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ON THE CLASSICAL THEORY OF COMPETITION,
VALUE AND PRICES OF PRODUCTION*

WILLI SEMMLER
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INTRODUCTION

In many interpretations of the classics it has been the practice to describe the
propertics of their theories interms of the general equilibrivtm theory (see Asrow and
Hahn. 1971, ch. 1; Stigler, 1957: Samucelson, 1978; Hollander. 1973, 1980). However,
in more recent discussions doubls have been raised as to whether the theory of the
winvisible hand™ of Smith, and the theory of “free competition™ in Ricardoand Marx,
can be interpreted in the framework of general competitive analysis as, for example,
presented by Arrow and Hahn (1971). On the other hand, there have been attempts
made to utilise the classical framework for cconomic analysis and to extend it to the
theory of imperfect competition (see Koshimura, 1975, 1978; Okishio, 1956; Teplitz,
1977: Nikaido, 1975). Yet the special character of the theory of competition in the
classics and the supply and demand mechanism in the classics hrs not become a topic
of discussion until recently (scc Garegnani, 1983; Benetti, 1981, Cartelier, 1981
Deleplace. 1981). In most of those articles, it is suggested that Smith, Ricardo and
Marx did not have an equilibrium concept of price but rather a concept of acentreof
gravitation. 1t is maintained that they had a concept of two different laws for price
determination: one determining the long-run production price, the other one
determining the market price, i.e. the fluctuation of the actual price. The first part of
the paper elaborates the difference between neoctassical general competitive analysis
and the classical theory of competition, and demand and supply analysis. In doing
this. the role of demand for relative prices is explored in the classics and. in addition,
Maix's dynamic theory of competition is compared with the one of the classics and the
neoclassics. Whereas the first part of the paper mainly summarises results recently
elaborated. on the stability or instability of the classical mechanism of the competitive
process, the second past of the paper analyses some new problems related to the
change of the centres of gravitation. Here the question will be pursued, as to how
robust these centres of gravitation are when small changes in the struclure of
production or income distribution occur. By applying sensitivity and error analysis to
linear production models, small and strong shifts in the centres of gravitation will be
studied. In this context, the problem will be discussed as to whether in cases of strong
shifts of the centres of gravitation, the market mechanism would allow for such

*§ wani to thank U. Krause for comments on the mathematical part of the paper. 1 am grateful for
comments by the referces. For helpful discussions onanearlierdraftl amalso thankful to P. Garegnani,
A. Shaikh. G. Deleplace. R. Heilbronner, A. Lipictz and F. Flaschel. The fasi version of the paper was
written, when 1 enjoyed the hospitality of the CEPREMAP, Paris.
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changes. The appendix provides some proofs of the statements made in part two of the
paper.

1. ON TieorIES 0OF COMPETITION

1. On Neoclussical Theory: Competition and Convergency Toward Fquilibrivm

Neaclassical general competitive analysis usually interprets the classics as
forerunners of a theory of perfect competition (see Arrow and Hahn, 1971, ch. |, and
Stigler, 1957). But this -~ as many writers have pointed out recently -— does not seem
10 be correct, There are of course, some elements in the classical theory particularly in
Smith's work, thit lend themselves to the neoclassical point of view. Competition, in
Smith’s sense, meant that ¢veryone should be able to act according to their self-
intcrest. There should be as few barriers as possible to cconomic activitics and the
pursuit of self-interest would maximise the welfare of the society as a whole. The
market was seen to be the place where the individuals and their interests would be co-
ordinated and disturbances eliminated. The mechanism which would produce these
results is the supply and demand mechanism operating in a practical milieu of “perfect
liberty™, This is at least the standard neoclassical interpretation of Smith's theory of
the invisible hand and in that respect, Smith was seen as the progenitor of the
neoclassical theory of competition (Arrow and Hahn, 1971, p. 2).

However, the question must be raised as to whether or not the “invisible hand” in
Smith and “free competition” in Ricardo and Marx meant the same as the competitive
forces in neoclassical equilibrium analysis. The neoclassical theory formulated several
conditions under which a competitive equilibrium with the properties of a Pareto-
optimum would exist. These conditions, generally regarded as the main conditions lor
a perfectly working competitive market system, are the following: there ure convex
production and consumplion sets, the agents of the economic activities (producers and
consumers) exhibit maximising behaviour, and their decisions are made
independently of each other. Thereis no co-operative behaviour or collusion and there
are no external effects. Moreover, there are an “infinite number” of economic agents
(Kirman, 1981, p. 160) such that there is no influence on the quantities sold or bought
(price takers) and there must be a perfect mobility of resources and complete
information. Given these preconditions, together with the initial endowments of
resources and consumer preferences, the competitive process among producers and
consumers brings about equilibrium prices which allow for a consistent exchange of
commeodities between the participants in the markets. Moreover, the markel
mechanism will provide, not only consistent exchange ratios (existence of at least one
equitibrium), an optimal allocation of resources (Pareto-optimailily} and a fair
income distribution, but the market mechanism will also entail the elimination of
perturbations (stability, at least under the condition of gross substitution). The

