rise,'}edueing_the real honey suppiy and
~raising the MM Scpedale. iThe'MM‘Scheduie wili‘rise until
the ;ate of inﬁereSt,Cxcceds the raﬁe of profit. 1f the
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cventually,

MM’schedule rlscs %apldly relatlve to thc 1ncrcase in thc o R

level of 1nvestment

then at a p051t10n 11ke pOLnt A xn FlgUre 6 where 1nvest— fu

7antulS }ess than’I‘

rate of’ proflt-

to fall.

.

'shift in the MM schedule,

Investmcnt w111 cease

If 1nvéstment increaéés}rapidly“relatlve to thc

1f the nom1na1 monty Gupply 1% leOdp
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Once the ‘Keynesian reqjon is. reached,

E._iit?.'il.l;'in. ,t*"’ Afdll "«”lvn“(l thus, V'tah(f‘“MM schoe="

c.l'n lv.ld to g0 vvr(ll dilifirrvnt results
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it s possible that investment. just reaches the fultl.
('-m}).ll(')ymunt, lovel I'A, as the MM curve ,r«:.l(:‘f‘i(‘?_s;- l-:fho"L;’nn{;(‘n'l(:yv

position. Phen the rate ot 'price change would be ZOTO,

3

the MM curve will be stationary and the fluctuations: in
the: aggredgate variables will have stopped. ‘However, this

i only a LI" t i'l)é,ﬁl xly 1 } inves l.m(ﬂrn.t'; i li(:r;"é,J :»iv':;;' 3 l_(“)w:l y. :

1t "ln;,xy be ig*‘:;:; than. ‘ll\‘ wh(n tv‘lw‘ MM \:‘-;v(:'lll(-d‘!,l l'ff r«;ell(:ll;,-.';" the M
1 .111{]‘(}11(:3{'lp(‘m 1 l.,i.on‘ and :;:'(‘;' Lthe ‘rbllM, ':‘1,‘(:1‘1'(7.-(-11,‘1 e .wi 11 ‘v(:()nt‘ inue. to
tall. wWhen i rdn‘/(a:‘; Lment, ."(-"vcntgi,m [y reaches he ull ('m,pl()Y’HA

: : - 'v - . : . ‘v ‘. V .
ment level, the MM schedule will be below the 'R.LOGP.
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schvdulo and tho cconomy w111 movc lnto thc Neo Koync31dn

 Pg10n.i Tho subqequvnt course of vvent 'w;llubchdﬁscripéd,,

by thv procw‘s ana"lyz'ad abOvo 'i* Lher af;v wher\Q‘t‘hb MM

sChddulc'liof complotvly below! thc R-O;P. ,chodnlu f  -

O

In Hw ovont thdt thc slop(* of U)o MM ‘»ChL‘dulC

Tis nhot Toss t;hdn the 'R_, (),..l?. s:;chcd,_u le an’d“th,ui"sz l_ »i,c*s]bié'low; .

' th( li,'(.),.I";"'E'i(TIJ(,'?(i\J1’(“ xn 'thu—‘-Kt‘&"hc»:»;fi.dn ‘reg‘i()nf'\&hch the two

{

’;;;»(:.’}.-n.‘}'c’iu_l_i-}/:; ares in”}?hv tmqon(y pc) ,LLLon, fL was -sh(_)‘\;vr‘x-‘ab‘oy(‘r
thxt_<yc1 i‘c';{x]?'b‘uhdvi’,o’r, of fsi,qgrqqqt(?' v,aridbl,(:rs‘ can r(wult '

,frx- Hu,( 'c?;i'r‘etuzm:;'t;.'n’u':o:;’. then ,“ ‘th"(‘r 't;:}:mur'y l)c>f:6m(}£; .1 'tﬂhoory

()( t,hv l)unvlnw 5. (yc]vf 'V’I‘i’)e L(‘lllnq or’ uppvr turnlnq po;nt

is cdu‘m(j by t‘w d(muui for: m<)my l)lddllnq up th(‘ re‘nto'_ Q.f"
 1 r‘l_f,t‘frm;tu .:hovv th«- r;n‘p. ()flb profﬂxvt_‘ V/I'L was urq\’wd L;h«‘:blL‘ 'Q’l,h‘iv:;

‘ resulbt wase ol jkv ly Lo cemaerge because the Inflat _i()n Hdrr ior

<)

_réqion put an upper limit on the rate of profit. 'lh(-.
Tower t hrnihq PO i;nt v‘or f1o0or W;x’:v;_ '(:-'lu.‘-;(‘d by tho rdto of

_ii‘nf.wr‘cn';t, .1llJn<] by more Hmn th ratoe <)f pr()fxt and ‘t;h:i)‘!‘;,' 0

. v,

Gt nnul at’ lnq Jnvc':;vt_mcn 1. 'I‘hu:'; P h(' ‘b n'(*:;':f; '(:‘yc.:lv@- 150 caused

s

by '-tfh(‘-' qr_f‘f(,-(:t: of the rate of pr@)’f‘it“ and the rate of interest
on the ‘:fl.ﬁt)'.'(]‘r‘(,‘()rlti' lovie} c'),f'_ investment .

“There are forces which may weaken or even comploe-.
4000 " . | .
tely remove the ‘upper and. lower turning points. - For the

upper turning point, two major factors come to mind. Firs Uy,

there s the possibility that entrepréncurs expectations
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'of future prlce chanqes dro'lncrcasgd by Lhovposltlvc'rate

of ;n[latlon oxperlvnced in the Noo l\cynom an and Inflatlon

',_Bdrr‘ler r(,q]on:;., An lnCr(n) e ine Lh(' (xp( ctod rato of 1nf1d—
" tion w,ill'l' ;sh‘fi'f‘t, thﬂe R 0P rsc:h(:du]‘o upward“ and l)(‘LdUSC
,QF_,t‘hc:i.hcrease in t.hho;aportumty co«‘t, ol l1old1 nq monoy,

' - shift the MM ,ghodulo (]ownward,,.,' 'th:, wil l pr()]onq th(*: ‘
upswing. - However, "_”th‘(‘:, po:‘;ii: ive rat(.: (")‘f.' inf Lat ion wi 11
.co"nt.in'g‘m"to reduce Lho )‘(‘(lJ valuv ()l th(f ,m/uncy_ ,uppjy dnd

,o f()."}’”c‘(;,‘( uyp‘ thkz ra‘t',gz; (af i,nt;(z rv(;-.:;ﬁt:'.;- 'f*l."h(r_ r,;'f' f‘o&;’t of inf]’uLipn
‘ ’ on the r'm()l"lve_y; ;:;iivjj')p_l _y. | 1 (:;,)“n ‘!_VF'i n u:n ‘l . "I‘Iu/j  (‘ of F(?,c‘tv () f ..t"-xp(vflc:‘l,i‘(‘l |
jr;f 1 (1'1t i?;n on. t.’}“n'(;ﬁ;.R“. 0 P g cmd ‘MM s'-‘.(:,}.ﬁ:'duv] oS s a dng;f ‘,and‘ t‘"().rl :
.11 1 (:f l"(:lc;'L . "l’-'hu':FJ »,,  {. ht- (1(1 J u”tm(A n‘L A Re f | '(3’)(;)0(: t;a‘t ioh:ﬁ wlii 11 |

. on ly pro l()nq the boom l (\rnp()rd r—1 il Y- J‘VI‘\‘/V()n'!;ua*] Ty,. there will
be o downl urn, Jsince c»v,(-‘nlr,lm L1y l:—lnl";r'fa‘t,(p of dnteroest cwill

exdGod Huﬁ rate of proftit. -

oy

Pt

The monetary authority can prevent the rige in
the rate of interest by incrcasing the money f;uppl y ;

continual incréase_in the nominal. moncy }»UM) ly will pro-
' o S o A PR
vent the MM scohodul'oo f rom .y l'nt} and 1t huyg, pr ol ()nq l }1(- boom.

.

Such a policy would l).(-' dl fic ull to 1ol 'l()w' n pr‘.’urt'i(;v
because of the pr()})l(‘m. of '[)I‘f,‘(il(fl?il'l(]_, changes in price

+

expectations . ',l'hu:»; . Jin o boom situation, a positive rate.

of inflation will gradually. | nf lucnee the expected rate.
The ,(:k)xi‘:;(--(]l»u-‘nt f;‘vh,iTL:; in }‘lf,,"‘ R.OLP. and MM .'i(fllmju] o5 owl ] l

@



load to inérc:a}:és ;,.‘»i,n’ ’t'hoﬁ“lac-ryoll df-v._i/;m‘/cr‘svt’menti .a‘h.d aggravatc =
?L:‘he Lnf lati‘lona*r‘y.rf 51 tu:'a.’t‘i‘o’n,.‘ : If 't’h(; _moné tary —,'_aijtho‘i“i‘t-y;"’ft |

| could p;cd‘i ctth(,( sh1f Ls, thun L'Lmay b( dblL tooff*set

ith(;‘n‘\ byr(duglng ’thg _h',t(," .()'/f} lncrLj)L of bth-‘c"»l nomlnnl _'m‘(')ne'y -
;5 uv;")pl_ll)'/ . _1 vf_—, on .'thc 'oft.h(vrr hdnd .. the mon(,‘ Ldry authrolty o

- acts too late, “then its reduction in-the rate of increase

of the . nominal: :;upp ly wi'l 1 vo‘ccali‘x_'"v at. the L ime when the h ighor‘» ) ._

rate of i nf 1 a‘f ion ’vh:avs v Ib(:;un‘ ;xl J_ow'u;(:l ’ 'toq‘ {rfgdugv'c‘ ‘the riv(:,qill ‘ 3h}().h»r__;y-_ ’ k
:,;ul,?[)ly - ,’I“h'li' _upwa rd (_r{foc‘t_: 6!1_ Uf“", ra’xuz\&glf in t‘c:vr'c::s‘,t 'wc"):u.']dl -‘va
I’,‘a,rq(ér tha'rlﬂ;mt’ic‘j pdt;eq ‘and (’:,ol:ulld bo l.arr;é‘ ‘.‘(‘rni(}‘u(_.jh to (x— :
“‘Cf.‘;(.‘d thar 1:'(-1vt,u' )'01 prof Lt ‘and 1'0."1(1 1o a d(‘)wvnturv'“n. ,ﬁiny if ,
. . . g [ C : ) v T : e

t-he o !)(’]).(.%,‘Ct;(v;d; rate of lni la L iLon, ‘thr;' v"';lct ua f vrv.‘xt,.(-,f,(')‘i'» ,ih"f i»éx—' -
' t i (’)}rln‘v ‘vmd the n’;t’(;‘ O t S1ne 'r(‘,aj:;u ,()“'tv" "Um‘ 3‘m<)'r‘1(ry j f\‘il’l\p}_‘)‘lv,'y Jr(;dll )
A (,_\q.udl will an ‘.1' nf'l".,x“t ronary )u Ii]LiQﬂl Lo the R() A L dndMM
:;?:hl,wiu]v.j; be (‘,“()/Il.":td’l“l.f; ()-\‘/(rr’vtillnﬂ. |
/\vt“,,]o\‘v’ Jevels (3 f -jvn'(‘:(,)m(,*', t,vhgiv,up[ur“h "‘(1_(,.!):5(?17‘«1']}.)7(_‘<1

\ . R

above was causcd by the fall in the rate of interest Lo

i,

- a point below the rate! ()'f" profit. "The extent of the fall

.

in the rate of interest was a result.of the agsymption

that the MM schedule fell Lo a position where it was complo-- ,
tely below the R.OLP. schedule when the two schedules were
tangential ;)t- the full ()mp]oyr‘nc‘ntr pc):;iti,()ri,l;»i‘.:(ﬁ‘» 1"},(,4-{)(;,‘7‘,;'i_ N ﬂ
tion depicted i h_Fi:jb‘n}_ 8. However, it is possible that.

the slope ot the MM schedule be lTegs steep in the Kéynestan
‘ rf:qi(’)h and this could affect the upturn. '

‘ B
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»

The slope of the MM schedule in t,h("K«-yr‘u-:’;ivy.mf

region ks affoectod by the interesnt ' clasticity of the demand

S a’
SO

for money. P‘l’ﬁ greater this clastaierby, the 'tess stoep. A
the Slope. of. the” MM schedule. 1 thoe clasticit y“ 15 o anfinid (‘-, L

.00 .’;‘liquidily trap ¢xists, then the slope of the MM



'_moncy 14 su{ficihhtly

schm’du,le),_b,oconiésfirori;:or_l‘,'ta‘lf .. In figufce 8, threce. cages ar(r;i! ‘
presented.  In cascel (a) Lho‘oLaSLicitygof the dg - for

high for the MM curve ‘to lic yubko'_‘vf;,

‘the R.O.P.. curve “throughout the Keynesian region. In"t,fa.'s‘_«'v:‘

e

' (b) thp'éldﬁticityfof monQY'dcmand'iu ﬁliéhtlyileQf*ahd

.50 the MM schedule - lies ab()yi:_ th¢ R.0.P. schedule for only

N

~lead to o a major depression.

e

part of thdé Keynesian tegion. In-.case (¢) the MM sche-- o

‘dule i’hqludc:f‘, a.liquj,ditfy trap - it 1s horizontal- at a

»

low lével of “the rate of interest.

It wq:;gdm“nonstrat,o(rl. above that if thi MM schedule

«

“is above sthes R.0.P. schedule, thén the level of investment

will fall. I¥ the schedules have Lh(':.-;_'(‘n I)()Sitli.()ih 1n 'l_jlu;
A . -

CKeymesian region,, o then the leconomy will collapse at low

Tevels of ipcome. - 1n case’ (a) the '_’i%:(') I Lapse will occur if
investment falls below the "just full enployment® Jevel.

o ’ ) . ‘ ’ : R 5‘.., R
CAS soon as o uncemployment appears, a major recession resultis,

a -

“Guch - high degree of instability is most probably unusual

for-capitalist ‘cconomies.  Casces (b)Y and () aresmorg
realistic in that there 1g 0 "point of. collapsoe™.
- o S - /: ] 4

which

Cxiots al g positive tevel of uncmp loyment . Provided

unr\mpgl:()y’m«'*fnQ, docsn't fal 1 bhelow this criti cal levely l,}l;f

downswing will be halt cd-‘by_ interest rate frexibility.

o

However, (it this level” of un(-ln;g]()Ymt'nt, is o excceeded, then

thee relative inflexibitity of thé rate of intoerest will

* 5
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S A
CaSéS 'wlﬂ.l.m‘r'c‘ the MM gchediule lies above the R.'();P;A_;,' o

schedule for some part of the Keynésian pegion correspond,

to Che cases ‘Keynds analyzed in the atral Theory .

“Investment in‘lbw, the rate of profit is low, the marginal
Cefficiency of capital iu.déprcsséd; uncmployment is high,

~.and there is an excess demand I'()j‘rvr?onz-:y.-‘ The of fectiveness

of an (_;xpa!,n;'—;"ion ‘in the moncy ssup‘p]y‘,‘ whethoer caused by the

_/‘u(v:;L}é)nf.; of the 'vmonv(v:t,va'r'y authority or the of fects of defla- -

<
d

LjQr{,arwi_ Il depend on how far it 'l(jW(-f'_:; the MM :’;(‘:h'(r_(‘llj'](?. '
JU Tower the MM schedule, the fuljt‘h'(‘:r to Lhe left i the

"poin.t whoge 1t i nterscets the RIO.P. schedule and sO the
e . s ‘ . . . . . .

“higher (Jn(rmp loyment has. to bes ’Ifo‘r_‘ investment, Lo tq/’l‘ 1.

Az tho MM :1(:h(:<lul‘(f .g'n 11, Cthe r"_p()i nt, of (:()_.l l.a[’x:;«_'v". shifts
Lto the left. ',llowuvr“«_-x_", the existence of  a lv'i}quidvi_rt;y‘j.lv,rup

1

‘may bring the fall ot he MM schedule to .i‘n‘ ond a;rl'(l' thus,

yrevent the "point of colla ).';(»"'_ from moving - to the Feft:o
R I A ronm J .

