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Summary:

This paper was inspired by Committeri's recent
comments on the steady-state model which he refers to as the
"Rowthorn and Amadeo's model". We examine the role of
expectations in a steady-state model of distribution ,
accummulation, and capacity utilization. In particular, we
explore the explanatory factors for disprepancies between the
normal (or desired), expected and actual (or observed) degrees
of capacity utilization . Also, we discuss the differences and
similarities between the notion of steady-state equilibrium

and the Classical notion of "centers of gravitation".

Resumo:

Este artigo foi inspirado pelo recente comentario de
Committeri ao modelo a que ele se refere como "modelo de
Rowthorn e Amadeo". Examinamos o papel desempenhado pelas
expectativas em um modelo de crescimento, distribuicdo e
utilizagéo da capacidade. Em particular, exploramos os fa
tores explicativos de disparidades entre os graus de utili
zagéo normal (ou desejado), esperado e observado. Discuti
mos ainda as diferencas e similitudes entre a nocao de

steady-state e a nocgao classica de "centros de gravitacio".
, g



1. Introdoction

This paper was insplred by Dr. Committeri s interesting
comments on recent contributions on capital accumulation, ircome
cismbribuation, and capacity uwtilization® L2, ard in
particular, on the steady state mode! which he refers bto as  the
Fowthorn  and  Gmadec®s  model. (31 In what  follows 1 stiall
discuse  the points raised by Dr. commi tteri which I comelder

st ale

central to his analvsis, namely, the (in)adequacy of

models for the determination of long-period capacity whilizatian,

-

and the role of espectations in long-period models. In the second

asteady state analysis of rapactty
¥ : K

i

spction  of  the paper
wtilizatian which explicitly considers the role of Long-period

prpectations will be discussed.

Morche] «

1.1 O Steady

The +irst central point ralsed in Dr. Committeri s comments

refers  to the identification of steady stete models  with  long-

pericd analyeis, and in particular, the adeqguacy of these model s

for the study of  the determination  of lTong=-pericd capacity
utilization. He argues as follows?

iri the approach of both authors (Rowthorn and Frnacecd ,
“lﬁmawperimd anal veis® is prmdﬁmx antly based on  steady
] oal ] e “wmoud librium posltions’ of  the
W;anmm;n The identification of long-period analysise with
eteady states appears to be unduly resbrictive, i ven
the hioghly arbificial {eﬁinre& of eteady states. [4]

f
T
~vx Land lf‘

Thers are at least two different dimensions in the notion of
steady  stabes which should be considered here.  The firet  land
more general) one refers bo oan equilibrium position characterized

by the configuration of the endogenous variables associsated with



a  given set of sxogerous variables {(datal, ard  the parameters
specifying  the technological, ehavioural and  eupectational
furctional relations of the model. In equilibrium, producers, and

fo bhat matber, all the other ¢

i

xlevant agents i the oonomy,
muet “me  content with owhat  they are  doing® £57, e

conditions soecl Fying the technology mitst ey Al oy ardd

~atbions must bhe satisfied. [al

.+
r”'r
in

-
B

The second dimension  of  the notion of  steady
assoriated with & configuwration of the relevant variasbles of the
arnalvesis towsrds which the system converges or arround which the
syaten gravitates. The process of adjustment is emphazized  in
this dimensicon. This paticular characterization of steady states
Feaquires  two conditioms to be satisfied, First, the stability
comditions  associated with the adjustment process of the syslten

fimoluding those iated with the expectational Ffunoctions)

muast  be satisdied. The second condition refers to the role  of
erpectations. Fupectations are affected by two sets of factors.