'There are also more general neoclassical economic medcels which try to show that a Pareto-oplimality
can be achieved even if the number of firms decreases (oligupolistic or monopolistic competition). Butin
the case of a small number of firms in an industry, increasing returns 1o scale, entry and exit barriers for
the markets and the presence of uncertainty and risk, it is quite difficult to derive a unique equilibrivm
with a welfare optimum. Sce Arrow and Hahn (1971), Negishi (1961), Nikaido (1975).
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fundamental mechanism which brings about these results is the supply and demand
mechanism (Arrow and Hahn, 1971, p. 265). Supply and demand are dependent on
market prices and market prices respond to excess demand or supply in each market.
This adjustment process is conceptuatised as a process of convesgence of prices and
quantitics toward equilibrium prices and quantities. The condition for convergence is
usitally demonstated as follows. Ry 1eferring to discrete price changes a price
mechanism can be called stable: if

WA= £ U<yl p, ="

Where f(p)) = p, + M(p,}. M{p,) anadjustment function given, forexample, by & = (p).
with z{p}= Dip) - S(p) the excess demand function, 0 <A< L, < g <1, and ]| [l the
Fuclidean vector norm. The incquality above means that a perturbation of prices in
the ncighbourhood of p® will vanish, when 7 -+ 22 and actual prices p, converge toward
the equilibrium price vector p% with 2(p™)=0. However, instead of characterising
stable mechanisms by their response to price perturbations, ncoclassical writers can
equivalently study their response to the excess demand functions (Smale, [981: Hahn,
1982 and Jordan, 1983). Competitive forces are assumed to be equilibrating forces and
hoth the equilibrium prices and the convergence of actual prices toward equilibrium
prices are determined by the supply and demand mechanism. A change of parameters,
such as a change in technigues. the structure of demand, orinitial endowments, willin
a “regular cconomy" {Dicrker, 1982, p. 795) -~ the market agents passively responding
toit - lead ta a new nearby competitive equilibrium. Thus an ecuilibrium will not be
brought ahout by a discontinuous process and disruptions, but is a result of a
continuous smooth process of convergence, during which discquilibria will vanish, Of
course, as demonstrated recently, under conditions of uncertainty, money, exchange
at disequilibritm prices and strong quantity adjustments equilibria might not exist or
market mechanisms might not be stable for prices as well as for quantities (sce Arrow
and Hahn, 1971, ch. 16; Hahn, 1982; Dierker, 1982; Varian, 1977).

However, the above cutlined neoclassical compelitive analysis is usually taken as
the neoclassical standard model of competition according to which the classical
economists are interpreted (Arrow and Hahn, 1971, ch. I: Samuclson, 1978:
Hollander, 1973, 1980).

2. On the Classical Theory: Centre of Gravitation and Fiuctuations of Market Prices

Classical political economy has developed a notion of the compelitive process and
of supply and demand which seems to differ from the ones in neoclassical general
compelitive analysis. Many writers on the classics such as Garegnani (1976, 1981,
1983). Roncaglia (1978). Bharadway (1983}, Benetti (1981), Cartelicr (1981) and
Deleplace (1981) have shown that the main features of classical political economy are
the concept of economic surplus, the concept of centre of gravitation and the
particular role of supply and demand. These three are essentially related to the concept
of competition in the classical scheme.?

1The following interpretation of the classics follows more the neo-Ricardian view, The difference
between the classics and Marx will be discussed in the next section. One of the main assumptions here is
the given physical system.
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(1} The classica! political economy assumed that, once the technical conditions of
production {mutrix A), the real wage vector {d) and the vector of dircct labour
requirements (/) are given, the system of production generates a surplus product (8)
that can be distributed among the semaining classes of the society. Since, in the
classical theory, workers' consumption is regarded as a necessary part of the social
reproduction, the surplus is defined as:

social product - replacement of means of production — necessary
consumption = X =~ (A + )X = § (surplus product)

‘This system of production is assumed to be a productive one. The exchange-vatues of
the reproducible  commodities, according to classical political ¢conomy, are
determined by their cost of reproduction. The costs of reproduction of the
commadities are considered as the centre of gravitation for the market prices, the
actuil prices.

(2) In Adam Smith, the natural prices are considered to be the centre of gravitation.?
The natural prices are composed of the normal rewards of the factors of production
(wage, profit, rent). For Ricardo, and later Marx, in a first approximation, the direct
and indirect labour requirements are regarded as the centre of gravitation for actual
prices. The natural prices for the commoditics and the natural prices for the factors of
production in Smith's scase are independent of short-run demand and supply {see
Bharadway, 1983).

The natural prices are determined by their long-run components. These
components, however, are regarded as independently determined from the supply and
demand mechanism, Yet, itis assumed that there is a tendency to equalise the rates of
return on the factors used up in production, enforced by the possibility of the factors to
move from areas of low to high returns. Nonetheless, also the tendency toward
differential profitability and differential wages was studied by the classics (see
Semmler, 1984, ch, 2).