Monctaygy expansion would be incffective. |

7

In as far as a rate of detlation induces-expec-

-

tations of - Jurther price level changes,. the situdtion ig

aggravated.  The RO gscheduld will shift down Lf expec-

B g T

S ‘ . B S S o v
tations of talls in the price fevel are increased. and the

MM schedule will shiitt upwards. The "point of col tapse™
will move to the right inercasing the arca where market
L forces {end to reduce the Tevel of investment and inteénsify -
. ! v » ’ ‘ CoF . ' . A' . N
the depression. The only conceivable oftsetting-force will

r'd

>

be the real balance of fect. It would appear unl ikely that

.this would be strong cnough. : ~

-
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A Changc in théfpropcﬁSLty tohsaveﬁoﬁt of prOfltS

lell cledrly affcct the rate of proflt schedule.‘,gn 4”9I§asQ'

(dccreasc)xln thc prOpcnbLty wlll lowcr (raLsé)fthétQLopé
of thé’ééhedule;v Thls clearly follows from the cquatlonvof
?thlachcdulu ‘on Page 52. Thus, 1in as fdr a4’ thc wealth e
'vgiiect stlmulatcs prLndltureawhen bhcre is a fall in Lhcv
v’PflCC le§§}, thc‘ROP schcdqle w;)l.bc rdlSLd dnd ancstmonL «
;wilvaéﬂspimﬁla£pqg’ ﬂs‘hOth~dbOVC this positive:impdCt |

"on.the level of expenditure has to compcgg'thh the negative
‘ . S e Bew T o .

“1mpact due to the'adjusthnthf'ckpectatiOns concerning the

future course of prices.

fhe)impﬁcLhof Q chﬁngé’ih qovernmung spcndinq,ﬂor‘

Jndvcd a chdngc ln any othurlexogcnoudly dctcrmxnchwc omtnt
"of ugg;egdte dcmandt-cg; cxports, WIll bc golsh;lt thq énilrp
HOPh;cthulc. An lncread 8¢ kdcércgaei ;n cxpénditqré‘wiil;
.JLSQ (lowur) the 5Chedulg;'qutLAcfﬁord; jthﬂhéuld:bc hQLédl
that ;L hqg,bucn impiLciLiy'uﬁsumcéziggﬁ’Lh¢ ra(Q 0£;p}6(iL X
;rgﬁcrpudv£Q on‘thQ Vgrtig41 §xL3 LH“tH6t quQ éxpécfgd td;
bc'ﬂﬂﬁﬂﬁéﬁfrényinvuwﬁmcnt. WlIrLax¢§1wcrv inéorpofaiédviﬂtql
Lh(.; model p Lh‘en it w,(')ujid bé'mc, r_’at,(: ol ’pr'o.fjt.’ ';:fu:-g .v tax
 1‘,tJ1qt_'w(n11q (1p1xhir,?u1 Lﬁc' Qurﬂ!ical ,in:;w | | |

’qovvrnment pUllgy dcqlgngd Lo artér ihé ra(Q ot
Bl .

tax paid oub&of,profjts will have two Uffcctﬂ on the ROP

schedul e, Firstly, a tox reduction will raise the expected

i



rate of ‘pr.'c)f"}t“ to be carned from a” gi"v'en" strg,dm of [uturé |
‘grpss profits.~ Séédndly;vif‘ﬁhe pfobehﬁity(tq_suVC;is-lqss 
't“,hanAone,' a_r,ed'q‘cti(;r(x ,_iril tv:ayxeb' on ):&)fi ts w111 rLducc lt,.hle‘_
WIthdfdwalS,ffoﬁ the circuiar flows‘df incohc'(since soﬁc
‘:of thc prLVJOUHly taxed prOflLJ w¢1] bL spent) and acL aéf
‘a atlmulus boLhﬂ&o income and prOfLLq;. Thud for'two rcasoné
A ruduqtion infprbfit taxcg willet;mulgtéﬂthe1ratéfof
vpr()fit‘."l N

| The Keynesiaf view Lhat ina depressed cconomy,
I'iu’cai i)O.l.j,CY'i:i d moru powerful tool bt;ha,nllm()l‘l'ct,ulfy ]v)ol‘ivc;“y -
.Ior endlng a de pres'uon woul d dpp(ur to be dup[)()rt(‘d by
Lho andlyqj ’prcﬁeni,od h(:rc."‘ Munct;ary‘ CXpdnsion will:
lower' the money nh;‘rkc:lj,‘ u(‘:}u‘:,dul(r a.n‘d_ will Lhug , push 'Uu:
tlllr(:ﬁh() Id‘po.i'nt‘_t,(‘) th-r: ifJLL." “()W(:\{L‘Yﬂ thLhuz; th 3 P:('“;I}L
wi’_l 1 move zsu’ff f."ici(:ﬁcy far to ‘g.;jaravrit(‘::c i‘«:co‘\/ur’)ll B ‘:‘; '<’)‘p(:\vlei 1O .’ '
‘doubt . "'I‘hcju)»{.i:;‘t,cn‘(;‘e of a l,i(_,l“uidi. L'yv trap WIIJ :L(‘gnd to.
i’(fdl.\l()c Lhe :,’i'z(v; ol ’l;h(': lettward ahl l',‘l_.vv()n the ()lh(r han,d',
d guyur'nn“u:nllv del jcit emerges ag g power ! ulv tool.  Not ,o“‘.‘_l[y‘
are. there the di r'.c((:L effeets du.ugt,o vac multipli er’ pracesi,
but there s also a uLi‘nml}u;l:on n d(zmand dli(é- O r1 e
in the rate of [‘);I‘(,.')f’i‘t,"('/\ unit ()f“('J‘()Vf'flntH(}I;t, defirent
| spending iy c,:q‘uiva“lunif Lo a unit of jn‘\v/(;-u‘menlv.l Li;‘i(:ndinq | LN
1ts abi l.ii.y Lo raige the rate (’)1‘ i)r()i'it by a mov{rmvu‘nt,

along the rate of profit. gchedule.  Thug, .i.nvc.’.it,llnnnt will
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be stxmulated by an 1ncreasc in the gOVanmcnt dof1c1t and.
“ this w111 lead to addltlonal multlpller effects.,
Monetarlstls havu argued that the money Supply

15 a determxnunt‘of the lcvcl of consumptlon_expendltures. -

ln as fdr as thb cffcct LXJhtb, dn increase in thg money
bupply w111 have a stlmu]atlve effect on aggregate demand

*and wiLl‘réisc'Lhc level uf income. assoclatgd-WLth’a g&ven'

‘1c§¢;.offinﬁcstmuhg,;‘Thc ratg of préfiﬁrséhédule'Will be
-rQiugd. :This QQUld’ténd to increaselfhe poQé of mone ary'
pblicy. | | |

vThc'anqusis prcscntéd here is q distinct'impfdvc{
man upon thé I5~-LM analyalu. 1Thclexblicit andlyéig of 

the dctermlnantb of LhL rate oi prurlt provides a super lor

analytical bd:lﬂ ; Furthcrmoru, thU:COnCluﬁjonﬁ appegr
mprc in dccord WJth Kcynu "o{iqihﬁl dnqiydis. ;KcynQ;
went Lo qruat Jcngthwrto.demunﬁtrqté thc'ihsLabiliLyvof a
caﬁi}alnst ucunomy.W HvAdrguvd that in Q:duprQsQion,'ma;kéL

forces were such ag to Lp‘t,cmi i f.'-y the cconomic chaos. The,
o . | o LT co e

conclusion of instability and of the existence of forces

whose depressing terdencies remain unabated is not the

conclusion of 15-LM dnalysis.’ LS-LM analysis has a rather

Static nature when compared with Keynes' original analysio.
ILs. positions of cquidibrium are tixed. Once the cconomy

. . . : t ) - C o ’ Cox
“yeaches them, there are no ftorces tending Lo disrupt further
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the level of economle act1v1ty. The analy51s presented here

;suggeats that the attalnment of a Bhort run equlllbrlum

®

£ .

»whlch lasts for any lgngth of t1me 18 not guaranteed. At.

' fboth hlgh and low levels of aggregate demand, the llkellhOOd

GXIStB that there dre forces whlch w111 change the level of

u

.;conomlc act1v1ty-, Fluctuatlons appearfas the maJor conClu—'w

EA

" s8ion. Whether these fluctuaglons aEe damped or noL, Lmerge‘

as: somewhat of an openfquestxon for downward fluctuatlons )

N M o

and rdther more llkely fox upward fluCtUdtLODx.

In more Bophlstlcated;verSLOns of 1S-1M analysecy,
qn:accelerator Spebification‘is includcd in the investment

Iunetlon, cg Dernburg and Défnburg. The inclusion of. a

- 24,

g
%

'pOJlLLVO relatlonehlp bc en_aneﬁtmenLtuhdethc,leﬁel 0f
'}ncome.goes some wﬂx @owards‘eupte:jngthedeffectﬁvuyithe
aqalysfs of Lhisfchepeer. ,if’LHe ucccleerqq.coeff}cjeﬁL
-is very high, iﬂ-je poﬁ&iﬁle‘fe;4thehlseurvelio slope.up—
Q&rds and intc;ucct the‘yM;hrve;lrom'gelowffiﬂﬁder‘eueh a
‘ conLighrdtLOn,of chves; Lhe'in@erdectienvboini;will,beA.(

. . r T e R
nﬂtable.eenowever, Lhe-economy ﬁi11;bc'in‘aﬂkhife cdge
ppsieion and ineomQ 1cyelu, in resgunub 10;d dxeturbdncv

will rise‘to,infinity or fall to zcrd-"ThL knlfv odge o

' X R e | .

result xs.Ver different from the fluctuations whlchhyeyult
lrom Lhe ROP anu]yslu;"FlQELuaLidnﬁ,cQuld?bc derived from

ansophlsthatcd Ib*LM,modOl,il Lhc acCthrulorGCOCinéicntﬂl*'

4

. i & .
wag allowed to vary as income varied. - But how could such.
. L . . ) . 2, . (e - * i S

LT e
RN ¥
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yar¢5;iéns be jdstified?_'onlyfpy an appéalAto‘the'béhaf
Vidurféf,ihéxraté;of'profoQ “Without anVGXPIicif é6élyé;s
of tﬁbnrafe of profit; itmﬁst_béargued.thaf_such:var;f  |
:étiohé would reprcseht fqd,hoc93£hcdfi;ing;'" “
Th¢~shap;‘pglthé‘ratq of prOfiﬁ‘SChedu;e rclieé,
heavily ohﬁthc negatiﬁe‘rélétipn‘betweeh’thé'lével §f“iqcom§4;.

- and the real wage rate. ‘Recent theoretical and eﬁpiricalﬂ

e s

~ work, Solow and Stights, Darro and Grossman, Kuh,°Dodkin)i'

{has cast doubt on the speed with™w

ich'rcal'wagé rates will

‘adjust to a change in inCOme;ﬁ 50low Lnd,ftightg have- intro-

dueqdftheﬁconéept ot méhctury cquilibr@Um‘thCh ia of ghd;tcr"
run‘derivdtiah‘thqh‘short ;uﬁcqui}iprium. 71n ménctqff?
cquiLibrium; théy‘qrguc‘th;t Lhé‘rcal wdge rutéijé fikcd._

: ft iollows that thc‘ratc~u['pfofit'sthqdqlébfdf hantafy7
cqﬁilibrium willlbc ho}izuntul., Chanqcu‘in invéstmenivwilk
have né initialdjmpaCt-oﬂ thu‘ruté quperiﬁ. Udﬁgﬁcr,4as 

the new short run equilibriuwn position i1s dpproached, the
& : . ’ ' ' ‘ ‘ ‘. V | ‘ " . ’ s
horizontal schedule will be shifted along the ﬂhprt‘:un‘RQP

L aeagle .

schedule.” "Thud, the indlusion of monetary equilibrium will
tend to slow down the speed of .rr;."a;‘)()r;uu: of the rate of prof it

to changes 1n the level ot jnveStmpnt..-

The implications for the rate of protfit schedule/ .

MM schedule analysis of "allowing for dvldqgcd responge of

resl wages to changes in the lLevel "of incomé are as follows.

-
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If- the economy is at any pOBlthn other than the ]ust full

employment pOBlthn, thcn, because of changes 1nfthe absﬁé;g S

ute prlce level, thc MM curve will be thher r181ng or *;3 R

- 8

falllng.« Th15 wxll cause fluctuatlons 1n 1nc%me even if

+

ca. momentary horlzontal ROP schedulc exldts.v The only dlff—“

erence w111 bL that [luctuatlons will be blowcr.ﬁ Thcrc LS'-’

no reason to thlnk they wlll be of “a.smaller’ aizo._ lf the'

eCOnomy 13 at the."just full cmploymentﬂ‘position’asvdep;ctcd"

e

’

in Figurc 7, then the conclusion that such a DQSitioﬁ'is”>jf“ gA‘f

T

stable,[rbm-bclow’but:nqt,fﬁom abbvc rcmdin9.'_Thc.moméntary“

>

ROP gchcdulcmis hdriZonLal»and is,thus coihcidcnt with thc' jr””

o -

‘MM schedule at levclaaof anCdLanL whlch are grcatcr Lhanz S

A

the Juﬂt full cmployant inducing level. 'Thys, an exogéprrn

OUSﬂ{nchth in anCbmenL from the just full employment pasi--

“tion will leave both the rate of “interest dnd'thcprdtu 0I§“

pfo[ii,unchangéd. Thqy[remainicqual to/cuch other Jhd,ﬂof
. - .

ce

Acntreprcncurs w111 bv‘contcnt to muxnta1n thv h;ghvr lvvvf

'of'lnvcﬂtnnnt. But if. thju hlqbcr vacl L% MAintuined,thnﬂv

,3»

- wqu ratc w:ll cvcntually bc d[lCLtLd und Lhn momnntary run*~
. / - A s

ROP schedulce w11} risc (Lﬂw; movc up thv'dhort run W(hedulv)

o

The rdtc of proflt w111 r;dc and OXLCLd the rate of lntvreut;

: e L

vAHntreprcncu:ﬂ,WLil'nowAthemptlLo’incrpaucainvcament further

and thc10cpnomy;wil1Fmpygt4quhc:vaWJy from the just full

cmployment pasktion. Loy o H
SN i . , e
% “ .
- r - ’



Recent emplrlcal studles have cast doubt on. the

: exlstence.of an 1nstantaneous negatlve relatlon between the\
S r\\ e

'level of 1ncome and the real wage raﬁé However, tw0“p01nts.
Ucan be_ralsed. Flrstly, these studies often use the consumer
ﬂzprlce 1ndex as a wage deflator., But thls 1s not the real

7gwage referred to in the rate of prOflt equatlon.: The rele—'

dvant prlce lndex 15 that of all goods produced, not juSt

wzconsumer goods. The use of the latter prlce 1ndex yieldS'* .

>

{results wh1ch are more con51stent with the hypotheSLS of a

N ! . L

“unegatlve relatlon between 1ncome and the real wage. Secondly,'””

- ‘ ce @

“;nohe of the tests used a lagged spec1f1cat10n of the rela-‘

)

"gionshlp. From the argument above, 1t would appear that 1f
. Sl € ear 7

'.thefe %s a lagged response of real wages to 1ncome, then the:vd

Tuse of a momentary run schedule 1is. suggested The use of
thls schedule was shown to not alter the conclu51ons of the
‘ROP/MM analy51s in a qualrtatLVeﬁsense; o ?{Lv’

»



CHAPTER VI

ks

T THE'pNSTALLATIoN-or,cAPiTAL‘2;-‘
S R T
‘ The tneory of the rate of proflt developed ‘in

Chapters IV and V followed the conventlonal “Keyne51an

practlee of 1gnor1ng the 1mpact on. aggregate varlables of thewk

rflnstallatlon of new 1nvestment goods.; The relatlon between_

Mthe rate of prdflt and 1nvestmed¥awas derlved from the effect*“

v B
#

‘“on aggregate demand of the level of aggregate 1nve$tment.

;aClearly, OnCe 1nvestment goods -are lnstalled they Wlll make :

,a contrlbutlon to aggregate output and thusv affect the other.
R f . K
'faggregate varlables and the rate of proflt. It 1s the alm of'

‘thls chapter to analyze the consequences for the rate Of proflt
f3of an 1ncremental change 1n~the capltal stock ‘ Changes in
the nature of .the - wnole capltal stock Wlll be dealt w1th 1n

' Chapter VII.