Fasmt  and current events ratwally  sffect expectations? agernts

fi

t

take these svents as an approdimation for what is to come in the

future., Eupectations, whem formed  this way, ara not always

it

fulfilled during the adjijustment process and this is  why they

&

-

influesnce +the path of the system {(although not the equilibrium

i, The obther selt of factors 1= essentially composed of

rew informations not captured by th

iy

pacst and current values  of

the relevant wvariables. I steady state models, only the first

T

it
i

et of factors are allowed to change over the adjustment prooce

The determinants of the second sebt of factors are assumed o bhe



iy

rozen during this process, and, therefore, are part of the dat

4

"

[71  OUne can reasonably argue thalt these two conditions  ars
toon restrictive. However, one will bave to adoit that they are
imposed on the system with the objective of studying the path and

the tendentional valuess of the endogesnous variables of the system

associated with the data. Onoce they are determined, the =2lements

S

fect of these changes [t

iT

ot the datse can be altered, arnd the

the equilibriom position can be analysed.
The notion of @ steady states (o eguilibrium  position? i
aimply  an  organizing concept which provides “"an  organized  and

prderly  method of thinking out particolar problems. " [8] Ir

3
e

solal ret g on

By

this senes it plavs the same role as the (1l

0
O

centers  of gravitation. foocording to the latter, "long-peric

positions are significant as "centers of gravitation of prices and

gquantities oroduced, and as such they need never coincide with

actual  situations,” =21, Furthermore, according to  this
rotion, “there is ... roos for the fluctustions in guantities and
prices and digappointment of expectations that ocowr in reality.”
P1071 It should be noted —— and, indeed, the model developed
in  the second ssction of the paper will try to  argue  in this

direction - that these characteritics of centers of gravitation

are not inconsistent with the netion of steady states.
in comparing  the notions of centers of gravitation  and

There are bwo aspects which should be considered.

I S Firel place, whw are the assumptions  sorcounding the

et ion 0fF steady states more restrictive bthan  those associated

el M i % e LN

with the notion of center of gravitation? In particoular, what



the gravitational movement of the system around the long-
period position stable? O, whiat are the epecific concdl bl ons
which prevent the Classical mechanism of competition from  being
explosive? The szecond point e related to the first but it refers
particularly to the role of expectaticons. The guestion ien Fiene

are  the entrepenears’ o producers’ espectations assumed to o be

e
Hil

1=
.

Fermed?  Te it bthreough an expectation funoction, Il thronah
ar assumed stable trial-and error process™ D111 These are
gquestions which  are usually faced in steady state model 5y, and

should be faced in centers of gravitation models as well.

oo the notions of

i

o]

e

Y

The differerces bDetween mnodel
steady state and centers of gravitation are not that great . The
Foarmer coan he seen sz oa particular case of the latter in which
the functional relations of the syetem (including sexpectational

el ations) EEE gHplicitly specified., This prar b i oul ar

L

rharacteristic of steady state model allow  them tao wvield
definite configuraticons of the dependent variables associsted
with & given set of data variables. The results of centerse of

gravitation models may he more generals biat they tend to be less

conclusive, D121

1.0 Om the role of long-period espectaticos in capacity wbilization

i

H

The zecond point raised by Dr. Dommeiltheri referse to the rol

in capacity vwtilization models. Hise position is

sumnarized in the following passagel

In hoth versions of the model (Rowthorn’s and  Amadec’
therse is the possihility of wtilization being different
from its normal degree, even 1n Fates of eguilibrium. ..
This result appes o e in contrast with the features

Lo



traditionally attriboted to stead tates, where normal
utilizatiaon deqrmw 18 &SSUme R A and to o b
maintalined over  time ... assumption of
gz ] F whalned +u|+1liemenf .:iansnnu Thies
syetematic ondsr- o over-ubilization  of productive

Cmpartfy that oharac
ates leads ws to ask whalt kind o expectations  arse
1mp11a1t in  their investment functions, and whether
their Fulfillment can be made consistent with situsations
ot gyetemstic non-normal wtiliza
[

i oof Capacitva.

. Committeri s comments ralees very imporbant  gueshions.
First, whiat  kind of sepectations are implicit in thse investment
functions  af  the steady state capacity wtilization models?