If we assume equalised rewards for the factors of production and do not consider
rent, i.e., the price of land, then according to Pasinetti {1973) we may write the natural
prices — i.e., the centres of gravitation in Smith's concepl — as vertically integrated
wiages and profits:

p=wltpAtrph
pli—A) = wl+mB
wi(l—= A"+ rpB(I— A)7

P

YSmith speaks of such centres of gravitalion when he develops the notion of natural price.

“The natural price, therefore, is, as it were, the central price, to which the prices of all commoditics are
continually gravitating. Different accidents may semetimes keep them suspended a good deal sbove it,
and sometiines force them down somewhat below it. But whatever may be the obstacles which hinder
thein from setting in this centre of repose and continuance they are constantly tending toward 1"
{Smith, 1961, p. 65).

Ricardo has a similar concepl concerning values (Ricardo, 1951, p. 91).
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the capital stock matrix, pr the price vector, r the unifarm profit rate, wthe wage, and/
the vector of direct lahour requirements per unit of output. Thus, we can write the
price for a commodity:

m=w] ¥ m,

wiand miare the vertically integrated wages and profits, According to Ricardo and to
Marx. the centre of gravitation is given, in a lirst approximation, by the dircct and
indirect labour requirements.* We may write relative prices according to Shaikh
(1976),

. - _.l - - i . + . .
Since /{7~ AY "= A is the vector of direct and indirect tabour requircinents, we get the
following relation;

2 _ f\,(l"‘ rr:lu"')
P, KT+

‘The relative prices are determined by relative direct and indirect labour requirements
and another term, which reflects the income distribution, not necessarily delermined
by the supply and demand mechanism. Ricardo, especially in his later writings,
analysed how relative prices are perturhed by changes in income distribution between
labour and capital. However, in his view the labour-emhodicd theory was still an
adequate first approximation to the theory of value and a sufficient first-
determination of the change of the centres of gravitation. It was seen that capital
accumulation and technical progress produce changes in the natural price or the direct
and indirect labour requirements. The direct and indirect labour requircments change,
when the productivity of labour is increased or decreased. Thus the produclivity of
labour is, in a first approximation, the determinant of the centres of gravitation. The
additional perturbation arising from a change in income distribution was thought to
be small. In part 1l of the paper, these effects are discussed further,

(3) Asalsoshown recently in many studies (Garegnani, 1983: Renetti. 1981; Cartelier,
1981; Bharadway, 1983) the classical theory of long-run price is not based ona supply
and demand theory of price. Natural prices, natural wages, and natural profits should
not be interpreted from the equilibrium concept of price found in general competitive
analysis. Smith for example, does not speak about equilibrium prices or wage and
profit rates but refers to “normal” or “average” prices, wage and profit. The limited
role of supply and demand in the classics has three reasons. First, demand is thought to
be given in the short-run (in Smith and Ricardo effectual demand, in Marx social
demand, determined by the income distribution). Accidental and not persistent
changes in demand affects only the market prices, not the natural price. Of course,

*Ricardo assumes a dislurhanc.c effect duc to a change in the wage/profit rate refationship of 6to 7 per
cent. Hc_argucs _lha! ch?nges in relative prices are much more sensitjve to changes in values than to
changes in the distribution of income (Ricardo, 1951, ch. 1, sect. 5).
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(1~ A)" is the Leomtief inverse which, multiplied by wi, gives us the vertically
integrated wages and, multiplicd by rp 8, gives us the vertically integrated profits. Bis
long-run changes of demand may lead to facility or dilficulty to produce and thuscan
change the relative long-run centres of gavitation. Thus demand will in this way
influence relative prices for example, due to increasing returns to scale in industrial
production, or due to nonreproducible inputs. Also in the case of joint production
long-run changes in demand will affect relative prices if a new technique is required to
produce the products being demanded. Yet, in a first approximation, for the
determination of the centres of gravity, demand is thought to be given (Garegnani,
1983; Beneuti, 19815 Deleplace, 1981). Hence we could say that the classics assumed, as
we might say by referring to medern mathematical techniques, o piecewise linear
economic system. The normal conditions are taken as given and the variations around
the norinal conditions, for example, the variations of demand around the normal one,
wil) not affect Jong-run relative prices.| Secondly, although supply und demand are
thought to be determinants of the markel prices of the commodities, demand and
supply analysis is not extended to labour and capital income (see for example the
classical theory of wage determination). Thus, the components of long-run production
prices are notdetermined by the supply and demand forces. In this sense many authors
recently referred correctly to the classical concept as one containing 1wo laws: one that
determines the centres of gravitation the other (supply and demand) exerts its
influence on the Auctuation of the market prices. Third, even for the Mluctuation of the
market prices, supply and demand were thought not 10 be sufficient determinants. In
Smith, Ricardoand also in Marx, supply and demand and other accidental forces such
as random events, speculation, temporary price setting due to monopolistic conditions
and mubility barriers of capital between industries, also influence the markel prices.’
On the other hand, it does not seem to be true for the classics — and certainly not for
Marx — that supply and demand is equalised by price changes as it is true for the
neoclassical adjustment process, where excess demand responds to relative prices, and
the flexibility of prices equate supply and demand. Since, as has been recently shown, a
stable price adjustment process, responding to supply and demand, is equivalent to a
stable excess demand function (Jordan, 1983), this means that markets are always
cleared in the long-run, an idea quite unknown among the classics.