The analy51s of cap1ta1 accumulatlon 1s uSually con*'}‘

.
“ducted from a long run, steady—state perspectlveJ,'That ls'tov

. Q

‘say; only paths of exponentlal growth of the capltal stock are
i fcon51dered ‘In short run. models where varlables are usuallyvf
‘allowed to fluctuate and are not‘restrlcted to: exponentlal’ |
'paths;“the effect of capltal-accumulatlon 1s‘1gnored.' Thls(

51tuat10n could well be descrlbed as a dlchotomlzatlon of

macro economlcs between the long run and the short rum. In

the long run, it is the aggregate supply 5chedule whlch domln—lj

ates whilst in the short run, it 1s the aggregate demand sched~

~ ule which receives all the attentg@n.

?



The weakness of thlS dlchotomlzatlon 1s that thpre

‘i‘ls no way of determlnlng whether the theorles are con51§a¥nt.

“rIt 1s’ concelvable that the short run behaV1or predlcted by a,,frf'uu

'?d;themselves ,For example;,conslder ProfessorvSamuelsons\ con—hﬁ‘

short run theory 1s such that the long run factors never assert

l . . . - . *\ .

'fvceptlon:of the “Neo—ClaSSiCal‘Synthesis wh1ch 1s asserted to.

3,central prop051tlon 1s that 1f the government keeps the econ-7"(

v:omy at the fulll

'vreconc1le Neo-Classical economlcs and Keyneslan,economlcs.f The

e

\employment level of output by th jud1c1ous#'

'Vuse of Flscal and Monetary Pollcy, then,jthe long run neo—

lf"cla581ca1 theorems‘hold; vBui since the prop051tlon has not_'

r,,'
i .'

‘received any systematic attentlon, it is 1mp0551ole to assess

Y

e the’realism of}%tS;QEntral_assumptaon‘ How- accurate doeS’the

'government have to be7 Assumlng it does not have to be spot

QOn“ and keep- employment exactly at the fuluzemployment level

what are the ranges of goverhment actlon7 Is it the case that

neo- clas51cal thaorems are less approprlata, the greater the .

}fluctuatlons in employment or 1s there a boundary effect7 -

”out31de of whlch neo—cla551cal analy51s is: rendered useless

o,

~ and 1n51de of whlch neo- cla551cal theory emerges unscathed

: The elegance of 1ong run growth. theory has lead to:"'
1ts use- in’ the . ana1y51s of short ‘run problems In Chapter IV

1t was demonstrated that the attempt to approach short run

3 problems from a long run perspectlve can glve nlsleadlhg results

.
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In thlS chapter 1t wxll be shown that the long run approach

4g1ntermed1att run 1s where the capltal stock 1s allowed to vary

/”but only thc immedlate 1mpact of the varlatlons are con51dered

¥

'f;@nly'margl“al changes 1n the capltal stock are con51dered
'”The flnal 10ng run consequences of a permanent change ‘in the lw

frate of accumulatlon WLll be analyzed 1n Chapter VII ) heff

¢

"statc growth paths. Most of’the analysrs of these adjustment

* *

paths has assumed that th long run neo class1cal theory of

f_the rate of proflt holds along these paths. e.q. 'Solow 1956

o

' Purv1s l973.. Thls assumptlon lS unwarranted and by*thewoxp11c1t

naly51s of ‘the. 1ntermed1ate run, 1s snown to bc 1slead1 g;
R - o ' : B

b

";?i Qi: A In terms of the real world 1t would appear that the

w : 3 1.

ylclds falSL conclu510ns“even for the 1ntermed1ate run.v (The,lp‘”

:fllntermedlatc run corresponds to ad]ustment paths between steadyﬁ\hiQ

o 1ntermed1ate run 1s the most approprlate, The caplei§53%qg§@»

-pdoes change in: 51ze but not at aﬁconstant rate.r The

-

. ‘
~of short run and of long Eun are extremely useful -espec1ally

- as a way of orderlng 1deas. rHoweverg as descriptlons of the

'real world thelr value 1s mltlgated by the extreme nature of

o \,

':'their assumptlons.. A more reallstlc theory would allow for
'some capltal accumulatlon, but not necessarlly atra'rate whrch\
. ‘ g . -
1s constant over long perlods of. tlme.ﬂ The concept of the

S

Jr‘lntermedlate run '1s a step in thlS direction.

: ncepts'f/f'

e
Y
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vp‘ “ff'ThefDemandﬂﬂffeCtjand,theflnstallation:Effcctﬁ5'l“
When an order for an 1nvestment ngd 1s placed this* :
leads to the employment of men and machlnes to producO the
o 1nvestment good ThlS,'ln 1ts turn, leads to an 1ncrease 1n;¢P[:§‘
Sa T S ' o S : : IR

;'_*“ consumptlon and changes 1n other aggregate varlables whlch

') .

reach thelr new lcvels when planned sav1ngs 1s equal to the

: new level of 1nvestment.. ThlS 1s the'"demand effect of 1nvest—f
S L ‘ T N B FEERT
:,—ment;a( Its 1mpllcat10ns for the rate of- proflt were explored S

1n Chapters IV and V However, there comes a tlme when the'yyv‘ e
\ : : _ ""”V?ff*
1nvestment good 1s: 1nstalled and used wlth labour, to produce T

output., By maklng a contrlbutlon to aggregate output and by i

woe /hé,. -

:Achanglng the pattern of employment the machlne w1ll affect

"&-7,,, i

o aggregate prlce relatlonshlps and thenl/the rate of proflt,‘f

'Thrs effect w1ll be called the 1nstallatloh effect ofslnvestsl-

. . : - H

ment. ‘ ,‘ " o ;&, “

e

EVery 1nvestment good has a55001ated Wlth 1t at

Nt .
» L@

the beglnnlng of its llfe, a demand effect and an 1nstallatlon,!"’

'effect.v The' relatlon between these»twoveffects for an aggre-_v'

w

gate level of 1nvestment depends on the speed wlth whlch
',lnvestmentageods‘are’produced-and lnstalled.d,Investmentlls ag
v‘flOleariable andhso,lmplicit'ln‘its'deflnitigndls“a nnltdof‘f”‘
‘tlme.c Durlng thlg unlt of tlme, a certaln‘proportlon of the!
‘1nvestment goods demanded 1n the aggregate w1ll be 1nsb%31ed
.ThlS proportlon is labelled B (where 0 < B < l); ,If B were

one, then 1nvestment goods would be 1nstalled as soon as they,i"
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N fﬂ 93'—:7"

,wéic}deﬁahdéd :'proauctfon'wduld\be.instahtahcoﬁs;“JThc316ngér“'“

' I S
1t takes to produce and 1nstall machlnes the smallor lq BT o

‘ 3B - : o -
The analybls of Chaprrs IV and V was conducted on the assump~ﬂ,<@;w~

b

tlbn that B Lquaﬁafd Zero fi,cg.thC'lnstdlIatlon offect waeﬂi'~

1ewcludcd

Th( 1ntroductlon of a p051t1%p quantlty of newly

flnstallcd éaphtal 1mp11ee an analyf‘gal dlStlnCthn b§§ﬁCOnIiAggj-”

whi
3
R

‘“?labour employed and output produced on an capltal and output %
h ; , L
*and labour a55001ated w1tn older capltal 1n ox1stence befo?&ﬁ S

-

!

?the tlmo erlOd under con51deratlon : If the subseerts (o)

dand (n) are. used to approprlatrly de51qnate vatlableq, Ehen, “:‘{

7fdﬁﬁny{ﬂf?“x“.dﬁ ‘fa]'f", J{‘ |
;5d} .L;T:arabouf eﬁPfQYédlén?o}d‘cap1ta1 | e
déf/ Y o= bﬁtﬁQt predueed'bn'new-capltal
1Yo = Outbdtﬁérdeced‘oniolddcapltal_J;

'Aggregate proflts, H,‘ean also'befséliﬁ bétWeeﬁ”

proflts earned .On new - eapltal and proflts earned on old capltal._‘”'

' y'I‘huS;
1 no=a 4 o ' L
Since it will be assumed that the_prdpenSity to.
flIf B is leSs‘thah ohe,?then,,in any‘time period some of, the“

;1nvestment goods ordered in previous time period{s) will be
installed. HoweVer, in this chapter, past levels of invest-—
ment and thus - the existing capital stock are taken as datum.
Prev10usly ordered investment goods which are currently being.
‘1nstalled can be considered as part of. the ex1st1ng capital
'stock.: Their effécgi on the rate of profit is-thus part of

the effect on the rate: af proflt of the ex1stﬁng Capltal .
stock and will %e analyzed in Chapter VIT. s :

?

N



savc out of proflts 1s t e Same rogardlesq fowhiéﬁdgapitalégs_

the proflts are carned/from, thendwd' Z'Qf‘}ﬁffuu~v'“gwj

o 2 s: ,fs",‘- r— sé (n, ) -

Thc savlngs 1nvestm¢nt equallty"’1d'":'Jf;?73f:

j“ff B ;;Au*é',4r,“ﬁ3u»“f’" R ; gﬂ:,;d
_4‘ : P_1 bc,('”n_' i '=“O.?"” I T

e fi“gj:ﬂ"i fT'Proflts earnod on. old capltal w1ll be cqual to the B

R outgpt of - old capltal less the Wage blll pald to labour ~on: “t.f'

' old,capltal. In roa] tprms,s
> 'v4“0‘;.Y "(u) L
: s 7.0 T[=] o

,Similgr11§‘for~néw9cépital;

P/

Y —

T W A L
P . .

‘Output on now;cépital isuequalfto‘tho:numbor of-’

‘e

inchtment goods installed'(B I) tlmes output per 1nvgstmont‘ L

e"‘

good Qupour on new capltal 1s equal to the number of
"1nvostment goods 1nstalled tlmes men requlred to oporate.}

f'newﬂlnvestment good,‘b. ThUS,.G'becomes; S Lo
‘ =B I a_--:(Y’- BIb ~ - _

'Thus;“thewihVestmentfsaving‘equality'implie

=
B

8 I='s (B1I a"‘—(‘—“’-)u Ib+ Y :'—(‘i)'h
s ct o \p , . O \p

This general expression can now«ﬁefused for the - |

analysis of the Keynesian, Neo-Keynesian, and Irflation Barrier,

v ’ ‘ - . B . }

b T
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. W ,; s

Jroglon 1n a 91m11ar fashlon to Chaptcr IV 1n order to derlve.'f”’

'  a, rolatlon botwecn tho rate of proflt and thc level of 1nvest‘v“’ 4[{

e

- . LN

Af antf‘f
‘ In’thc heyne51an reglon;,ougputvonvoid capltal 1sz»’

.inelated to the labQUr employgd on oléicapxtal by the PrOduc; ; »jﬁ

‘ ;;t1on tunctlon, f ]’ ' ‘ Lo

SRR T (TN T

;'@,‘ . Lo = R L

The real Wage rate 1s determlned by the marglnal

AN

P

product of thlS productlon EUnctron (1~e. by~the output pch v?"/

man of the oldest capltal good in use) . “’;’:   f, };' ‘~ , G
R RN T N I ORI

Substltutlng 9 and 10 lnto 8' 

11T - (B Tad f (L )B 1 b.¥,fkn ) = £ (L)L)
o . ‘ ‘ S ot o o ;

1;2, . I(l ~ s, Ba+ sb ng,f;(pox) =;s¢(f{LO).e_f:(Lo)Ld)
‘ £(L) = EN(LL] o R

s. 71 =S 'B’a +s B b f'(L ) ' L
c / _c N e B S

Totally dlfferentlatlng expr0551on 13;

ST TS

l4,f _dI 41,‘_SC B a f sc B b f'(L )} = ﬁLo%é {(ff(Lé)yffg
f”(LQ)LQ “ fi(PQ)):(li: SC’B a{+vsc‘B b‘ff(LO)?.T;
(lLg) = £ hg)Lg) (58 b € ()]

15 dLS R § i s. B a+
AT T s_FE(L L] (I-sg B a+sC B b f'(L -

R
e

!

' s. Bb f'(L ))?
(F@L) - £ (L)L) s B b ff(L B

te



x;CLQYh ,?tn0>;;‘ hen, byfinsﬁéé?f:;
f”tibn;of;ﬁ"bition:lB 1t follows that lf 1nvest ntjﬁs:positive}n'wl7.

é‘B b f (L ) o;

Y

Futhermore,.f“(L ) 0 by assumptlonv, From'thesereonsiderathLlf~71“

t%*gf ~1t follows that,

) SlnCC the total derlvatlve, ar ;,of equatlon 13 1s:f£

p051t1ve, 1t follows that the 1nverslon of the fﬁﬁdtion 13"‘
., 'm& ""l : : "f ) F.._
18" monotonlc and may be wrltten, s R
RO 9 1' P |

From thejrelation;betwéenéthe'lewel“gf rnves¢hentk"lnﬂfﬂ?f
and the level of employment’on old machlnes,.the'realfwagev”:fidi. =
| rate can be-determlned. From the marglnal produétlvlty
: condltlon (expreslen lO),v; .°v':5 ; ,vhﬂ' - ,jQJ;h”f:gifd”g, h}ifg

R —,f (LO)vﬁ F’(gcl)?‘r"

’éf

e - : . o

2y - s. B a- ¥ S, B b f“(L ) may be. wrltten as 1 SL B(a b f AL )

 a b f (L ) are the one perlod quas1 rents expected to be

_earned. by a new machlne.’ Since this is a one good' world
where the one good serves ds either a corisumption good or:an
‘1nvestment good ~the . expre551on a~-b- f"(L ) dctermines one

period quasi rents measured in terms of the machlne earning

the quasi rents. It would be unreallstrc to consider new -
- machines which earned more than their total valde per: perlod -
- such high rates of return are ‘not very common. Thus it is

reasonable to assume that- a-b f'(L ) 1 from which it

-

‘follows that; 1 - s¢ B(a b f'(L )) = Qv51nce; sC—B~</l.‘



‘f'rate of proflt may be evaLuated.; Slnce ?!3f5];;f

o hSihcelg'(I) >\O and fﬁ(La);\’O;,

R R 9.7 e
N T ;;_gtp

e

‘,Hav1ng determlned the behav1or of the real wage rate, the -

"’!‘" . L -

?”ffi9»;f‘bﬂ?:'f (w\ (from Chapter IV)'

‘1“y substltutlng 18 1nt0 the dCflnlthﬂ of the rate of prOflt

J”f;fQ a relatlon betweenkthe rate Of Pl’Oflt and the level Of Lk

.1nve$tment can be obtalned ;ji. R R
B . ? . = ‘ N vi,.,l'

=

‘e
—

d-
ar

NS O-’,_”" .

Thus the rate of proflt 1s Stlll posxtlvely related o

fto the level of 1nvestment when the effect of the 1nstallat10n

of capltal 1S taken 1nto account.f To aktempt a better under-r

Standlng of the lndependent effect of capltal accumulatlon,

» »

_.con51der the parameter d.‘,If 6 were zero, bhere would be no

lcapltal 1nstallat10n and SO the rate of proflt equatlon

- . .

VShould reduce to’ the expre551on derlved in Chapter V. . TIf- g
. 4 Pt;

B 1s greater than zero, capltalﬂbs“lnstalled - the hlgher 1s

b the greater the amount of capltal 1nstalled out of a glven ';‘_¢

'u‘ 3
[l

f{level of 1nvestment demand. ff'Nﬂx“, - ﬁ’f;“ '"f N hy‘?h ?"“
fjl C To analyze the effect of 8 D'SUbStithte'l4v :

dIl

1nto 21 _' o ,"' 9



“f;;{v}a]f;“fﬁémf”ffj f"(L ) :fVZ; (- s B(a b g (L ))
L ' BN N '

i

hehf;fié‘ ;tffe-?'dI'7. jffﬁéu’fx‘~“TL R (L (l ~ s, B(a =b T (L )

'rf(L;)le f (L )L )

o (1 - SéhBQﬁeff
,)?C;fLé(};fwsé B(a b f (L ))‘+

(a b f (L 3)
B b(f(L ) - f (L )L )

| 1 —‘s' B(a b £ (L ).
ﬂ§¢a'g TP b Sty
' l'— S, B(arb f (L )7

. “O ",'

\3 »’

-

. As B inereases,-the numberator falls i;e;:”

"'24 "vd?ingSé B(a b £ (L ))
dap.