Secorid, it the laong-period s:pectations are falfilled i

Hi
-
-
e
—
-
-
ey
i

eaud Librium, 13 case that the equiliberiom {realized)
degres  of wtilization and the normal degrree will not necessaeily
rodincide? Raising bthese two guestions s one of the great merits

of Dr. Commiteri s {(and also Prof. Clcocone”s) analyses. Indesd,

ey

the original steady state models expectations were never allowed
to be different from the actual degrees of cepacity wbtilization
which means  thalt the role of grpectations was left out of  the
g, in  the model discusased in the second section of  the

paper these points will have to be taken into account.
Betore turning  to bthe model however there i a conceptual

wmesid . It refers to  the nobtions  of

!f‘
] §'x

point whiioch o must e o

Tricrinal plannedt, "espected’ and "actual' degrees of capacity

utdlization. T fAmadec (1 the notions of normal and olanned

degress  have & very similar mEaning, that is,. the degres of

bi.t

¥
i

target  degree. Llswally  the

ntilizaetion which firms fix
pormal  degrees will be smaller than one so that Fivrmg will alwavs

e able to respond to unexpected changes in the demand for  their

terizes Rowthorn®s and Amaden’ s steady



products. According to bthis mesaning of the term, the  normal

I bt

degree  once  decided upon never changes. I Amadeo

stbill wsed more oF less interchangably bot I there gilve

it
A
O
Facel
o
T

tThem @ slightly different conmotation. It etill refaers

i

rormal degres in the sense that Ffirms chose 1t as a precautionary

i demand. But it also had the

measur e agalnst uresoed

e
1

maaning  of an expected {and in thiz sense Lhe term "planned”
much better than "noermal ") degres of wbilization. L1440 Inm my
interpretation, Prof. Clccore (as well as Dr. Committeri) use the
terms  normal and espected to mesn the "expected degree. " In what
follows a @ suggestion will be made that there is & concepboal
difference betwsen the two Terms.

The narmal  degres is deteroined by precautionsery motlves

tiwve strategy of firms. Thersfore 1

amsool ated  with the competi
depends  upon strouctuwral factors more thar on factors related to
the movemsnto  of  demand, expected o actual. & central
determinant of the normal degree is the coreation of barriers to
ervbry A oan dndustery. SGpence L1351 argues that the existence

of  ddle capacity may be a powerfull weapon against the entrance
of mew competitors who fesl threstened by the possibility of  the

capact by . I+ the estabhlished

gotablished Firms using the extra

firms  start  wszing  their capacity omore intensively - whioh

mustithe effect of depresesing prioss —- the estrants, whier woud d

r

Macve  to go theough oostly indtial investoents, wWill feel

discouraged. For the sstablished firas there 1e an optimal degree

pf utilization  which halances the costs  of  maintaining idle

cApARCL Ty and  the benedits of limiting the entry  of IE



Thes b ey praecadtionary  notive  which  indluences the

1l st e with the

determination  of the normal  degrse s

el

illations of demand. Firms have as one of their objectives the

LMCreases 1n the demarid S lnls

ability  to respond o o wanesdped

proaducts and for bthis reason sare willing to maintasin part

@iy oeapacity ddle. FIC AT M, there ig a trade-—off betwsen the

of mairntaining resouses under-utilized asd the bernefits of
mainrntaining o dnoreasingd the share of the marketb It is
reacsonable  therefore bo assume that producers will determine the
degres of normal vtilization having in mind the oscillations  of

srtial for the determination of the normoal

ifi
ifi
m

cdemand orser Lime. e
degres are the frequency and amplituode of the pattern of changes
i demand, or the variance of these changes. Ome would ewpect
that  For an average rate of actual wbilization, the greater the
amplitude  of  changes in demand and the more freguent  they are

{and therefore bthe greater the probability of demand reaching the

C

= of Full capacityd, the smaller will be the degres of normal
utilizsation chasen by firms.