3. On the Marxian Theory: Competition and Disequilibritm

The above mentioned essentials of the classical theory of compelition can be
found in pre-Smithian, Smithian and Ricardian economic theory, Leaving aside the
similarities and differences of Marx's theory of the surplus compared with the one of
the classics, | want to summarise briefly Marx’s view of the last two points mentioned
in section 1.2. By stressing mainly the differences vis-a-vis Smith and Ricardo, Marx
formulated a more general and dynamic theory of competition than the classics (see
also Deleplace, 1981 and Shaikh, 1978, 1980).¢ In comparison with the classics,

3For prices of production models with price setting behaviour of firms, see Schwartz, 1965, Brody, 1974,

and Xrause, 1981,
*For an excellent ireatment of the Marxian theory of competition, see Kuruma (1977).
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competition in Marx is a much broader concept. 1t is “competition ol capilals™ (sce
alco Hollander. 1980, in the sense of rivalry among large capitalist firms, resulting
from the goal of the firms to grow and to expand. Hence, competition of capitals i
seen to affect the production process, cisculation and investment [tows. In production,
the goal of capitalist competition is to creale surplus profit through the nse of new
techniques and the increase of productivity of labour. Marx maintained that the
“hattle of compctition™ is fought by “cheapening the commodities (sec also Shaikh,
1980 and Semmler. 1983, In circulation, the competition of capitalsaimsat enfarging
the matket share and improving the conditions for the realisation ol profits, The
intersectoral competition of capitals tesults in investment flows, hringing about a
tendency to equalise the rates of profit across industries. Ascan he scen, compelilion
in Marx is not equivalent to the equalisation of profit rates, o to price and quantity
adjustments, but is related to capital accomulation and growth of the firm, Thus in
Marx more so than in the classics. compelition is seen not just as cquilibrating foree,
but is viewed mainly as a force that produces disequilibria, distortions, and
misallocations of resources. Marx speaks about the anarchy of the market, which
adjusts through crises. In addition, competition of capitals feads 1o the dowafatl of
firms. centralisation, and the rise of new firms. Thus, whereas in the classic especially
(in Smith) competition is partly scen as an cquilibrating force and in the neoclassical
view. competition is regarded as a process of convergence toward an equilibrium,
competition in Marx is a process of rivalry creating differentials in profitabilitics and
disequilibria. This concept is very close to the theory of compelition in the Austrian
tradition (Schumpeter) where competition is viewed as a process of crealive
destruction. Since for Marx there are not sulficient self-adjusting forces in a markel
system, he has a morte stochastic concept of cconomic laws. He speaks of the
“domination of the regulating averages™ (Marx, 1977, p. R60). This does not refer
necessarily te the average — or movingaverage — of the market prices or market rates
of profit. but to the average conditions of production and demand. Thus, for
production he maintains that due to competition of {irms there is a co-existence of
different technigues in industrics and the social value or market valuc of the
commoditics is determined by the average production conditions of industries. The
socially necessary techniyue, i.e. the regulating technique, iscomposed of the weighted
average of the individial technigues (see Flaschel, [9RY; Murata, 1977). On the other
hand demand is seen to be given as “social demand”, determined by the income
distribution. However, since Marx does not assume constant relurns to scale when
analysing long-run production prices, long-run changes in demand may shift the
centres of gravitation to the more ar least efficicnt techniques in industries. Yet,
similar to the classics, in demonstrating the fluctuation of the market price around the
long-run production price, he also assumes a “piccewise linear economic system™,
where the Muctuations for demand around the normal one do not influence the centres
of gravitation. Capital accumulation and technical change bring about the long-run
change of the centres of gravitation either as direct and indirect labour requirements
(market vatues) or as prices of production. In Marx, the prices of production are the
more concrele regulating centres for the market prices, when commodities are the
product of capital and when there are no mobility barriers for the movement of
capital. The more concrete long-run centres of gravitation are given by the average
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cost of production and the average rate of profit? on capital advanced. However, he
maintained that the long-run change of the production price is more determined by the
change of the direct and indireet labour requirement than by the perturbation of the
production price arising from a change in the income distribution® (see pan .