T selah £

e

r}Rewritihg—the¢denomihat6r’é§*".~‘~f"§' R R

: '5253'.1Lb.¥* b(f(L ) ,h'(L )L ) e

o

C
v

» mh5 m

':S(abf(L)

Then, as- B rlses the denomlnator rlses,,l e.,

| 26 d"n"+ sé b(£(Ly) (L)L, )7 EEER AT
e e T S ST
< SR .7 Sg (a b f (L )

'ds

T |
i~ sctep o <>B

’= > 0

—

the rate of proflt with" respect to the level of aggregate'

-1nvestment falls. - Furthenmore, 1f B were equal ‘to zero,Y

- equatlon'22 becomes; ' AM*;,

. Vo - ,"‘

,'T; +s Jb(f(L ) f (L )L )B detvf'_-»e‘ fﬁ;v

Thus , aSVB rises, the value of the derlvatlve of'h

et



B #HO “then

7goods ls 1mc1uded _.5 \

"begﬂeen 1nvestment and prbflts 1mpl'es-'

Clearly; L

o

-

'1employment on new machlnes lf none are lnstalled.]'Th s, 1f:7

he rate of proflt equatlon becomes the S

/

’“1n Chapter IV‘\\ThlS constltutes a: useful check on thé results.’ug‘

k .

‘furthermore,'lt may be concluded that in the KeyneSLan reglon"-f _

"lthe 1mpact of lnvesﬁment of the rate of proflt 1s p051t1ve'

T

but 1s smaller lf the effect of the lnstallatlon of capltal

p—t

A
N

‘,\‘\

In the Neo KGYQ051an reglon, the refptlonshlp

N

28

TIE

99 2 e \< 3 7 ,
,?9 R ‘(LQ + B I,b);: f(L } + B 1 a _é_..

e e e iﬂﬂ"':c L .

"o

314'fﬁ

(o}
\lf
oY
]
mlH

+ I B b)

[

T .- 'f é—) + I BDb - I‘Bkb)-”

L3

E
\

' 1)(1? r1Bb) - ‘I(B"V an - L}s‘b' .
Yo A s

'} 1 b) e T e

i Obv1ously,hif B;ffO}ftfhi?L,llle::there'can,be nof‘ffhfa
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'Si'ncé AT
and B'

par

1s the proportlon of new machrnes 1nstalled

Sm e

PR

is the output per machlne of new machlnes

can be con51dered as the output effect of a- certaln level of

.

current 1nvestment- That 1s, Ba repreqents the addltlon to‘;
RN output Gf a unlt of 1nvestment demand §4~‘1s the demand

effec% of %

X

.=

‘e,;V‘< necessary that the 1nsta11at10n effect does not completely

“!’outwelgh the demand effect

L}

can take 1s one.

S fthat lB\
' c
thelr hlgh%st values one;

requlrement can be 1nterpreted as the output from an 1nvest+'"'”

Y

unlt of 1nvestment

ment to have ‘a downward effect on the real wage,olt 1s”3f”f>

i_.e;

.,81nce 1t is a: OHe good model

For an lncrease 1n-anest*"

ThlS reduces to the requlrement

L€

c
when both sbiand B take

,'\.:

N ment durlng one un1t of tlme must be less than the equlvav‘

-

u'ratlo must. be greater than one.7

lent of the 1nvestment good 1tself

ike-

- ‘-emplrlcal evﬁﬁence Of 1ndustr1allzed capltallst Soc1etiesf
" (see’ e.ga the evrdence in Hlll 1964) Nt
& |
E .&

AV

o T "5
that output per machlne 1s 1ess than §i~Bﬂ, The lowest v51uew,g»

t'l'i‘e_ =

the capltal/output,.:'

ThlS 1s con51stent W1th thej,
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‘ U51ng expre551on 19 the rate of proﬁ}t schedule‘_

. for the Neo\meyné51an reglon becomes-

,CLearlx"df‘/>0v¥£.§;,>18§' o o SR A

If B %AQ} then 1t 1s easy to see that equatlons 337?*“~ﬁ

‘and- 34 reduce to the Neo Keynes1an reglon equatlons with no’

-

77“ffmf#d 1nstallatlon effect derlved in Chapter IV P.‘ Slncelé?a,—félﬁ?%ﬁs

. 4

:,vthe greaterﬁis'B the smalLer 1s the rate of proflt for a,'_iQ_m'

g1ven level of- 1nvestment and the smaller 1s the 1ncrease 1n‘
’ ' . ., Tr - .

'the'rate of proflt for a glven 1ncrease ‘in the level of 1nvest—v'

. R

‘mentd" .

P The Inflatlon Barrler reglon is characterlzed by a .
B ,

,freai wage rate wh1ch is 1nf1ex1ble downwards - the real wage
rate;has-reached 1ts m;nlmum and is 1nvar1ant tofchanges,lni'
vthe 1éQei'¢f investmenth When capltal 1nstallatlon 1sv1ntro—"
' duced, there 'is a p0551b111ty that an. 1ncrease in 1n§estment

,would so ralse productlve capac;ty as to ralse the real wage

o N

'rate and br1ng ‘the economy out of the 1nflat10n barrler reglon
’; o % . LI

"1nto‘the Neo—Keynes;an regjon. However, forvthls to~happen,.

i~ it woﬁxd’be necessary that output per machine were.greater C
. . A . S . . . .



R e R =102 =T e

.A["than El_ﬁ'— the -same condltlon whlch was necessary for the §§~H-V
.derlvatlve of the real wage w1th respect to 1nvestment to o

be negatlve 1n the Neo—Keyne51an reglon and whlch was rejected

.'l

- for belng unreallstlc.k/'fhg:"M,‘;' S 5,;'”'j*“f:i m.;;;"'

A
Thus, the effect of 1ntroduc1ng the 1nstallat10n of,_%

‘capltal goods 1nt ‘the analy51s 1s for the rate of proflt tov

e 5 e

level of 1nvestment,'except where the rate_‘

As- 1nvestment ncreases, the upward effect on the rate of

- . Cl e Lt

> ‘
AR

the fall 1n the real'wage rate.f The ;nstallatlon,effect,

«~taken on, 1ts own, 1s-negat1ve. ‘Furthermore,ithelgreater the;nh;g’
;quaSL rents earned by new capltal Vthetgreater:thefnegativef
1nstallat10n effect. If the qua51 rents per machlne.ln the

A

'Keyne51an_regrgn,ﬁor the output per machlne ln the Neo—f
4Keyne31an reé;on a?e greater than unlty, then the 1nstallat10n
teffect w1ll more than offset the demand effect and the rate’,:x
of prof1 schedule w1ll be downward sloplng in the Keyne51an
'and Neo z:)he51an reglons. -However, 1t was argued ab0ve that
hrates of return and 1ncremental output—capltal ratlos are”'\w
hvnever observed hlgh enough to lead to such a case.:AThus,‘we

.can conclude that for the 1ntermed1ate run the rate of proflt

schedule is upward sloplng.‘



Hratetof;f' ‘ 4 A
- profit. |

Inflatlon o
Barrler '
" region reg;on

= gt

' ',installatiohﬂeffect,,iu

" The dashed linefrepresentsfthe h;Q;P,

‘ l

o slope 1n the Neo Keynes1an reglon (when B :'

St~ g

|
|
|
|
N |
,Neo Keyne51an:”'
e
1
4

e -leVel'of‘ihvestment"

:3chedu1e~withjn9""

é. B = 0.

It may also be noted that by allow1ng for the’

1nstallment of capltal schedule has a dlmlnlshlng

the R O P.

'O; 1t 1sla constant'

A'slope) and that the boundarles the reglons are moved to the

rlght (In‘Flgure l‘,the dashed boundarles refer to‘the "ho

*

1psta1Lat10n effect" curve and the solid boundarles to the

-:’“'
curve which 1nclddes the lnstallatlon effect)



:;ﬁc_In the theory presented here, 1t 1s the level of 1nvestment

- 10‘4' T ’;_a_ RS ;' ST
'In Neo-Cla531cal Theory, the rate of profrt 1s j.ﬂtugr,l

',,lu

Wdetermlned by the relatlve quantltles of capltal and labour.,ﬁ

gdemaqded and 1nstalled Wthh 1s the determlnlng varlable.'h"

ffIt 1s 1mportant to 1nqu1re at thls stage whether the two

"1theor1es are con51stent. Does ‘an . 1ncrea§e 1n 1nVestment,
e m‘ ,-w e W‘;—;_.;u____ £ A_w; u_'n P S TN i ]

hﬂ;inveStmentvand/SOuthe queStion3ab0ve'beCOmes "does the 'size’

'fwhlch in the short run model here 1mp11es an 1ncrease 1n the »
’rate of proflt, lead to a fall ?n the capltal labour natlo°' el

Flrstly, let us con51der the Neo Keyne51an reglon.

.,Heré;ﬁemployment.ls’rnvarlant to changes,lntthevlevel of;

fof the aggregate capltal stock fall as 1nvestment r1ses°”

.Such a result would seem-paradox1cal but 1t 1s stlll worth-'
. - "Iu, - .
‘whlle to check. An 1ncrease in 1nvestment of AT w1ll lead

o to‘thexlnstallatrontof.B AI new_machlnes.“ To man]these

',machlnes, some*dld‘machines’wlllrbe SCrapped;. The‘number Ofv::
hold machlnes scrapped w1ll depend on the labour requ1rement.’
‘of old machlnes If the labour requ1rement 1s greater on
vold than on new machlnes (1 e. if the labour/capltal ratlo
'has;fallen over'tlme) then the aggrecate machlne labour ratlo
Cawill rise as'inveStment rlses. A falllng labour/capltal
lratlo is observed for 1ndustr1a11zed economies. Qf conrse,vf
if the,reverse Qere,the casevand old machlnes“Were'more"a'
\capital intensiVe'than'new machines,;the‘aggregatefcapital/

- labour ratio will fall as’ investment rises. Of course, this



fapproaChmassumeSnthat'old‘andvnew machines‘can‘beladded.f"'

/ "

If thelr market value lS used 1nstead the 1mpact on thef ﬂﬁf

' aggregate capltal/labour ratlo depends on the caprtallzed

’

"‘value of proflts per man ‘on old ahd new machlnes.i ThlS wlll

. 4 .

be greater ‘on new machlnes for two reasons

‘Li:' New machlnes have ‘a. longer expected llfe thanh”t"rl

= r:‘ — gt e "‘lne.l,w, —— i r_k "’A’L;i;‘.-;i:";_‘_,; =
R Qua81 rents on new machlnes are greater.:f

Thus,,measured at hlStOIlC cost the relatlonshlp
'7,between the capltal/labour ratlo and the current level of
flnvestment 1s amblguous for the Neo Keynes1an reglon.. When .

-measured at 1ts present value cost, the relatlonshlp 1s

; p051t1ve,3’ Furthermore,;lf thevemplrlcal experlence.of

_Alndustrlallzed economles 1s appealed to, 1t is llkely that
v B
the capltal/labour ratlo 1ncreases w1th 1nvestment.,

B

In the Keyne51an reglon, an 1ncrease 1n 1nvest—"
N

X \,

,h ment w1ll lead to an 1ncrease 1n employment, so a somewhat
.dlfferent‘arg ent w1ll be necessary.- The number of old
machineslscrapped is determlned, not by the labour constralnt

but. by the sav1ngs 1nvestment 1dent1ty An 1ncreaser1nwv

3¢ is poss1ble that W1cksell effects could reverse the

result .in the case of. the present value: approach 1. e; the
rise in the rate of proflt mlght offset the increase in
" expected quasi rents and reduce the: capltal/labour ratio.
Since the change in machlne llfe is included, it seems
- extremely unlikely that the W1cksell effect' would be that
strong and so this. p0551b111ty W11% be ignored. 1In view of
" the comments below and Harcourt 19,71t would be 1ntr1gu1ng
1f the Wicksell effect were that strong




r1se 1n proflts{gI Part of the rlse 1n proflts w111 bevggf

1nves*ment (AI) W1ll 1ead to a. rlse 1n sav1ngs and thus, a- t5~*4““

,generated by the 1nstallat10n of new machlnes (AI B(-b )

Ed

~The remalnder w1ll be generated‘by a fall in the wage rategifi

~W'fjand the re1ntroduct10n of old machlnes 1nto the productlvef'

'ﬁ‘w1ll have an. effect on the aggregate capltal/labour ratlo.;f~

f:mlabour ratlo of old and new machlnes and thelr relatlon to j,

'”process ‘ G1Ven that some old machlnes are: relntroduced they .i;'ft;;

'QWhether the aggregate ratlo falls depends on the capltal/

’iargument used ‘above) and w111 have a depre551ng effect whllst

ratlo rs.

e

:the average capltal/labour ratlo,y If the present value

hmea5ure is used, old cap1tal w111 be worth llttlé (by the

: new capltal w1ll be WOrth a lot.f If hlstorlc cost is used

then the flgures are datum.: The overall effect-on«the

-

,aggregate capltal/labour ratlo 1s amblguous for both measurés.n

’ The rate of proflt deflnltely rises.

Thus, in the 1ntermed1ate run, the nature of-the ;

relatlon between the 5ate of proflt and the capltal/labour

1

S 1. Elther p051t1ve or amblguous 1n the Neo- Keyne51an

,reglon dependlng on the method of evaluatlng the aggregate |

capltal stock

2. Ambiguous. for Ehe Keynes1an reglon.”',-/," 7»‘3rf; S

3. For the Inflatlon barrlerrreglon, the rate of -

-t

.profit is constant whereas the‘capltal/labour.ratlo'varies'



because of the sameﬁarguments that apply to the Neo Keyne51an

'f These resuls cast cons1derable doubt on the vall—'

hfv,dlty Of the Neo- Classlcal approach of determlnlng the rate e

‘of proflt by uSLng a neasure of the capltal stock The rela—

"ytlon between the capltal/labour ratlo and the rate of profltffﬁ

’fhfee”reglons.ffﬁme by chanceﬁaszmd

-that the Veo Class1cal analy51s of the rate of proflt 1s‘

‘jlnapproprlate for the analys1s of rhtermedlate run problems-f'

”Tth lS, of course, a reflectlon of the argument of Chapter.f

III. The Neo—Cla551cal theory is- derlved from the assump—

':tlon of general or dynamlc equlllbrlum Nhen an attempt 1s-
“made to derive the theory from dlfferent equ111br1um assump—v'

'ftlons, 1 .e. those of the 1ntermed1ate run, 1t 1s p0551ble_

fthat dlfferent results w1ll emerge. The argument of thlS

'-cha%iir shows.thlsvposslbllltymto be,a_probablilty,

'Wlt be negatlve The conclu51on one must draw from thlS 1s»ry'ﬁ
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CHAPTER VII

A S THE ACCUMULATION (

?A bositive-relationS-;' between the rate of proflt ‘TQCff’

S ,_‘and the level of 1nvestment was demonstrated in Chapters v%ﬂ‘

IV-and'V;u ThlS relatlonshlp was shown to be p051t1ve

even when the 1n1t1al 1mpact of the 1nstallatlon of Pan1—;7:¥

w S N

PRI M =
’_H‘,J :

tal goods is taken into account | However,ylt was also
shown 1n Chapter VI that the 1nstallatlon effect of capl—’hd
: tal"goods; taken-on~1ts,own, has a negatlve effect on the_.l"
"rate of proflt;l’The,use:of the lntermedlate run 1n‘Chapter'
VI allowed the analy51s to take into account some’ degreeliTl
Sf varlatlon 1n the capltal stock‘—'spec1f1cally the addl?
v'.tlon of new capltal and the scrapplng of old capltal whlchf
may also be descrlbed as the effect of the substltutlon vh“
of new capltal for old ca01tal.? As 1is clear from their:
analy51s of Chapter VI the 1mpact on the rate of proflt
' '.of the 1nstallatlon of new capltal depended,*to some extent,v_
on what was called old capltal stock It w1ll he‘remem;- K
| bered that the concept of the level of aggregate profltsj”
earned on old, capltal was cruclal to the argument of
Chapter VI The nature of the old capltal plays a role,fh
then hn determlnlng the rate of proflt For thlS reason; \’.
it is valuable to 1nvest1gate thlS role. Thatlis;the pur¥’f:_"i dff‘

pose,of/thls chapter;



It was argued aboVe (Chapter II) that the Neo—‘”y

‘Cla551cal Theory of the rate of proflt was dependent upon?'”“:
the assumptlon of Capltal malleablllty. ThlS assumptlon" R f@7‘

['ywas con51dered h1ghly restrlctlve and emerged as-.a major

Al

'reason for the need to develop ‘an alternatlvevtheory of.