The espected degree of wbtilization, as  noted  in the
discussion  of  the formation of edpectations  in steady state

depends on bwo sets of factors: curvent and past events

wed by bhe variables relevant for  the decision {the

ildization in oy camel, and new informations

whiioch  may feing made, e actual degrese oOf

eilones made in the

froun the interaction of de

wbhilization

S0 O CHITY i

chated  with saving aryd




investment, that is, enditure decisions. The actua

ar may nob coincide with the expec = Im eoquilibriam, by

dedimition, they will der EaLial T

et Fyesr e b e Wl e

dLome thus  ohanging the

entreperenrs will pre i

trajectory  of  the system. In  eguilibrium  there cannob be

syatematic differences betwesn the two rates of wbilizatiaon. Choresyr

the transverss  however, i bhe cases in which pertect

Foreight 1s sssumed, here will be discrepancies betwesn  the
grpected and actual rates.

Orice the concepts of normal, espected and actual degrees of

ptilization are detined, we may procede o edaminge & model ir

whii ol the formation of expacha i oexplioitly conseldered.

]

D FModidied Model with fddaptive BEuxp

tations

e b owith the 1w et and saving functilons. Thyes

Gavinglcapital ratic, as derived in Gmadec (DPEH7), 18 given faw 2

pafr e e

& FAREC RS S E 2 T 1 B R AP i S

v oie  the sactual or realized degree of capacity wbtilization, C

o comsume out of wages and protits,

aryid Dy @ the properisi by

WG} m e the output:labor ratio,

praspectivel v, (e}

ard nie de the share of wa i oubpot.

The investment function assumes that entrepenew-s decide to

(€ aryd

invest bDased on the difference belwesn

ti o, he greater the differencs,

. - N -
PP L Gut oo Eorees ik

i bthe expected degres Thyary the mormad ceor e, tfes

w



greater the inducement to invest. Mherwise, given the varianoce
ot bhe actual degree, demand will reach the rate of full capacity
more  Freguently and intensively than what ls desivable from  the
grtrepensurs’ point of view, Therefore, if the espected degree is

tharn the rormal degree, there will be an increass in the

clesd el stock  of  capiibal. Faste dim & Tirmear O Ty e

Crmapital rabtio would e given Dy

whiere  of ancd W' stand for the expected and rnormal degreses of
ptilization, respectively  and o ceptures the inflaence of the
institutional base and pesychology of the business commuriibty  on

the decision bto invest, The eguilibriom conditions of the mnodel

i

are fwon [l the equality betwesn the rates of investment  and

saving in proportion to caplital and bl the fulfillment  of

grpectations. The originead steady state modele of capraci ty

whilization did net consider the role of expectabtions  and,

e

indeesd, assumed tha cpectations were continuously fulfilled. In

ebyort, thaey  assumsed pasrfect forsight. Theretfors, according to

those model

B

, the dnvestment function Lequation 31 would be given
by Foo=ow & - ol b The equilibrium degres of wbilization

ie therefore given byl

e mow consider the casze in which the supected degree  may
differ from the actual degree. We start from an initial situation

it which the ssxpected and noormal degreess are ggual, bt the



s

actual degres differs from them ——a shook of any nature  gives
pime  bto this situatian., The eguality between saving &

investment i a situation like this gives rise to a position  ofF

poaudo-agui Librium (or temporary eguiliberiuam? in which the actusl
degree is given by wd = /%, The situation of psewdo-egullibeiom
1w depicted in figure 1.

A

h hS

figure 1

I+ this situstion persists, grtrepeneurs will be led to

ravise  thelr espectabtions., The informations esbodied 1n the

current degree of wbtilization (u¥) will be taken into acocount, as

well as new informations relevant for the formation of new plans.