Since the concept of centres of gravitation is not an equilibrium concept,
fluctuations of supply and demand and osciltation of the market prices around the
prices of production, and the actual or industry profit rates around the average profit
rate, are considered the normal state of an economy. For the relation of supply and
demand Marx maintains, that “supply and demand never equal(s) one another in a
cettain period, but only as an average of past movements, and only as the continuous
movement of their contradiction” (Marx, 1977, p. 190). As seen, market phenomena
are considered more as random events, Kept within certain limits. Supply and demand
are not equated by {market) price change as his analysis in vol. Il of capital shows (see
Foley, 1983) and (market) prices are not solely determined by supply and demand
conditions (for a prices of production model with arbitrary mark-up pricing see
Brody, 1974; Semmiler, 1984 and Krause, 1983). Morcover since compelition leads to
the differemiation of production and market conditions, there is not only a tendency
toward the equalisation of profit rates, bul alse a tendency toward the existence of
ditferential profit rates among industries. Moreover the competition among firms
within one industry and the co-existence of muliiple technigues within one industry
brings about differentinl of profit rates among firms even in the same industry
(Flaschel, 1983; Murata, 1977). In addition, in the process of competition the price of
the same commodity produced by different firms will not be the same (Marx, 1977, p.
193).¥ Marx did not assume (especially in Chapter X in Marx, 1977), that profit rates
will be equalised among firms and industries. The process of competition among
capitals produces differentials in profit rates as well as an equilibrating tendency.'® As
Murx put it: *The general rate of profit is never anything more than a tendency, a
movement to equalise specific rates of profit.” (Marx, 1977, p. 366) and “The average
rate of profit does not obtain as directly established fact, but ratheristo be determined
as an end result of the equalisation of opposite fluctuations,” (Marx, 1977, p. 368).
However, allowing for the existence of differential profit rates among firms and
industries one might face the objection that there cannot be a tendency toward prices
of production as centres of gravitation.! Yet, as can be shown prices of production can

1Whether of not there is a convergence of market prices loward prices of production dug 1o a formation of
a peneral prolit rate is discussed in Nikaido (1977), Flaschet (1983), Levy and Dumenil {19813}

sMarx speaks of the law of valuc which determines price movements indirectly, when prices of
peoduction prevail, see Marx, 1977, p. 175, For Matx’s notion ol centre ol gravitation see Marx, 1977, p.
198,

vihe different causes for differential profit rates are discussed further in Semmter {1984, ch. 4) where
empitival evidence for differentials in profitubility is also presented.

WRicardo and Smith also speak of dilferentials of profit rates, when the market price deviates from the
natural price Tur a considerably Yung time, sec Ricardo (1951, ch. IV), Smith (1961, ch. VII).

A gainst the assunption of the existence of differential profit rates, the objection has been made that
prices are not delermined any more by the reproduction cost and in case of structural barriers to entry
differcntial profit rates cannol be used as guide posts for capital mobility. The empirical evidence,
huwever, shows that we can have differential profit rates for a long time and commauditics are produced
and reproduced under these conditions. Moreover, barriers to entry — ur barriers to mobility of capital
— are not permanent barriers in the long-run, Barriers to entry are subject to many changes and can be
avercome in the counse of time. See Semmler (1984, ch. 5).
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he formulated also under the condition of the existence of dilferentialsin profitability
among firms (Flaschel, 1983) and industrics (Semmler, 1984). Here, this question
cannot be pursued fucther, in the remaining parl, some problems will be addressed,
that arise with regard to the change of the centres of gravitation over time.

1L ON THE CHANGE oF THE CENTRES OF (TRAVITATION

Ry modelling the classical and Marxian theory in lincar production models, asisa
common practice, we may face some other problems which are not discussed
sufficiently in the literature, One of the main problems is related to the extent to which

" the centres of gravitation change. when the structure of production or income

distribution change. In what follows mathematical sensitivity and crror analysis will
be used to study the robustness of the centie of gravitationagainst perturbation of the
structure of production or the income distribution. (A similar problem has recently
been discussed in neoclassical cconomics (sec Dierker, 1982). Here, we want te adopt
the notion “structural change™ and not “choice of technique™, since the former allows
also for a change of the structure of production which is not necessarily a cost
minimising or profit ratc maximising one. For the discussion on the choice of
technique {which we want to leave out for reasons of simplicity), sce Okishio {1961,
Shaikh (1978). Roemer (1979), Lipietz (1980)and Semmler (1983).1 husthe change of
techniques as it is discussed in what follows, might not be a “viable" anc, but this will
not change the results as can be scen fram the appendices. The following presentation,
allows us also to discuss again the problem of the market mechanism, when structural
changes occur. As already discussed in part 1 of the paper, the concept of centre of
pravitation scems to imply that relative values A/A; or relative prices of production
p,fp, remain quite stable over time. Thus they seem 1o he very robust in that they ate
ncither affected by short-run changes in supply and demand nor by small perturbation
in the production conditions. Modern interpretations of the centre of gravitation
concept have not, however, studied sufficicntly the question how sensitive relative
values or relative prices of production are to a pertusbation in the production
conditions when values or prices are modelled in linear production systems, and to
what extent market mechanisms exist to make new centres of gravitation relevant
anes. Of course. in the discussion, that refers to Sraffa-prices attempts have been made
to demonstrate how relative prices change, if wages or the profit rate change (sce
Schefold, 1976). Yet. exact proofs of the magnitude and direction of the change in
relative prices due toachange in the real wage or the profit rate have not been given. In
addition. the problem of how relative values or prices of production ajter duc to a
change in the coefficients of production (usually represented in the matrix A and the
labour vector /) has not been addressed. In the following, for reasens of simplicity, we
will work with a circulating capital mode), to demonstrate the effect of some
perturbations. A model, including fixed capital, can be found in Semmler (1984).