"the rate Of prOflt”ﬂ Thls theory, developed in ChaptersugT ;J‘-' [/7’

:;glw}mggrfvl~vﬂ*an : v;»'““;no'*d"*’ndEﬁt)hpon the assumptlon ofgf"

e B f‘malleablllty | Thus, the non malleablllty of capltal 1s ‘f

4
il

-a key assumptlon of thlS the51s
‘Z’If capltal is nOt malleable, then its'techno—'f'l
loglcal characterlstlcs ‘are flxed once it 1s produced |
‘_Throughout 1ts llfe; the output and the labour requlrement 'j *%l‘d
of,avmachlne remaln constant (1gnor1ng depreciatlon) and -
'o'thué, the entrepreneur is. 1ncapable of changlng them.y,‘
'Thls feature of capltal goods 1mp11esbthat 1f there is- any

1mprovement over tlme 1n technology, then for these 1mprove—

BN e

ments to be reallzed new machlnes embodylng them have S P
. T S L .

‘to be bu1lt;‘ I1f a machlne of a partlcular degree of capl— o

c o

tal 1nten51ty cannot be changed to a machlne (or even part
_of a machlne) of a dlfferent capltal 1nten51ty, then 1t

is reasonable to argue that a machlne cannot be changed

'to a newer machlne (or even.part of a newer machlne) over
tlme; :Thus, the technologlcal characterlstlcs of machlnes-.

vreflect the state of the arts at the moment they are bu1lt.

At_anyvaLntnln,tlme, the capltalnstock~w1ll'be‘composed



15_ 110 _ll

of -a number of- machlnes oéaﬁifferent ages and thus, dlffer—'i;”:

: ent product1v1t1es.‘.Thi'iis, of course, the v1ntage model
: e PR S$\ﬁ o - ; . _ : S
of capltal accumulatlon. S o E e

PR

If the capltal,stock is composed of a set of
/ .

Vlntages or layers e /apltal goods,‘ then the level of o

wilX depend upon the number of machlnes of. each v1ntage

"and thelr technologlcal parameters A The numbér of machlnes

ﬂof a v1ntage w1ll depend on the level of 1nvestment 1n
. , ,

'“,the tlme perlod that vlntage was constructed. Thus, 1n"

_the aggregate, output and employment w1ll be affected byv

v

'the proflle of 1nves@ment over tlme, or the hlstory of

-lnvestment." Formally,_thls,may be wrltten;’

Y =g o a(v) I(v) av
' Cot-T :
o A - o — L o
Y, = Aggregate output at time tr','
a(v) = Output per machlne of v1ntage;v.. |
I(v)‘='Number‘of machlnes of vlntage v'1
AN = Age of oldest (least productlve) vintage

S : in use. -
\\\p 'F/-'

The level of employment may also be related to
- .
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2 L=l b(v) I(v) av. '\, P
~ where
S 3;j;'”;f_fr';”‘ Mﬁz;= Aggregate level of employment at tlme t.gg
b(v) ; Labour requ1rement to operate one machlne
= w_'of v1ntage Ve _ R RS
s o c;mf ‘ﬁ"—.ﬂweé **—-ﬁ e Scoimsu— “"

‘The. ex1st1ng cap1ta1 stock affects the aggre-

wana

“,~gate varlables via the nature of the. tlme proflle of 1nvest—

'ment I(v), and-by the nature of the techn1caf7coeff1c1—"tf | §

¥

"entS}va(v) and b(v) In. Chapters v, v, and VI, ‘the

effect of the current level of 1nvestment on the rate of

2¥;;r;,tm%mwprdﬁltfwas examlned.. In thls,chapterftthe effect,of atettt.

vl,whole hlstory of levels of 1nvestment, 1 e} past and pres—-n"
.. ent 1evels of 1nvestment, uill heuexamlned. ThlS w1ll glve

V_ithls chapter a longer run perspectlve.reiatlve tovprev1ous"'

chapters, _Instead of comparlng dlfferent levels of current

[investment only, dlfferent levels of both current and past

o investment*Willtbe analyzed The questlon to be ansyered
'.is what is the effect on the rate of proflt of dlfferent :
"levels -of capltal accumulat10n°; ThlS is the natural 'con—;‘

tlnuataon of earller chapters where‘only the short run -and

'1ntermed1ate run effects of chinges in- the level of 1nvest-‘

: mentauere consldered, Now the long run effects of perman— f

‘ent changes' in thevlevel,of,lnvestment will be conSrdered.



Cy

}the emplrlcal experlence of 1ndustrallzed soc1et1es,

S-uz-

Slnce a long runsframework of. a alysrs 15 belng—

used 1n thlS chapter,‘a statement of the tlme proflles of

uaggregate varlabres must be made. As an approxlmatlon‘bf

*,,

,long run trend rate of 1ncrease of 1nvestment populatlon

growth and output per man w1ll be a5sumed., ThlS w111 make

e e e s M e e e e

= M,—n&

' the results comparable w1th the results of growth theory.

. _
The trend rate of 1ncrease of 1nvestment w1zl be assumed

u’*"a}‘{

constant and equal to g. Invesément at &ny tlme,iv, I(v),

L,w1ll be glven by the follow1ng relatlon,

s memn e |
where
Io‘i;Aggregate level of 1nvestment at time‘zero.;.
g = Rate of growth of 1nvestment;s S

I

‘The comparison W1ll ‘be between dlfferent levels of capltal

'acoumulation, not dlfferent rates of’ accumulatlon. ,Thus,

,\

"~ “the exogeneous variable“ will‘be Io. The technique of

g . s o — Lo .
'.anale1s w1ll be,"c0mparatrve dynamlc in that values of

the rate of proflt for dlfferent steady state paths of

llnvestment w1ll be compared Fff Hahn and ‘Mathews 1964

.p-‘78l. rDeflnltlon -“"What must the values_of the varr—

-

ables be,if'steady state equilibrium is to[be’achieved?..;‘
These are questions of comparative dynamics.“) The assump~

tion of ‘an exponential path of investment is used because

N - - . = .
N k8 . . . . ¢



.vvlt W1ll 51mp11fy the analy51s.- Slnce the theory of the

)1. - - iy

rate of prOflt developed here.ls not restrléted to steady j";g . 7

.

T state paths, the consequences;of relax1ng the assumptlon;j'
of a constant growth rate can‘and W1ll b§ examlned lThe'”f-*

'use'of a constant.growth rate is made because 1t can be a . ;
, , o : L\ S g
: benchmark for the analy51s of; ‘

. . .
e R T

w1ll be undertaken at the end of thlS chapter.,j", ‘é'

The t1me paths of the - technbloglcal character—

R . \, R
“istics ofllnvestment'goods, that 1s of output per machlne

o

;}pi at t1me v,,a(v), and of the labour requlrement per machlne

at,t;me (v), b(v), for allAv, must be spec1f1ed ; Here~L ',41L3n; ;;

<

again} constant exponent1al rates w1ll be assumed The~‘

labour requlrement per machlne w1ll be assumed to fall at

.

a*constant_exponentlal rate,lk, i.e.; . ‘],aff'””‘

4 . b(v) ='by e MV

T
“To attach a t1me trend rate of 1ncrease to - the output per
%ﬁrpvestment good parameter would 1mply that qua51 rentsl
earned in one t1me perlod from the lnvestment g;od would
’exceed unlty at some. future t1me perlod Thls,would con~w
'fllct w1th the experlence of 1ndustr1allzed economles
(remember that in the flrst tlme perlOd of the machlne sv

| llfe, its output,can have the samezcharaCterlstlcs as,the"

machine itself - that is, the machine's output CanSBe more .
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, R R

;lira;;effpmachanes/whleh are*exactiy the same as the machlne 1tself.=, »
. .‘ -&'1‘”"‘“, oo

'hifThus, 1f qua31 rents per machlne_weﬁ greater than unlty,

”Vﬂthe machlne wopld more than pay for 1tself an one tlme’;ﬁ

® P .

';Qperlod ) So 1t will be aSSumed that output per machlne

' 1s 1nvar1ant w1th resgect to tlme, thus»=;hf

: L a (V)’ v 7? /_' - g:r I~ e b *’%q =

'; R R '“ Under these assumptlons aboutvthe nature of tech~7 o
R R R : ' . jfff,Jn

nlcal progress and the tlme path of 1nvestment, the aggrer

‘gatevlevel of‘outputtat;anyTt;me t . can be wrltten,'

N vt o
e L :ﬁtr‘flv» e W*A__;MA - Mfk;pv T T

"Similarly;haggregate”employment at$time t Willrbe;‘\\
T T L

9»t’ .'g L£ ;j—gjyg_fe(g,k)# _(l—e (9 A)T)_. : R ST

The equatlon for the rate of proflt has to be o ;
A ] ,owe B ) l . v
'modlfled to take 1nto account the ex1stence of technlcal '

;-.,.‘f

progress., The deflnltlon of the rate of proflt is Stlll
that. rate of dlscount whlch equallzes the present value of

a newnlnvestment good with 1ts prICe. If it is.assumed
: . . :
. ",, . .‘ . S R ) . \\



10 P =S (P a -b d

For notatlonal convenlence, P

-;that entrepreneurs expect the prlces of output and labour;;‘

-~ i"

",

rullng at t1me t to remaln constant over the future; then”"
'the rate of proflt at tlme t w1ll be the solutlon value,d

"hof: for the follow1ng expre851on, ,d ﬁhllo'll hi‘ B

V=t+T* ‘;' o .' i«i - L" —l; T ‘ i —pt(‘;—t) L '

I
&
o

!

U
o
%
-

o

0,

<

ot

’(thls practlce w1ll ‘be " followed for the remalnder of thlsh:”

"y,
L i .

'Prov1ded 1t is- assumed that the expectedwkife of new 1nvest—/”"

bus

ment goods, T* 1s unaffected by the leve%pof 1nvestment,

i,

,1t makes no dlfference to the»argument to allow T* to

-p T*

.fapproach 1nf1n1ty. Then,'e' t', approaches zero,zand

o ‘ o . Jf" B
; t »‘?o ,bo e Q,wt\,, T

w1ll be set equal to unltyi?”'



._:'/I"«’Lv " s ~'._' ]_1’6 _ .' ' ‘
Thus, the varlable to be determlned 1n order

'-that the rate of proflt be calculated lS wt,

'rate at tlme t.‘ To analyze the real wage rate,fthe labour '

- market analy51s of Chapters III IV and V w1ll be cast

1nto the long run growth context of thlS chapter.,'Thus,n'
'ethe three spec1f1cat10ns, the Keynes1an, Neo Keyne51an .
.and theﬂinflatlon Barrler spec1f1cat10ns, will be

¥,,ma1nta1ned.-~‘ .”v_ 'J,~"

tha real wage -

It wrll be seen,that the three spec1f1cat10ns aresl,;

-rather less conv1nc1ng as descrlptlons of labour supply
and labour demand behaV1or f0r long perlods of t1me than
%5? short perlods of t1me. The weaknesses that emerge -

fwhen the change in t1me horlzon 1s made w1ll be noted

Furthermore, the 1mp11catlons of adoptlng assumptlons wh1chw:A

A“are more reallstlc when a 1d§§ perrodsof'tlmells-con51dered7"A ;

‘ex1sts when there is 1nvoluntary unemployment. Under such N

w1ll be drawn./'

It w1ll be qpmembered that the - Keyne51an reglon"

'llc1Icumstances, the assumptlons of the Keynes1an llterature

"were used, that lS, that the labour supplyklsflnflnltely
pelastlc at the money wage rate and that, due to 1nd1v1duaI

v,iworker's eftorts to maintaln their standard of.llvlng’ R
;reiaéfvé tolother workers:and/orvinelasticlexpectatlons

~about the future'course:of wages, the money wage rate ‘is

A,



v;infleXible'downwardé;d Thls latteraassumntlon is: duestron; f
Y;B}e in a. long run context‘and w111 be returned to later.ul
/}Under theee‘assumptlons, the demand behav1or of entre- :

preneurs domlnates the labour market._ If entrepreneursﬂ**

‘f:are proflt max1mlzers and are 1n a perfectly competltlve f"

fproduct market, they w1ll set the prlce of thelr output C

‘~equal to 1ts marglnal cost.v In consequence, he wage
'rate wlll be equal to the output per man of the least

'efflclent nachlnelln use.behus, the wage rate w1ll be

'determlned by the follow1ng relatlon,

SED

Infthie‘relation;;itVis seen‘that the,reaI wage'rate is
»a,fUnction:of the year of constructlon, t T, of the oldest
" machine in use at t1me £, o

By substltutlng equatlon %;,1nto the equatlon for"'

the rate of proflt,lll, the follow1ng equatlon 1s obtalned

' L e} "o
13 - Sy
Tt O b e Agt.T)
. o .
e} o '
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: v Thus,'the rate of proflt at any moment 1n tlme‘,V:
o

varles only as the age of the oldest machlne in operatlon

°‘;fvar1es;f In consequence Of.thlS, the only way a change in.:

‘2the capit;l stock follow1ng from a change 1n the 1n1t1al'
v.level of 1nvestment can affect the rate of proflt is- by
‘faffectlng T, the age of the oldest machlne 1n use.l.In'fact,V

by

;1t is- easy to show that T is 1nvar1ant 1n the lqgg run

,Q'to changes 1n I prov1ded there 1s never an. excess demand

7for labour, i. e prov1ded the economy 1s always 1n the'
1Keyne51an reglon.,‘

The aggregate level of proflts 1s deflned as,4
:152“‘~H£‘éthnf,w£ Lo
g,EaCHhof}these magnitudes,'aggregate.outPUt,'Yt,'thefrealh_f
T‘wage rate, -and aggregate employment, L ’can.be‘relatedf’

tl tl‘
to the capltal stock-‘ ThlS has, in fact been done above,
in equatlonsv7, 9, and 12., By 5ubst1tut1ng these expres-n

o LN
._sions int0c15‘ the aggregate 1evel of proflts can be

'_related to the capltal stock - ; - h (;», "“5'”'_.h
SR j(c_:’;:n't'\ég S o
T = ',ig IO-bo '_ (l;et(g—X)T>}
=3 o f—( wTlo
: = g T +. g e,g o b
. . A
(gf})eA (gfk)e




e e gp
. . _ oo , Lg;x+e (l g+A) -e”

,'flsgf."7f’nt'?h;,’9~f‘]g | LT (g—k)

T)?-a

However, not only are. proflts related to‘the caplar'[
ttal stock but they are also related to the current level
}of,;nvestment\vra_theosav1ngsfrnvestment‘1dent1ty,lls;nee”i

| é,fined'nroportion,‘sc,'of'brofits,areusaved{‘therehis;a ;{.'
;linear~relation‘between.profits-and the'ieuel'of;inveSté

SR s
o e

y

| ‘ThlS relatlon lS derlved 1ndependently of expre551on qu///it”f.-

”'above,“ However, in any p051t10n of. long run equlllbrlum,

both must hold ' Thus, the rlght hand 51des of both expres—

',51ons may be’ equated',~h-

| gt gt R IR
15 ,IO\e‘ =Aao one Lgfk+e g (l g+A) —e A$ o

From’19; it is seen that the age of the oldest machlne ln’

use is'related_to g, A,,sé, and ad; and is lndependent of

the level of 1nvestment ‘in the baSe year I .