@ the eftect of these two factors, G

-
th

In i ceny teor Formeal i

amsuwme that  the sypected degres of wtilization in period + 0 i1z

_—

given by the following espectation functlan:

4+ tuE o o oe
: e Loy “

i relation  to

timent of Li

gect oF &l U

AT ERE

Wi sy e w0 me

diffences hetwesen last period’s realizred and espected degrees  of



ntilization, and gtrapregemtg the independent determinants of the

i

expected  degres din period L. We amessume that €, 1 & random

n
o]

waEr L oadn ] with & mathematical expectation eqgual to O, that 1s
Ele 1 = O, {In average therefore e esouals rero. We shall sssociate
the situation characterized by e = O and  the fulfillment  of
expectations wibh Uhe long-period laverage) position CLFak) ot

the system. The latter can be thought as an analog of  the

Gassical long-period or center of gravitation position.

2.1 The Long-Feriod fverage Position (LFal)

I

™

@reral , i the system is nob o in the LFalF, the actusal

(hemporary eauillibrium) degres of otilization will be given by

£ e o=m o+ g (u

T arder to determine the equilibrium or LFaP degree  of

putilization, wme  substitute w¥ as determinsd by eguation & in

pguation B, Recalling that in sgquilibrium g = ¥ the solution to

eoquation 5 will be given bvi

&

whers Grf corresponds to the LFaF, It should be noted  that  the
gquilibriwe  degres of capscity ubilization is  independent from

the  way in which ssxpectations are formed. In the asbsence of the

o FrEny 18100 o

assumption  of perfect  Fforsight  the proces

ffects the trajectory of the system bul  not

evpectations  only a

s
-

oo . ernectatlonal LI ar e

g et Li by dum

freouent, it 1w oas important to examine the debterminants of the

1
1o



O E S S

b study

ifi
&
[

ad justment

i

equilibrium position.

The adjustment process  asso0olal

peeudo-squiliorium depicted 1in figures

T the sxpected and normal

frer i

e
eogui Librium?

cegprea,

degres in period 1 owould fall. In fact

Lﬁ =y b RO iw/Yr o=
= - TR v T

:

where oY is Lhe wvalus of w# in

the

- ecd

1o

deg

ot

According to equatian O

. it

deterninants o thie

with the situation at

depicted in figuwe 2.

Fesn Ccoinclde, and the

1w owsmaller

wthilization

the expected

wiould be given byl

per i od zero.



s a

h =Yu

(=N

o h-=x

By Y

—o4 B (uf—u“)

| / h

figure 2

Boath the desirved rate of accumalation and  the realized
degres  of wtilization 1in period 1 owill er  aftected vy b

spected  and normal degress crf

ditference between e
uwtilization., They will assume the fallowing valuss respectively!
" e

L . .
h1$ L - L N T D

- n - e s
& L - T IT Lﬁ Plosoy o A u#

The adinstment procsses will continue up until the point in
which the espectesd and realired degress of wbtilizabtion are equal
tor bhe  wvalue  given by sguation 4, The sames  rocsss of

adjustament can be depicted as in figure 5 where ithe capacity

awis and  "time" is

s represented on the ver

o the horizontal axis.  The analvsis starts from a

situation  din  which the actusl {peeudo-equilibviom?  degree  of



utilization firom

ciFfera

the expected and normal

ad justment leads the svetem to &

wihii ol bhe

(egui librioum

degress .,

a1 tuat i an

The

16y

degrass coinoide.

100%

u

o

figure 3

T =hould be noted that any structuaral

cahirge,

changs in the parameters of the model, will lesd th

it

process of adjustment and & different LPal, 11

eqquel b i b i oum {average! degree of utilization may be

smax] Lar than the normal

T main C

the analysis up to

13

that 15,

AV

iy
syabtem Lo s
which  the
o

greater

thies peodnt



are the following.  First, the position of equilibrium (o LFar)

e independesnt from the transverse, o bhe oway  in which

eupectations are formed. Second, and certainly more intere

iz bhat, given the definitions of the espected, normal and actual
degress  of wtilizatian, thers is nob any reason to expect  the