1. Change of Values Due to a Change in the Structure of Production

We may use the following example to discuss the effect of changesin the coelficients
of production on relative values and prices of production. A lincar system,
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representing only a circulating capital model, from which values can be derived is
usually written in the following form:

N=ANdt]

where Ais the value vector, A the input-output matrix in physical terms and / the
vector of divect labour coefticients'? (for the following example, see Pasinetti, 1977, p.
144).

We assume thit

350 21 [{H)
A= {6 23
450 21 60
B 1]
450 21 60
and that the lnbour coellicients are
r= [y 12w
450 21 60

We derive the following values

A= KI-A)" = (00818 LEISIE  0.90909)
We assume a real wage vector
2
d = 0
0.16606
The value of labour power is
v=Ad = (0.1818 1.81818 0.90909) 2
0 = (L515
0.1666

And the rate of surplus value is

!i=_

v

= (L9411

Now we assume, that technical change or — in more generalterms — structural change,
occurs due to capital accumulation. Let us first consider the case where one element of
the A matrix changes, for example the second production process may use up more
inputs than before. This could be taken out of the net product of the economic system

uSince Sraffa-prices can be written as p=pA(1+r)twf or p_ =HI~{1+r)A)"" the following
discussion of the influence of chaoge in production coefficients on relutive values is also applicable 1o
Sralla’s price concept, where g2, are prices in terms of labour commanded, Schefold (1976), who shows
that prices change with a “different speed”, refers to the sensitive price change due only toa change in the
rate of profit 7.
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or pravided by additional production of the first production process. In thiscase a,
would increase without any change in the other coefficients of the matrix A or the
vector /, i.e. since the vector for the coefficients of disect labour does not change, the
organic composition of capital for the second production process would rise only due
to an increase of constant capital that is used up in the second production process.
Hence. a change in the value vector would stem solely from a change in the material
matrix A. Anincrease in a,, of A would lead toan increasein the elements of the value
vector A . But we want to discuss a more general case, where coelficients for constant
capital and labour cocfficients change. We assume that industry T produces more
output to match the increase of inputs in industry 2 and that the coclficiems for the first
production process a,, (i = 1,2.3) and 1 may alter too. We get the following system
NOW:

(A, X0 = (1) 10 0 Faign) !
0 0 1 Ay Ay ttyy

We intuitively can realise that the relative values may be quite sensitive to changes in
the organic composition of capital. The magnitude of the change depends on the
change in/and the change in the inverse (/- AY 'and aslight change in A may have a
strong elfcct on the new solution ALY

This for example, is quite obvious if the inverse is almost singular before the
alteration of the elements of A and becomes singular after a stight alteration of the
elements in A. Morcover, already a change of onc element in A affects all clements in
the inverse (= A)™! and sensitive changes can occur for certain types of matrices.
These changes also affect the rate of exploitation because Ad is affected, even though
« is not altered. Since A(J— A)=1can be written as A =1, we can demonstrate in
general the change of the solution of the system H we assume a disturbance of the
original matrix A as well as a disturbance of the vector /.

The theory of error analysis, used in numerical methods can be applied to this
problem. We can write the disturbance elfect in the following form:

{A+EN) (BHER) = 14+ 6
which can be written as
A= (sl (B+&B)

where A is the original value vector, B the matrix (/— A). 6 A the change in the
solution of the equalion system, A the newsolution, 8 Athe perturbationin the matrix
B and &/ the perturbation in the vector /. The sign for the perturbed matrix Band /can
be positive or negative. Thus éis the variation by which the cocfficients canchange due

BThe possible strong effect on relative values due to change in coclficients does nol necessarily meanthat
values change discontinuously due o a small change in coellicients, but rather that values change at
“different speed™.
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10 technical or structural change. The most sensitive part of the solution of A is the
chance in the inveese (8 88) 7. As mentioned, the inverse can even become singular
due (o a slight change in the clements of the matrix A. In this case we will have no
solution. From the formula above we can derive the perturbation effect of the value
veclor:

s = (8I-AsmB ' (1 énp !

A general estimation of the disturbances of the inverse and thus the disturbance of the
vector A due to 88 and 8/ bs given in the Appendix 1.