'fThe'reason,tha”\T,is"independent Ofuthe7ieve1
',;bf ihvestmenttin Ioﬁg‘fuh'

fu111br1um is that, by only allow—“
ing I to vary arbltrarlly a d keeplng the subsequent ratedéf

EInvestment at
time v

I(V)I1+2T+Y

l+T+Y

1 o 1+T 1+T+Y j'1+2T+Y tiﬁE*(V)

,‘Fighreil, . | R “‘r Y

A capital stock profile is T time.periOdstof:that path, - = N

-e.g._the segment,frOm I, to I, .. Ciearly;'

1 147" all'tlme'pﬁo- ;
flles of capltal stocks that grow at rate g w1ll lletsbme~

where ‘on the graph of I eIV whatever thelr‘base year



;i' 121gud
”flevel,of"investmentgf'Ihns, to move from one proflle to v‘f',f
anotherris to move:alongfthe,path; to move to another seg-
ment of the path. 'For example, an 1ncrease 1” the»basez

: Will'lead'to.a'change

’perlod 1nvestment from I1 to 1+T+Y

’pln the capltal stock proflle from the segment between I‘

;and l+T to the segment between l+T+Y to l+2T+Y. If at

"'“>Ltlme l+T there ‘were. an- 1ncrease in the level of 1nvestment,

ﬁudover and above the trend rate g, to I

1+T+Y,»then, by tlme, o
_,l+2T, i e T perlods later, the economy would have a capl—
dltal stock represented by the segment between l+T+Y and

“f]l+2T+Y'ﬂ Thus, the.net»effect of the lncrease in lnvestment'

:would be tnat the economy would arr1ve at l+2T+Y Y”périods

, ‘,'ln advance of when ‘it would have got there w1th no arblt—f t

rary }ncrease 1n 1nvestment.;4

lIt 1s a well known property of‘a.v1ntage model
\Wthat on a steadv state growth path wnere technlcaggprogress
clS Harrod neutral the age of ‘ rldest machlne 1n use' ”
u1s constantA(Solow,’et. al. 1966 and BllSS 1968) It is’
thls prOpOSltlon whlcn was demonstrated on pages ll4 and‘
©115. Slnce T 1s unaffected in thealong.run, by»a_changev,‘
ljindthelbase year IGVel of.lnvestment,fthedgate ofrprofitlfo
“will,aISO be unaffectedtin thetlong run;,‘This is‘apparent,V
‘from'inspection:of‘equationrl4. Thus, wherever.the,econ4'
omy. 1s 1n the Keyne51an reglon, i. e. whatever the level of,

,aggregate demand the long run value of the rate of proflt"



- _-;gl,'2;2' [

lS constant. In the long run when there 1s an excess
'supply of labour, the rate of proflt 1s determlned by the ;Qfﬂ-

parameters that determlne T,'l e.vfrom equatlon 19 g,. _h'7‘ . ;'fh”

It was shown 1n Chapters IV and VI that the
. AN .
1n1t1al effect of an 1ncrease ln the aggregate ievel of"

rd‘lnvestment is. to ralse the rate of perlt when there 1s>‘
Can excessvsupply of’labour.l It has now been shown that in =
the long run, when there i's: an excess supply of labour,‘thegff‘x
"vrate of profltylshlndependent of the level of 1nvestment.vt
’These'concluSLOns may be comblned to grve a co;plete.plc;‘f“f

-

ture of the 1mpact ove“\tlme of an increase. . I thej fﬂ""r/Z\,{

’x'jof anestment.; In1t1ally, the_rate,ofrproflt,wflI:riseff,53
}r‘ség;;e to t»e’lncrease lnrag':»;'f"jemtndLhIThIs‘;s’shofdk
1n Flgure 2 as the 1n1t1al jumo at tl Of”thefrate*of‘profit*ﬁh
frém p to pl | Follow1ng thlS 1n1t1al jump, the 1nstalla—h
tlon,oﬁ cap/tal at the hlgher rate w1ll have - a negatlve
effect on the rate of proflt, ‘even although the level of
‘ aggregate demand is sustalned at the new high level- by the
%///T”*r hlgh level of 1nvestment.v ThlS was. demonstrated 1n Chapter
. 'V. .The f1na1 outcome resultlnghfrom the juxtap051t10n of ‘-
these two effects is that the rate of proflt returns to
LtS orlglnal level 06;} Thls w1ll occur’ exactly T time
perlods‘after the 1nitiaI dlsturbance since Tvtlmefperiods;

S



- Rate of

! nwlll be taken for that part of the capltal stock that 1s’
:1n use to be replaced at the new hlgher level of 1nvest—“
| Tment. Thls follows dlrectly from the argument of thlS o

:chapter

| Profit oy

. Figure 2°

These concluslons arevdebendent on. an excess ,ll‘”
.vusupply of labour.. ThlS amOunts to assumlng that not only'
1must the labOur force exceed the demand for labour at anyl
' partlcular tlme, but also that the rate of growth of the
labour force(n) must be at least as great as the rate of
growthﬂof 1nVestment(g), less the rate of growth of outputﬂ

per man(A) ‘ That 1s,

'n :g""-jk |




.- where.

'ﬂdemand for labour w1ll put the ecav

Cde

“yn = Rate of growth of the 1abour force.rﬂw

g'Thls puts an upper llmlt on the growth rate of 1nvestment
. 1f the ecOnomy is to stay 1n the Keyne51an reglon.- If g B
"exceeds n+x, then the demand for labour w1ll eventually _,:a

_outrun the supply. The reSultlng 51tuatlon of an excess

7Tfreglon.g The Neo Keyne51an reg on w1ll gé examlned below.t

If g were less than A+n,_then the proportlon of

PR

= the labour fdre%"unemployed would grow ) As tlme approachedi“

' ;nflnlty, the unemployment rate would approach lOO%

In a long run . framework “then, the consequenceskfg>'

‘of allowlng the rate of growth of 1nvestment to dlffer fromff!7'
l.the rate of growth of the labour force plus the rate ofi; :
‘growth of output per.man are. to take the economy out’ of the s
‘.KeyneSLan reglon or to lead to a’ contlnual expanSLOniln | |

the proportlon of the labour force unemployed For the

former.case, the analy51s of the Neo Keyne51an reglon

1

' becomes relevant ~“for the latter case, the ex1stence of

an ever 1ncrea51ng pool of unemployed would lead elther to'

N changes in other parts of the model e.g.’ln the labourb

market, whlch would ellmlnate the dlfference between g

‘and Afn’or to the~demlse, v1arrevolut10n, of'proflt maxiry,

- mizing entrepreneurs. This is3therrationale When dealing

o

omy in the NeOwKé“S%51an,7f:J“'



- lZSlfu' o
frfwith'long'run'QUestions‘for using'capitallstockfprofiles'"
"thxch have the same rate of growth of 1nvestment.

If there 1S an excess demand for labour,»then”-q

'J_the economy 1s 1n the Neo-Keyne51an reglon.v Inathls reglon,if

ththe constralnt of the labour force means that excess demand'l

A8

’mln the product market cannot be ellmlnated by an 1ncrease

"7‘1n supply. Only prices are free to vary. In consequence,

”,prlces of output are b1d up ‘over and above marglnal cost.,
The resultlng 1ncrease in proflts leads to an- 1ncrease 1n

sav1ngs Wthh tends to reduce the excess demand in the
: I
'product marketb Prlces w1ll be b1d up abéve marglnal cost

oF
-

‘iuntll the prof1ts so generated are suff1c1ent1y hlgh to
‘ellmlnate the excess demand. “Thus, for an economy in the
Neo?Keyne51an reglon, the real wage rate w1ll be below-'
- the output per man on/thé least eff1c1ency equ1pment 1n‘use.d
’ On the otﬁer hand in cortrast to the negatlveiv_w
'effect on the real wage Sate of the forces of aggregate:’

demand, there 1s.a p051t1ve effect on the real wage rate

|
bl

due to the hlgher‘rate of growth of the capltal stock..
: : X
The hlgher level of 1nvestment leads to a larger number of

AN
L

machlnes of eachrv1ntage}; Because of the full employment

constraint, the existence of more machines of,each vintage
S ST : o . Y '
means .that the number of vintages in use must fall. .Thus, -



the age of the oldest machlne 1n use w1ll be lower, the
,hlgher the rate of 1nvestment and 1ts output per man,;:ff
_dh1gher¢g Also, of~course,vthe average age of. the capltal

'~lstock w111 fall and the average product1v1ty (as measured

: by OUtPUt per man) Wlll rlse.l This effect-'a supply 51de e
.‘leffect, w111 tend, on 1ts own, to raise thq Wage rate.“ -
Thus, there are two forces operatlng 1n °PP051teJL,°“

rfvdlrectzons, on’ the wage rate., The overall effect or net '

";effect, can. be deduced by con51der1ng the follow1ng argu—7
l'ment.fAIf supplles of labour were unllmlted and d1d not
t‘,represent a constralnt*on output then the economy would be
‘1n -the Keyne51anvreglon and the real wage rate wdpld be ,”

unaffected in the long run,‘by'thenlevelfof investment.

hIn'other wo@ﬁs, the‘demand-and'supply effects*on;the real

. wage rate would exactly cancel each other out. Now, taklng -

the Keyne51an case as a benchmark suppose the supply of
;labour 1s reduced SO that it becomes a constralnt on output
1 wh1ch puts the economy ln the Neo~Keyne51an reglon..IIf4

fthe real wage stayed constant there WOJld be a reductlon,

v1n.aggregate‘prof1ts since the (exogenous) reductlon 1n the o

labour.forceventails the retlrement of machlnes earnlng
'positive quasi rents’(proflts) vThls,xs,the meanlng.

~ of the full employment constralnt._ksome profitableﬁ'"

equipment’ is left,lylng 1d1evbecause-there‘arevnopmen,

to man it. Since-the aggregate level‘of profits,falls,

the aggregate level of savings fall. But this means that

Ta
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S

o &
.1nvEStment exceeds sav1ngs and so v1olates the product
'vmarket clearlng condltlon.; The excess demand so generated
,w1ll lead to a. rlse 1n product prlces and a fall 1n the '

L

vfureal-wage;; Thus, for the Neo keyne51an case; the net, -

_effect on” the real wage must be negatlve for equ'

ibrium S

fto hold in the product market (Thus, the net e fect, in-i'w

V;the long run, on the rate of proflt w1ll be p051t1ve.»'

'Thls process 15 1llustra$ed in Flgure 3 whlch‘hi

'-represents a snapshot"'of the economy at a partlcular-

'moment.in'time. The - graph of output per man is drawn under'h'

Output per man

‘Employment, -

- Figure 3 -
‘the assumption that the whole capital stock correspondsv

~to a certain.initial level of investment, I_, which has
. ; . ,AP\\ ‘\.
S

-




SR ’ ‘),."' vy-r’_.l“28. -

7beenfgrowingfatﬁthePeXponential'rate”g;,'Ifntherevwerefnogf'

’

: N = - . .\\ .‘.' ' . RN ) - o S . ..‘ i o
emplOyment c0nstra1nt,~thefm1xture of perfect-competltlon;

'fvand the sav1ng behav1on of entrepreneurs would lead to a ;:V'

flevel of employment El and a real wage rate of wl (thlsafi
'would be the Keyne51an case at a moment 1n t1me) Now,
suppose that 1nstead of there belng plenty of labour, thereITT

1s a max1mggilevel of employment 1mposed on the economy

-

'exogenouslyxequal to- E2 The level of 1nvestment 1s kept -

,3".

ﬂthe same."If the real wage rate remalned at wl“ then»aggre—' fd

"gate proflts would fall by the area ABC, whlch is the prof-'

!

"1ts earned on machlnes which are now lylng ldle because,;_/ :
. E

there 1s no one to run them. But sav1ng w1ll have fallen B ”.uuv
H;by a. proportlon s.'of ABC and would be less than lnvestment S

"lf the real wage rate wl prevalls.y Hence, output prlces

'Vand proflt marglns w1ll be bld up untll sav1ngs equaIs
a, L. -

"1nvestment,4 The real wage w111 fall It w1ll fall untll

the area WoW. DC s equal to the area ABC. ThlS represents

172
the addltlon to aggregate proflts due to a fall 1n the realfhf
wage rate neceSSary to offset the loss of aggregate proflts”~’/"
due to the reductlon in- employment. | |
Thus, the long run p051tlon of the real wagevratev,
1s‘lower in the Neo- Keyne51an case ‘than 1t would have been
had there been‘noﬂemployment constraint and the Keyne51an B *\T‘

12

results had/prevalled.. Inspectlon of.equatlon ll, the

-



‘fthe level of 1nvestment, the hlgher w1ll be the rate of

""proflt 1n the long run

7case than 1n the Keyne51anqc '

S

fthe Neo Keyne51an reglon than the Keyne31an reglon (the

deflnltlon of the rate of proflt w1ll reveal the conclu51on

"'fthat the rate Of prOflt w111 be hlgher 1n the Neo-Keyne51an H;Vw

sxon of the argument, 1t 1s easy td see that the hlgher

7 The tlme proflle or complete hlstory of the beha—fvw,:i 

'v1or of the rate of proflt followxng a sustalned 1ncrease

‘1n the level ofslnvestment w1ll be sllghtly dlfferent 1n

N A
ij S
AV

””Keyne51an case was. descrlbed above) ' The Neo Keyne51an

,'”case is. 1llustrated below 1n Flgure 4. 7Theh1nlt1al'1mpactff,hl

Rate of Proflt ">*‘_ L V:a:Aﬂ“_:;t»Lf,"
’03‘ T
, s
: 4
ol | : . ’ - ‘f,«—-..,t

e ty | Teo+Tr . Time

4 ~,

on the rate of proflt w1l} be p081t1ve¢ Thus, at tlme tl,'b

an 1ncrease in the level of 1nvestf/9fridll ralse the rate

, of proflt from plfto 02 ‘Then the hlgher rate of

e I - CT
Ry b
- ;A, . N o
h 7 e
T L, .
ik

‘rr—FurthermOfe, by'an*exten—*1;r,"'5*
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“jlnstallatlon of capltal w1ll reduce the rate of proflt ;rff

“gfrom 02 down to Jg'whlch 1s the long run rate whlch w1ll

'fgibe reached~T time*perlods after the 1n1t1al 1ncrease. At o

¥

'“tl+T the capltal ‘stock’ has fully adjusted to the hlgher

'.,grate oﬂ/accumulatlon. The dlffg}ence between thlS pro-l'»bl-

”1flle and the Keynes1an case 1s that the flnal long run

l;value of the rate of prOflt 1s hlgher than the long run
v:Keynes1an case.. In the Keyne51an case, the flnal long run

‘frate of proflt 1s the same as the 1n1t1al long run’ rate of |

'J,profit. In the Neo—Keyne51an case,.lt is. hlgher.« Uwff

The boundary of the Keynes1an and Neo- Keyne51anf'j

'-regions 1s well deflned 1n the growth context SE long as

v’;thevsum of the growth of the labour force and the rate ofr ,

’ h 2 F gﬁ%’
'”Harrod neutral technlaﬁi progress ‘is equal- to the rate ofh'

'growth of lnvestment.,:However, the spec1f1cat10n of the.
frate of/labour force’growth and Harrod neutraf techplcalfeffl
L prOgress 'is not suff1c1ent to deflne a. boundary between
othe Neo—Keyne81an and Inflatlon Barrler reglons Wthh 1s'
'1nvar1ant to tlme. In the Inflatlon Barrler reglon, thei
jreal‘wage is postulated to have hlt 1ts mlnlmum ; workers‘f4
'Wlll cut baqg on the supply of labour if the real wage falls‘
below thlS mlnlmum "hlS mlnlmum real wagelrate,puts an |

,upper 1lmlt on the rate_ f proflt. 'HoweVer;gover'abperiod‘

If—of tlme, the~1mpact of capltal aCCumulation which embodies



o

LY . R R C e oy a

h 131— -

”technlcal érogress is that the productlve capac1ty of the jb’f
' economy w111 1ncrease.;rThus, the economy Wlll be able to
;support a hlgher level of 1nvestment at the mlnlmum real
vfwage. At the old leVel of 1nvestment (or rather at a: lowert
d'polnt ‘on the tlme path of 1nvestment), the real wage w1ll

"haVe rlsen because of the 1ncrease 1n product1V1ty., Because,.jW

the real*wage would be above 1ts mlnlmum, “the economy7v'ff"

3w1ll have ﬁbved 1nto the Neo—Keyne51an reglon. 'If the”'

S mlnlmum wage rate is glven for all tlme,, hen the outer C

-2-

”ﬂboundary of the Neo-Keyne51an reglon lS contlnually mov1ng? .

‘to the rlght (1n p—I space)

- The postulate that labour s mlnlmum wage is- con—

stant,oyer tlme 1s,quest10nable_1n,the_context of.an.