actual degres to coincide with the normal degree in the LPalF. The

im  determined by structuwral factors associated with  the
competitive strategy of firms. The actual degree results from the
decieion made in the econome by firms, families and the State.
Therefore the actual rate can be systematically above or  hellow
the normal rate. I it is bellow, it means that the peabks  of
demand will reach the ceiling represented by the full wtilization
of capacity less freqgquently than if the two rates were equal. I
it oim above, entrepensurs will experiment situations in which the

ceiling 1s

ched more frequently than they would have desived.
I this case the rate of desired accumalation will be greater
tham in & situation in which the difference between the two rates
wan smaller. Obhviously there are structuwral changes which  would
mitigate this situation. For  eswanple, there contd o fres
imetitutional charnges which couwld induce entrepenears to  invest
less, independently  of  their expectaticons (& reduaction  in
paramster © s o oa vedaction in bthe share of wages (& INOrgase
in parameter ¥, Same of these changes could be Drought abaooabt by

geeserviment pollolesd e e, wWhat ds dmportant to realize 3

if

iad
2

= owmbi oh o woald ead

that there a2re nob endogenous mechars

thesse chianges.

1é
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DL SHravitation Around the LFaP

We  may Finally take changes into

is. the effect of random changess in the independent

assoctated wilih fhemporary) changes in the valu

of the espected degree of capecity ubilization. These

=

g

var i alrl e o This variable may take elther positive or

et wus assune bthal e assumss & glven val

4

doses ot change for oa period "long” enowgh for

IR Td

t

. EmAY

the

Aoty

CHAarnges

~
B, w

e sysbemn

-onverge to o a position of rest. Eguation 5 would then be

- e
L EEI B

~
Kl RO S N R R B P
t - -1

The realized degres of wtilization associated wit

thise hypothetical positition of rest the ditference

two degress of ubilization would be given Dy

~ ~e ~ .
LR =g Sk

i

i

i s

correspond to its espectbed analog. I

poEl

fact

breet we e

Mote that T would be smaller then U8 if & was positive and v

VET S . From gguation & we know that whenever u#
uE will ke given by

& ppd o= Lo A B{ue g

Fouatioz & and B togethsr vield the value of u

i

sgr 1N wiFva oy g takes a value different

the o

i
i
v

u® = ity ) [ie o~ & syl o+

3

it

. ~ . - . o
pioke  thsat for e . equation Y vields the

gouiat o 4. In figwe 4 8 situation s deplobted

i

+fera

£ oan

asesocl abed

T om

EAME

i

whis o

el t

thiat

determinant s

ST e

Fioh

too

wir i bhens

tion
% i

thve

14

u®

with



eprpected and realized degrees of wtilizetiorn converge To

position  of rest {(different from the LFaF) associated  with

givern walue of e = & greater that zero,

100%

3

A4
o+

ficgure 4

We  may ftinally consider the effect of recuwrrent changes  in

the wvalue of the independernt determinant of the espected degres

af wtbilization, namely, recw rent changes in o2, To @ach new value

o f i there corresponds poeition of

k4

i

rest such  as  the one

depicted  in figure 4. We assums that changes in the valus of @

i}



e &t intervals of time which are “"smaller” tharn  the Y mes

it

Cment proce

S EALT i ated with the worbking of the adjiu

figure 5

19



The conclusions which may be taken from bthis exercise  ars the

following. 14  w, changes reowrrently - as we have

believe 1t actually does--— in general, bthe reslized, expected and
normal degres of wtilization will not be sgual to each other. The

realized and expected degrees will be sgual on average (since the

averages valus of & 18 Rerold. Momerser, ot even on average  the

g E

rormal  and LPaP degree of wbtilization will be egusal.

F. Concluding Motes

what we observe is that the actusal degres o

I oeneral

33

pwtilization tends to bhe different  from owhat ertr enernsur s

it to be, and also different from what they would desiv

Y

it to be (sanething arcund the normal degres). These differsences

(=L AR from different factors. The differrences hetween the

averags actual degres and the normal degree result from the fact

s

the

bl

that entrepeneuwrs are not able to control the trajectory o
actual degree which depernds not only on the entrepenewrs’ desired
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