How sensitive i solution of a linear system may be 1o slight perturbation of B for
cettain matrices is discussed in Appendix 1. There are, of course, some limits for the
range of the change of the average production coefficients in industries. In Marx for
example, there is the role of firms in industries — firms with more efficient techniques,
average technique and Jeast efficient technique — that would at least dampen the
impact of changes in cocfficients of firms on the average conditions in the industries
and thus on the change of relative values (see Marx, 1977, ch. IX and X). Onthe other
hand values are conceptualised as market values which reflect average conditions of
productions and demand over a certain length of time where accidental perturbations
do not scem to have such a disturbing influence on relative values as centres of
gravitation for prices. Yet, as demonstrated in the appendices, the change of the
solution does not depend so much on the magnitude in the change of the coefficients
but more on the type of matrices. Therefore, with regard to the value vector derived
from a lincar production model, we can see that the centres of gravitation around
which the market price is supposcd to fluctuate, can themselves change quite strongly.
This would raise, of course, the problem of an economic adjustment process, i.e., the
working of the market process, that allows the new values 10 become the new relevant
centres of gravitation for actual prices. Before we draw some further cenclusions, we
want to show that a similar strong perturbation can occur in a prices of production
system.

2. Change of Prices of Production due 1o Changes in the Structure of Production
and Income Distribution

If we use linear production models 1o derive the average profit rate and prices of
production across the industries we can get similar results. In the sense of Marx, prices
of production are the more concrete centres of gravitation for market prices brought
about by competition.” The system of prices of production is usually written in the
following form: p{A+dl)=Ap or in the form of the transpose of (A + dl): A'p=Ap,
where A is the maximum eigenvalue of the indecomposible matrix A" and p is the
eigenvector associated with this maximum eigenvalue. Il we use our example,

#The following considerations can also be applicd to the Sraffa’s framework. The standard commodityin
Sralfa is calculated from the following eigenvalue system (| + #).A X = X (single product system). The
discussion in 11.2 develops a methed Lo estimate the change in the standard output vector X duetoa
change in cocfficients.
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introduced above, the system of prices of production can he written in the following
form:

[[186 54 0] (36 24 0\ [ ] .
450 21 60 a0 12 ™ M
2 6 3 ¥ _
‘, [0 2 60 L T 2 I
6 15 I 02 5
T TR " "
\_450 20 60 450 21 60 | - |

The maximum cigenvatire A is (.R416.

If the value of the net product pdl (1 e)=1 is taken as numeraire, we get the
following vector for prices of production associated with A{A').

P= {0.1950 0.1809 0.750)

Starting from this example, we now discuss three cases. A more detailed analysis is
given in Appendix 2.

(1) If due to technical change etements of a, in the matrix A alter and therefore the
proportion of capital to Jabour changes. not only will the value vecter change but alse
the profit rate and the prices of production. As is well known from the Frobenius
theorem. the profit rate is a continuous function of the elements of A: however, asis
shown in Appendix 2, the direction and magaitude of the change of relative prices of
production cannol casily be so determined.!’® Whal can he shown is that for certain
technical conditions of production, i.e., for certain matrices, the relative prices can
change quite sensitively due to small changes in the clements of matrix A.

(2) Furthermore, we can see that the prices of production and the profit rate will alter
when the real wage vector  changes. For example, if the real wage bundle increascs,
the profit rate will decline and the elements of the vector of prices of production will
change too (sce Appendix 2).'* Dut in this case, the value vector remains the same,
since neither / nor A is altered. We only get a disturbance of the prices of production
{and the profit rate). The values remain the same. This is a casc referred to by Ricardo
and Marx when they discussed the influence of wages on the values of commodities.
They showed. contrary to Smith, that the values of commodities are notinfluenced by
a change in wages.

(3) If the proportion of capital to labouris altered due toa change in the elements of A
and lis also altered — i.e., A and /in the matrix (A + dl}is altered — the values as well
as the prices of production will change, but the magnitude and the direction of both
changes are quite unclear (see Appendix 2).

3K is true that the eigenvalue and thus the profit rate is a continuous function of A, but in case of anill-
conditioned eigenvalue it can change sensitively in response to a small perturbation of A. See Ortega
(1962, p. 44).
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For changes of prices of production and the profit rate due to a disturbance of the
matrix A and A, we can develop a general estimation. Using a similar approach as
hefore, we can separate the disturbance effect on A and p due toa disturbance in 4’ and
wiite:

(A" 8 (P4 8p )y = (A, + 8N, ) (') + aptY)

where 84 is the distuebance of the matrix A°, p'" and 8% the original and disturbed
cigenvector, A, and 8A, the original and disturbed cigenvalue. An estimation of this
disturbance effect is developed in the Appendix 2.