'_expandlng capltallst economy.,.in.faCt,;the eVidence for'y

very long perlods of tlme would seem 1ncontravert1ble.

g Would labour today WOrk for the real wages that ruled at

. L
any tlme 1n the l9th century° The mlnlmum wage 1s, for -

1ndustr1allzed,socletles, not purely determlned by the needsﬂ

“of5physical‘surv1valf but also by expectatlons of a mlnl-;
7mum standard of 11v1ng whlch 1s determlned by soc1olog1cal |

: forces., It 1s reasonable to suggest that for present

day North Amerlca,workers 1n.general 'con51der.the'owner*

Shlp of an automoblle a nece551ty, ‘as. a part of the mlnlmum",

'subs1Stence level An,attempt by entrepreneurs,to 1ncrease

)



-

“shlp for many people would be met w1th a great deal of

_presSureS'

- 132,“-'"

T

‘l:the levekﬁpf lnvestment to a helght Wthh entarled a fall

‘in the real wage suff1c1ent to ellminate automoblle owner-;“

w

atterns would not be unaffected

res1stance, mWor‘
’taliSt,soc1ety, the d1rectlon of the‘

vsumers expectatlons seem very clear.,“The

v«q-

,l&rge expendltures on sales efforts by corporatlons exert
fa powerful force.“ These are relnforced by a polltlcal

'proceSS in whlch the promlse of hlgher materlal comfortsu

‘ i
1s cons1dered by 1ts agents as an essentlal part of the‘

'vote gatherlng effort.. ThlS 1mparts 1nto people an. expec-’i

tatlon of materlal comforts wh1ch w1ll then affect thelr"

vbehav1or patterns., These features of an 1ndustr1allzed

economy suggest that the mlnlmum wage leVel, the soc1o—‘

't'loglcal sub51stence level w1ll increase over tlme.,'lf'
7»:'they ‘increase at the same rate as output per man, then thehg'
t,boundary of the Inflatlon Barrler reglon and the Neo-
'eryne51an reglon w1ll remain flxed OVer.tlme& If the rateu
ﬁsof 1ncrease is greater (less)){han that of output per man,

‘fthe boundary will move to the left (rlght)

The long run results for the three:regiOns can

‘now be comblned and a long run rate of proflt schedule

can be'drawn. Thls is shown in Figure 5. The horlzontal

axisbisgthe base period level of inveStment, Io’ of course, |

the'curve is drawn under the asSumption that'the whole



 Rate of Profit.

: ) ")~ Inflation
A . Barrier’

"Keyne51anP Neo—Keynesfan tReglonv_‘

Reglon » Region |
ol !

‘Base year level'
of investment

- Figure 5
pcapltal stock has ad]usted to the base perlod level of

1nvestment In order that the boundary between the Neo—AL

'Keynes1an ‘and Inflatlon Barrler reglons .can be shown at

[
£

”one base year level of 1nvestment, 1t is necessary to

assume that the rate of 1ncrease of output per man 1s equal

f‘to the rate of 1ncrease of‘soc1ologlcal sub91stence.

. . 'The schedule 1n Flgure S 1s a long run schedule.‘
TTo move from one p031t10n on 1t to another wlll take the 3
amount of t1me1needed to rebulld the capltal stock It is-
'the cap1ta1 stock that 1s varylng along ‘the horlzontal ?
‘ax1s. If the current level of 1nvestment 1s also plotted
‘along the horlzontal ax1s, then at. each p01nt on the long

..run schedule, a short run schedule as. developed in Chapter v



can be constructed.z' The latter w1ll show the 1mmed1ate

o 1mpact on: the rate of proflt of a change 1n the level of
. \

e )&nvestment. In Flgure 6, 1t 1s assumed that the economy
Rate of Profit| -
>
_Qa ‘ -
Vv I I » o Current year levely

o b o of 1nvestment

long perlod rate of proflt schedules

short perlod rate of proflt schedules

Note: The horlzontal ‘axlis has been transformed by the

amount egt from the base year level of 1nvestment ‘
to represent the current year level of " investment.
This is in order that short run rate of profit
~schedules may be drawn on the same dlagram It

- makes no dlfference to the, argument. , '

/

O “‘f Figure‘ﬁr S

;'ZIt;should be noted that there is a minor problem here
related to the choice of units. 'To be precise, the cur-
‘rent level of investment would have to be divided by a

scaler'egt 1n order that the short, run schedule cuts the
long run Schedule in the correct place.



’;Is lnltlally in the KeyneSIan reglon at (o A IA)'é The o

"short run rate of proflt schedule is “the broken llne.f At“

vﬂchange 1n lnvestment to Ib w11l lead lnltlally to a change f

AN

rightg, The flnal equlllbrlum SItuatlon is, at (Ib DQ)

vln the rate of proflt to Db Then, as the capltal stockvu

‘t*.;changes, tie rate of proflt schedule w111 Shlft tQ the

‘m

The same. process can be descrlbed for the Neo—“‘

Keyneslan_reglon,& It lS sufflclent to p01nt out here that “lf,A'

i

vain‘therNeo~Ke§nesian reglon, the short run rate of proflt

?

. schedule WIll be steeper than the long run schedule reflect-<'

\

-lng the absence of the larger capltal stock at the tlme Ef

.the 1n1t1al Impact on the rate of proflt.

It is lnterestlng to compare the results of the

long run theory w1th those of the Veo Cla551cal Theory fOf}

r

:all the analVSlS 1n thlS dlssertatlon, the analy51s of thlS el

"chapter is closest to the Neo—Class1cal analysrs“and‘Ln'-»fg”'

consequence, the results would be expected to bear a closer

'resemblance to Neo Cla551cal results Indeed they do, but

there are Stlll SIgnlflcant dlfferences between the two1“‘”ﬂg
theorresb ,These dlfferenCes wlll become'apparent; |
'HThe‘capital_stockfmayrbe defined‘as the sum of

machines ofvall theuVintages'in operation ThlS is the

- :aggregate capital ‘stock measured at hlstorlc cost (e g

'R.G. D Allen 1968, p.7285).f That is; - o g R .
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’l:In the Keyne51an reglon; 1t was shown that the age of the"‘
'oldest machlne is 1nvar1ant;‘1n the long run, to changes';

h{hln the level of 1nvestment v Thus, the capltal stock 1n.ar
:luse lncreases wlth T .f Slnce the labour force 1s related
‘2to the level of 1nvestment by the laHour requlrement of

mach1nes,.1 €. equatlon 9‘

N

L 2o (g A\)t (1-e” (90T,
4 o t (g_x) AN ;l
: - - 'l;/’ : :
”vthe capltal labour ratlo 'is 1n@ependent of the level of

v1nvestment. Thls 1s easy tolﬁhdw by d1V1d1ng equatlon 20V

- e o i
‘by equatlon 9 Ty

- LR R
L lI'o" ot gr,
S t _ g L o '
21 L T b S N Lo s
T t- o e(g—A)t (l;e—(g-A)T)" L
= ' (g-k) T

This key equation-becomes;>

Ko g-n e*t. (1-e"97)
22 “"l—.——ﬁd—b ~(g-0T -
t. 9 (l e g

From gelatlon ?Z,‘lt can be seen that the capltal labourv '
ratlo 1ncreases over t1me at the rate of Harrod neutral
technlcal progress,rx.v The Neo—Cla551cal theorlstls have

used the concept of. effect1ve labour unlts (R.G.D. Allen

2

q'



technlcal progress 1s at rate A,'then men employed ongnew

'1968

‘t1VLty.anreases.;

N

L= 137-

for the determlnatlon of the rate of | proflts.v

‘statlc nature of Neo- Clas51cal Theory

}contains°the clearest éxposition of'this?conceptﬁ

';1n calculatlng the capltal labour ratlo whlch is relevant

Effectlve zgﬂg3

alabour unlts are natural unlts scaled for thelr produc-‘
The fact that a procedure has to be
tadopted to neutrallze the forces of tlme unerllnes the fﬁa

“If Harrod neutral

.ox

capltal have ‘an 1ncrease in thelr productlvlty at the rate

labour un1ts by EL,
- equation 9;

23 EL.

Thus, the capital—labourfratio,hecomes;u

l;-\Thls means that the effectlve s1ze of(i:é

‘w1ll be greater at any moment in’ tlme

(&

=J 1 eV bo‘d

t-T '

I b o |
= Og © eg#'(lee‘g?)

SN S
. K —O egt(l-e gT)
24 . = = -9 —
EL IO bO' lt -qT
2 9 9% 1-e79%
-1
b .
O

lébOUr force' ‘
Den tlng effectlvef““

‘®

the aggregate SLze of the effectlve

;employmentjlabour force can be determlned"by'modifylng oL

=



"The capltal labour ratlo can be seen from rela—’
tlon 24 to be 1ndependent both of tlme and the age of the

oldest machlne when measured 1n effectlve unlts.l Thus,"

o
: A . .
0 - LT

the capltal labour ratlo w1ll be the same Ain each reglon..“

\\« Thls constancy 1s the 1nev1table result of the comblnatlon

Kl

of Harrod neutral technlcal progress and measurlng labour

PR

ln effectlve unlts.i Harrod neutral technlcal progﬁess’figt‘

vilS deflned as an 1ncrease in output per man when the capl- 'ﬂfp;vh7

tal output ratlo remalns‘constant ' But by measurlng labour |
;L,ln effectlve unlts,:output per effectlve mén is- made constant T-l'

technlcal progress is handled conceptually\by an expans1on

irnr, the effectlve labour force.o If the labour—output and

1
i

capltal output ratlos are . constant, thenrso is the‘capltal—

‘?*? labour,ratlo. Thls is clearly the case for any v1ntage'

“,and will;thus, apply to the aggregateﬂmeasure, over. all =

v1ntages of the capltal labour ratlo

v

Slnce the rate of proflt is constant 1h the
Keyne51an and in the Inflatlon Barrler reglons, the Neo—
Clas51cal relatlon connectlng the rate of proflt w1th the B

capltal—labourvrat1o holds in these reglons- ,However,151nce

-

the rate\of proflt is hlgher in the Inflatlon Barrler than

the KEyne51an;reglon, the Neo—Cla551cal relatlon does not
hold.between the'reglonsm' Nelther does 1t hold in the Neo—,

' Keynesian region, where the rate of profit rises whilst the

capital-labour ratio remains constant as investment rises,
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The.alm of thls chapter has been to analyze the’
reffects of capltal accumulatlon on the theory of the rate
hiof proflt developed 1n earller chapters. ‘In order to confh
;centrate on thlS, the expectatlons trend parameter‘for |
' gfuture prlces'was dropped The same remarks are relevantv

ff_for thls parameter as for the short run (wh1ch were dlscussed ,;

t”ln Chapter IV) “All that need be added here 1s that there.
w-ls; perhaps, more’reasonaég expect the absolute prlce )
Jlevel to fall in the' Keyne51an reglon and to rlse 1n'the'
 Neo- Keyne51an reglon 1n the long run than the short run;‘

Asyln'the short run case, thlS w1ll depress the rate of
. o \7 |

prOfit‘in the Keynesian reglon and 1nf1ate it in the Neo-
jkeynesianvreglon; R - | |

h The effect of the rate of capltal accumulatron on’d
the.rate of prof1t 1s.negat1ve 1f taken on 1ts own. That
“1s to say, the hlgher the rate of accumulatlon, or the larger'

',the number of machlnes of each vintage, tne further to the

‘-rlght lles the sho t run rate of proflt schedule.r HoweVer,

" the negatlve effe’t of a hlgh rate of accumulatlon on the h‘
: rate of proflt is never (l e.:1n no reglong greater than;‘

| the p051t1ve 1mpact induced by the aggregate demand effect
of the hlgh level of 1nvestment neces51tated to ma1nta1n |
"the hlgh rate of accumulatlon. Whllst the h1gh rate of
accumulation Shifts the short rUn rate of,profltlschedule

s
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“_to the rlght the 1eve1 of 1nvestment‘nece551tated to
dmalntaln thlS rate oflaccumulatlon ShlftS the p081t10n of
/the economy on the rate of proflt schedhle to the rlght. iv
‘.//f For steady state growth paths, then, there is
'[neVer ‘a negatlve relatlon between the rate of prOflt and‘,;'
?fthe 1eve1 of 1nvestment&§‘However, the the ory is not rese:'
i_trlcted to’ steady state 51tuatlons, but.may be used for the
ana1y51s of non-steady state p051tlons.w The effect on the
_rate of prOflt of the capltai stoek is 1n 1ts ab111ty to' Uv-§;\h *f:
'tcreate oroflts. ThlS'lS because the theoryvls'based on' h'vv..ei
»the behaV10ra1 postulate that all sav1ngs come from pro—fh"
‘flts and on the equlllbrlum condltlon that planned sav1ng
hequals 1nvestment.’j for a SiXEE 1eve1 of 1nvestment,
the greater the total amount of proflts earned on all the
.mach;nesuof anywpartlcular 1ntra—marglnalvv;ntage,‘the smald'”
fer.the nuﬁber of older vintages\which are'needed in’oper—'
:atlon to generate‘a suff1c1ent level of sav1ngs to sat1sfy
jthe equlllbrlum condltlon. Tf the number‘of‘v1ntages 1n’
use arevsmallq the age of the‘oldest vintagelisvlow, the~hk <

" wage rate;is high and the rate of profit is iow,3

3Compare the methodology used here with that of Sraffa, for;
example. In Sraffa's analysis, the rate of. proflt is that -
‘rate which the economy can sustain forever in the face of

a given wage rate. That is to say, the rate of profit is

that rate which is needed for dynamic equilibrium. Hence,
Sraffa's analysis only holds .for dynamic equlllbrlum The -
theory developed here is the opposite. to this. It is. a )
causal theory. The'only reason that steady state-growth

paths are used is that variableés with eXponentlal growth
'rates are easier to handle mathematlcally.



;fgheory developed here 1f the level )

ilnyestment,:there W1llkbe'an-1ncre‘

" fit as the ecpnomy moves,

/ schedule as both 1nvestment and the rate of proflt fall

. .; N - B X . . o . ‘).. I

| B T L IR

An example of a non—ste@dy state phenonemum 1s

the bu51ness cycle. A cycllcal fluctuatlon 1n the aggre—Tf

A

gate level of act1v1ty can be dr31ly explalned by the:3.3r=f

'1nvestment is ass-ﬂ

the rate of pro—i;;‘

-

long the short run rate of pro-oi

o fltfschedule.;;This,will,lead to further 1ncreases in 1nvest-

: 'ment“and‘to further increases ‘in the .rate of proflt.

\ ;. ,
However, as the hlgh level of 1nvestment is 1nsta11ed'as

?0utput produc1ng capltal the short run rate of proflt

'1'schedule w1ll Shlft to the rlght and the rate of proflt

w1ll fall The fall in the rate of’ proflt w111 lead '
entrepreneurs to reduce thelr 1nvestment expendltures from '
the hlgh level and so the boom w1ll have peaked. The '

economy will move back along the short run rate of proflt Vm?;'

e~
~ T

However, as lnvestment falls off the 1nstallatlon of new

tinveStment goods‘WLll fall, the number of olad 1nvestment

goods scrapped in each tlme perlod w1ll fall and thus, the
upward pressure on the real wage rate w1ll be reduced

The short run rate of proflt schedule w1ll shlft to the
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: :,1

r;,of 1nvestment w1ll start to rlse.

‘cycle is not in dlsagreem nt w1th the concluSIOns and

farguments in much of the llterature on the gi;jc. lts'

}+hl;2f-'f‘”

eft. Thus,'even as 1nvestment falls,.the short run sche—-ﬁdhu'
:f'dule starts to Shlft to the leftj?educ1ng the negatlve

'hlmpact on the rate. of prof1t of the low level ofllhver

e R Vr“i‘r

'~'ment. If the leftward shizt in the rate of proflt sche—
~g'dule "catches up" “Eth the fall ln 1nvestment then the_‘

fall 1n the rate of proflt w1ll be arrested and the level f_t"

4 N

The explanatlon advanced here of the bu51ness
S

‘value lles, not so much in. the novelty of the conclu51ons,

as 1n the/explanatlon and exp051t10n of the analytlcal

jfoundatlons offthe conclu510ns.v Most analyses of the

bu51ness CYCle are. based on the concept of the accelerator'

(e g chks 1950 Samuelson 1939 Mathews 1959) But why

"should thege be a 0051t1ve relatlon between the level of

1nvestment and the level:of 1ncome°' Why‘do entrepreneurs‘ 3;

“vbelleve that when they expect aggregate demand to go up,
_*they can alsopexpect to make profits supplylng the expected

'1ncrease°-ylf the fundamental,postulate;that the pr1mary~'

4

It should he noted that the explanatlon advanced here of‘ .

the business cycle depends upon the effect of capital

accumulation on the short run rate of profit schedule.

In Chapter V, an alternative explanation based on the

interaction. of the money market was described. A more -

complete explanation of the business cycle would 1nvolve

both explanatlons 51multaneously

s i

> ! ~.

N
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‘1mpulse of entrepreneurs 1s to maxlmlze proflts,.then 1f

N

'Ethe acceIerator theory of 1nvestment is* to be accepted
“Vflt’is necessary to\show that 1t 1s con51stent;w1th proflt
,Qhaxxmlzlng behav1or._ The only attempt 1n the llterature

?vto derlve the accélerator theory of 1nvestment from ay
”b”;proflt nax1mlzlhg framework has used the Neo Class1cal
liproductlon functlon and been based on the cqncept of |
.‘dynamlc equlllbrlum j I refer here, of‘course, to the
-‘work of J. Wltte 1963 and D w Jorgenson 1933.. Out51de
fof dynamlc equlllbrlum, these analyses have no meanlng
';(or at least no meanlng whlch has, as yet been artlcu-'}v
ﬁlated);.aThus, they ‘can tell us 11ttle about the processl?
-of the bu51ness cycle, a non—dynamlc equ111br1um phenon-'a'h
.~e@dﬁ,’ On ‘the- other ' hand from the analy51s presented ‘v
ahere,’whlch is not rellant upon the assumptlon of dynamlc.

equ111br1um,a p051t1ve relatlon between the rate of proflt

o

;;and the level of 1ncome 1s a dlrect lmpllcatlon of the

n_p031t1Ve relatlon between the rate of proflt and the level

fﬁof aggregatefdemand,, If an,lncrease 1n.aggregate demand :

leads to an increase'in the rate of profit, .then it is "
. SR “ AN S A é'u >
reasonable to expect an;increase\in‘inyestment.

]

>In fact, one could.go further and argue that'it is essen-

- tial to the validity of the accelerator that it be shown
_that an increase in aggregate demand does not lead to
‘a fall 1n the percelved rate of proflt., '
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Thé exp11c1t 1ntroduct10n of the short run beha— L
-%‘%,“wj,:_ﬁ_'
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v1or of the rate of proflt 1nto the explanatlon of t

W,

'busxness cycle strengthens the explanatlon of the turning
Instead of‘

p01nts as well as the upsw1ng and downsw1ng

a’ rellance on the relatlve 1ag structure of 1nvestment

and consumptlon w1th respect to 1ncome (e g.vespec1ally
postulate arbltrsrlly

Samuelson 1939) and of the need to
(e g espec1ally Mathews

determlned "floors" and "celllngs"
1959) to explaln turang p01nts, tne effect of caoltal

accumulatlon on. the rate of proflt may be used
thlS alternatlve explanatlon 1s far more appeallng in as’

far as 1t rests on - the assumptlon of proflt consc1ous

.entrepreneurs.

o
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CHAPTER VIII

',‘CONCLUSIONvff'

The alm of th1s thes1s has been to construct a'”"

lhtheory of the rate of pIOflt based ‘on. the concept of
';Keyne51an equlllbrlum ' It was shown 1n Chapter II that
the currently accepted theorles of the rate of pIOflt

¥

‘vfare based on: dynamlc equlllbrlum In Chapter III ilt was

fwyargued that dynamlc equlllbrlum lS a far more restrlctlve .

/

:7cond1tlon than Keyne51an equlllbrlum and SO a theory of
'fthe rate of proflt based ‘on the latter concept would have

';,a w1der fleld of- appllcatlon.' Such a. theory was developed

A

71n the remalnder of the the51s.-

' The behav1or of the rate of prof1t lmplled by

1Keyne51an analy51s is descrlbed by the rate of proflt sche—-f

| dule._ ThlS is a- schedule connectlng the rate of proflt

to the level ofalnvestment.i A ra;e of proflt schedule was»f

‘constructed for three tlme horlzons, 1,e.<for the short
Jrun,.the 1ntermed1ate run, and tne long run.: For each fa
ftlme horlzon, three speclflcatlons Of the labour market

- 'were used- each spec1f1cat10n taken~from contemporary
‘ieconomlc theory These were the Keyne51an, the NeO*v

'Keyne51an and the Inflation Barrler spec1£1catlons.

The short run rate:of prof;t Schedule shows the * *

-4

immediate impact'onfthe rate of profit of;changes in the
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'aggregate level of 1nvestment demand The capltal stock

;;ls assumed exogenously glven for the constructlon of thls'

i'schedule.“It is deplcted 1n Flgure 1 where 1t can be seen‘lq

'vthat 1ts shape reflects the three>spec1f1catlons of the

”7labour market :

‘Raterof‘Profitgf
,l'{lnflation
oo« Barrier
1'Neo+Keynesian[ '
[/ keynesiant . . 1

L ' Investment

Figure 1

Thevintermediatekrdn.rate-ofnprofit scheduie
takes 1nto account the addltlon to an exogenously glven
h“capltal stock of new capltal goods.“ Thus, 1t reflects
,the 1mpact of marglnal changes in the capltal stock ?‘Its
‘slope 1s s1mllar to that of the short run rate of proflt
‘schedule, but 1s less steep for the Keynes1an and Neo—
jKeyne51anfreglons, ?heesmaller gradlenﬁ reflectS'the
impact of the instaiiatiOn of cnrrent investmenton the

.

r’/
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' rate of profit. The intermediate run schedule is depicted -

ianigﬁre'Z,»’ -
, Rate of Profit |

o e Inflation
R : | Barrier
. Neo-Keynesian , :
| A

3  keynesian 1 - |

o ' R — —

L ~ Investment

Figurefz

The long run’rate of proflt schedule 1s constructed
h'by allow1ng the capltal stock to adjust completely to a o
"change 1n the level of capltal accumulatlon. It shows the_,ji
flmpact on the rate of proflt of a change 1n‘the level of
1nvestment whlch 1s sustalned for a long perlod of tlme.
'Its constructlon Was based onvthe technlques of analysls'
_of contemporary growth theory Flgure 3 shows that the longfg

‘run rage of proflt schedule has horlzontal sectlons 1n both o

thehKeyneslan‘and.Inflat;on Barrter regions anq a p051t1vely



sloped séction in the Neo;Keynesianfregion;‘ S

ook

Rate of -
. Profit.,.

‘Inflation

ok | Barrier -« .
o . SNeo-— o L
Kéynesian . Keyne31an '
‘ l ‘ R h‘:’ , H
1.
. : o
. , Figure 3

The three.SChedules arehrelated:in.a'hierachlcaln:‘
vfashlon.',The long run schedule affects the p031t10n of
the 1ntermed1ate run schedule 31nce thellatter is based
on an exogenously glven capltal stock whlch only changes o
at the margln. If tnls capltal stock 1s an equlllbrlum |
'_one descrlbed by the long run schedule, then the }th run h'g
fschedule determlnes the exact locatlon of the 1ntermed1ateh’~
run'schedule.’ In a 51m11ar fashlon, the 1ntermed1ate run
"schedule deternlnes the locatlon of the short run schedule.x

It may also be noted that the short run schedule determ;nes

the. pos1tlon of the marfﬂnal eff1c1ency of capltal schedule‘».u

-



The three schedules dlffer in the degree off

o flelelllty they allow the capltal stock v Becausefit has

’;been assumed throughout that capltal 1s not malleable,fh‘l
1t follows that the more the capltal stock 1s allowed to
change, .the- greater the resources needed for a change.,ifk
T6 build new machlnes takes resources. In v1ew of the:'y.'
' relatlve‘s1ze of the capltal stock to the level of 1nvest~l
1o“ment 1nieach_t1me perlodi_lt.follows that'the-greater a |
‘ohange'in>the’capital'Stock"the longer it will take tovljﬁ
hmake.the change“ﬂ The development of the theory of the rated
" of proflt for varlous degrees of capltal stock flex1b111ty‘
and,thus,,for‘varlous tlme horlzons glves it an element

]Of COmpleteness. A'complete’analys;s of thetlmpact‘onhthe, :

‘rate of profit of an exogenous stock can be drawn. First, .-

'ﬁthe short‘run schedule will he'relevant, then the 1ntermed-'t
”1ate run SChedule and flnally, the long run schedule, Thelrli
breadth of appllcatlon of- the theory w1th respect éb tlme |
'horlzon is a. dlstlnct 1mprovement on the Neo Class1cal and o
Neo- Keyneslan theorles.v ‘ | | Q |
In the Inflatlon Barrier region;‘thé'rate.of";
lproflt 1s~at,a max1mum determlned-hy the supply of labour'l
Hbehav1or.-‘ln the other two' reglons, thevgeneral rule may
“be”deducedrfrom the rate of‘profit schedules thatf'
| ‘(a)';Investment'demand_has:a positive impact on’

the rate‘of'profit.
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f(h), The level of accumulatlon of capltal Li e;“'

)the caprtal stock has a negatlve 1mpact on the'rate of

mproflt. | | | | o
r!JThe negatlve effect of the Capltal stock is only large ﬁ?h;

’enough to completely offset“the posltlve 1mpact of 1nvest—if

‘ment 1n the Keyne51an reglon 1n the long run. In the Neos,“

“'Keyne51an;reglon, ‘in the long run, and the Keyne51an and

NeoéKeynesian'regions,vfor the short and 1ntermed1ate run,
’the demand effect of an 1ncrease 1n 1nvestment more than |

'offsets the effect of the addltlon of the 1nvestment goods

L

o,.to the cap1ta1 stock For these reglons, the relatlon y’

between the rate of proflt and the level of 1nvestment 1s.wf
p051tlve. | | J -
| The major 1mp11catlon for the operatlon of capl—f
‘_tallst eponomles of the rate of. proflt schedules is that
_they w111 suffer from some degree of 1nstablllty The short
‘Jrun schedule comb1ned.w1th an ana1y51s of monetary market :
'fequlllbrlum was shown 1n Chapter V to produce the p0551b1—
l;ty_of cycllcal behavror.: However,'lt was'also shown

‘that°the existencerof’ay"floor' to the bu51ness cycle was not

‘&

certain. Cases couidv ise.where, 1nstead of the economy

entéring an upturn, vels of 1nvestment 1ncome and
employment collapsedu ‘ThlS p0551b111ty was - related‘to the

ex1stence of a hlgh 1nterest elastlclty of the- demand for

money and too ‘the effect on expecatlons of a negatlve rate

D
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'of 1nflat10n. It was ‘also shown that monetary pollcy

'f_was 1neffect1ve relatlve to flscal pollcy 1n preventlng

2ior cuxlnc such a. depresslor. On the other hand 1t-wasﬂ
ushown_that'a boom was more 11kely-to brlng 1tself‘to;ahf
ucOnclusion:* There was more certalnty about the poss1b1;
v'llty of a downturn or. celllng;’ |
The 1ntermed1ate run. and long run analysls of
h\Chapters VI and VII was sh0wn to prov1de another explana—'“
yttlon of . cycllcal fluctuatlonstln aggregate varlables."v
'The 1nteract10n of 1nvestment demand and capltal accumulae
'tlon was shown to lead to a bu51ness cycle. Thus,- hek
theory developed 1n this the51s suggests very strongly
*'that monetary factors and capital accumulatlon would
comblne w1th aggregate demand to lnduce cycllcal behav1or
'and mlght even lead to serious. depre551ons. It 1s 1mhor—
%tant to note. that these results are a consequence of the:
1nterplay of market forces. Restrlctlons on market forces;
e g. the 1ntroduct10n of 1mperfect market structures, the |
removal of the assumptlon of proflt max1m121ng entrepren—
eurs, are not necessary to generate such results. |
’lhe analy51s throughout the the51s was based on
a‘one good model At any p01nt in’ tlme, only one good was
produced whlch could elther be used as a consumptlon good
or an’rnvestment good."However;lthls 1s not a cruc1al
"assumption’and,was onlyradopted for anaLyticalvconvenience.

v
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The major factor 1n the determlnatlon of the rate of prOflt

>

’rfwas the behav1or of the relatlve prlce of labOur and output'j

”resultlng from changes 1n the level of 1nvestment.c"In,fﬁ

so far as an lncrease 1n aggregate demand ralses the prlce

'of output relatlve to labOur, the results w1ll hold ‘for

a multl—good model ’ Of course, in a. multl—good model,
an 1ncrease 1n aggregate demand w1ll lead to dlfferent
lamounts of price 1ncreases 1n each good dependlng upon the
’ elaStlcltleS of demand and supply. The rate of proflt w1ll
1ncrease in the productlon of some goods by more than 1n
. the productlnn of others.~ It may even fall for some goods.'
However, this w1ll affect the dlrectlon of 1nvestment, or‘
the placement of capltal goods.: The aggregate rate of
‘-proflt w1ll behave in much the same way as 1n the one good h
.case. . | | . o -
WhllSt the theory of the rate of proflt developedti
here was not based on a spectrum of technlques, 1t is
,:yp0551ble for- such a dlmen51on to be added to the analy51s
It 1s easy to}show that the addltlon of a Spectrum of
technlques w1ll have a p051t1ve 1mpact on - the rate of
'r_proflt ’ Entrepreneurs WOuld only choose a technlque' .
1nstead of the one technlque 00n81dered so far if. 1t
ylelded a hlgher rate of profléh ThlS sﬁggests that the‘

o

'effect a ch01ce of technlques has on the rate of prOflt

'1s'poslt1ve.
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It was. argued ln Chapter II that a major weakness R

of Neo Class1cal capltal theory is 1ts heavy rellance on. ‘

the assumptlon of capltal malleablllty. As a descrlptlon,of'a
.capltal goods 1n<pontemporary 1ndustr1allzed soc1et1es'
}'malleablllty 1s not Very accurate. If capltal were aSSumed";v"
to be malleable, then 1t 1s easy to show that a p051t1ve |

‘1 relatlon between the level of aggregate demand and the ratei

'"of proflt can be derlved | An 1ncrease 1n the level of aggre— : A‘;l

L gate demand leads to an- 1ncrease in Output and employment. T

MUnder the assumptlon of .a ggxed stock of malleable capltal
the capltal labaur ratlo falls and the rate of proflt w1ll
‘ : . o
rlse.,

- There are two steps 1n the above argument that are
7heav1ly dependent upon the malleablllty assumptlon.) It was
fshown in Chapter V1, pp. 104 - ‘107, and Chapter VII, PP: .
135 - 138, that neither the negatlve relatlon between the
i level of output’and the capltal labour ratlo nor the negatlve :
relatlon between the capltal/labOur ratlo and the rate of
proflt wlll necessarlly hold when capltal is non—malleable.‘;*
Thus, the malleablllty aSsumptlon bOth requlres and guaranteesv
that the capltal/labour ratlo behave in a certaln fashlon.

‘Such behav1or would not necessarlly(be observed 1n a world

characterlzed by non-malleable capltal goods."
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_ The twists of thought 1nvolved in - u51ng the malle-.‘.
'lablllty assumptlon are remarkable. F1rstly,,an unreallstlc‘
fassumptlon is. employed -in order that a relatlonshlp between 1
, k?the capltal/labour ratlo and. the rate of prof1t may be" :
bfrlgourously derlved. But hav1ng derlved thlS Eelatlonshlp
fone has to grapple w1th the deflnltlon and measurement of
one of the cruc1al varlables, the aggregate Capltal‘StOCk
:1It is of course temptlng to show that the deflnltlon and
'measurement of the capltal stock is stralghtforward if capl-'
"tal is malleable. “And it 1s. If 1t were not, the negatlve‘
h"ﬁrelatlon between the capltal/labour ratlo could not have'v
- L .
‘been derlved 1n the flrst place. 4 |
In the theory of the rate of proflt developed 1nlf
fthls the51s, 1t has been assumed that capltal 1s not malle— y‘

able. Furthermore, the concept of an aggregate Capltal/

labour ratlo has not been used as a causal factor in tré

'QVdetermlnatlon of the rate of proflt. The a1m has been to

"fvw1th Keyne51an.econom1cs. ‘In thls theory, the causal, e

& .

l?,break away from the tradltlonal approach. A theory has,“*‘”

‘been developed by o the technlques of analy51s assoclated

¥
- an1Sm runs from aggregate demand through relatlve pr1 es

'to the rate of proflt.. In Neo—Cla551cal theory, the ca?sal

fumechanlsm runs’ from the capltal/labour ratio through the

*‘ ‘r
;technlcar characterlstlcs of the technlque used. 1n the prod—i

' uctron process,to the,rate,of proflt. In Chapters VI and
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»VII the relatlonshlp 1mplled by Neo-Cla551cal Theory 1s

-

j:derlved and ltS‘Slgn 1s shown to be p051t1ve in some\cases,i?
negatlve in others, and amblguous in" Stlll others.ivTher;V"u'
relatlonshlp between the rate of proﬁlt and the level ofd
,aggregate demand has' a much hlgher degree of con51stencyjf{d

"than the Neo-Cla531cal relatlon when derlved under the-'“

,samefcondltronstf_ltwls always non-negatlve;'

-
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