_ Asshownin Fox (1965, p. 275)and in Appendix 2, in the case of a symmetric matrix
A% iosmall perturbation of the elements of the matrix A%, does not affect the
cigenvatues greatly, whereas in the case of an unsymmetric matrix a great change of
the cigenvalues (and the maximum cigenvalues) is possible due to a change in the
matrix A" Ineither case, if all cigenvalues of the matrix A’ arevery close to cach other,
the cigenvector of the disturbed matrix A can be disturbed greatly, "=(A+6A ). In
other words, even if the maximum profil rate r{A’) is not disturbed very much by a
pesturbation of & matrix A* to matrix A7, the prices of production associated with the
new maximum profit rate r, (4') may undergo considerable changes. Thus we can sce
lor the system of prices of production for certain types of matrices a similar possible
disturbance ¢ffeet as we already demonstrated for the system of values. However, the
classics and Marx seem to maintain that the centres of gravitation do not show these
cltects. In the long-run, due to accumulation and technical change, thereisa change in
the average conditions of production (see Marx, 1977, ch. IX and X) and it was
maintained, especially by Marx, that changes in the long-run production conditions
dominate the impact of the change of income distribution on relative prices of
production.!?” However, for a given period of time, it was assumed that direct and
indirect labour requirements, prices of production and the genera) profit rate are
thought to be quite stable and are not sensitive to small changes in demand or structure
of production (see Ricardo's debate with Malthus, presented in Marniin 1982, and

"However, it is possible to show that there exists un upper limit for the price change due toa change in the
real wage vector o/ (sec uppendix 2). By whalt speed prices of production — measused in any numéruire —
change, when the income distribution changes, remains a question still to be solved. To what extent
pricesina large cconomic system switch over when the income distribution (the vector d)is altered, still
has to be further discussed. It is possible that the problem of switching of prices in a large cconomic
system, where different price effects due to change of different variables may cancel out to a certain
extent might not be sosevere. A firstatiempl has been made by Schefold (1976) who discusses the change
of relative prices due to a change in the profit rate for Sralfa-prices, where wages are paid ex post.

"Marx speaks of an indirect regutation of relative prices by values (see footnote 8). This proef of the
empirical relevance of the labour theory of value thal maintains that the change in direct and indirect
labour requirements are more important for relative price changes than the change in income
distribution, was first attacked by B6hm-Bawerk. An exact proof has not been given for this Marxian
theorem, but neither has there been an exacl counterproof, since it is very difficult to estimate the change
of relative prices (prices of production) due to a simultancous change of the labour cocfficients and
wages (or income distribution). However, some cmpirical evidence on the dominance of the change in
productivity over the change of other input costs for relative price change can be found in Houthakker
(1979) and Semmler {1984),



192

Scrope, Attwood, Chadwick, Cairnes

144 AUSTRALIAN FCONOMIC PATERS JIINF

Marx 1977, p. 190 and p. R60).1* Some further conclusions that can be diawn from this
analysis are presented below.

1. Some CoNCLUSIONS

As shown, many authors recently seem to agree that the classical analysis of the
market did not rest on assnmptions of a perfectly competitive economy. This paper
also provides much doubt, as to whether in the classics, the competitive process has
been regarded to be as strong an equilibrating process as in neoclassical gencral
competitive anatysis. In classical economics, demand and supply analysis played a
very limited role; market mechanisms which provide a convergence of actual prices
toward equilibrium prices while simultancously equilibrating supply and demand are
more characteristic of ncoclassical than classical cconomics, Especially, as shown,
within the context of the Marxian dynamic theory of competition, it wonld be very
peculiar to assume stable market processes with such dual propertics. A second set of
problems with regard to, not the perturbation of prices and quantities, but 1o
production cocflicients and income distribution have been discussed. We have shown
that under certain canditions, the centres of gravitation (direct and indirect labour
requirements or prices of production) can change themselves quile strongly, when
modelled in linear production systems. In recent literature on dynamical systems, it
has been demonstrated that an irrcgular behaviour of solutions will occur more
frequently in non-lincar systems than in linear ones (Hirshand Smale 1974, ¢ch. 16and
Varian 1981). Yet, lincar production models, which are usually uscd to depict the
classical and Marxian theory seem already to exhibit such praperties when certain
types of matrices are allowed for. As mentioned this leaves us with somewhat
unsatisfactory conclusions, We might conclude that we*have to look for a mare
complex treatment of the classics and Marx, where long-run production prices can he
shown to be quite robust concerning structural changes, This however, would mean
that the propertics of the classics and Marx are not depicted wellina linear production
modcl. On the other hand we might also conclude that they are well represented in
linear production models but that the distance from one set of production prices to
another is, under cerlain conditions, toe great to be bridged by any known market
mechanism. The time requirements to reach the new production prices might be too
preat thus adjustment mechanisms might not be conceivable, which could lead ta the
new centres of gravitation." We also might conclude that the new centses of gravitation

"Concerning the law regulating long-run prices. Marx mainlains: “Under capitalist production, the
general law acts as the prevailing tendency only in a very complicated and appropriate manner., as a
never ascertainable averape of ceaseless fluctuations™ (Marx, 1977, p. 161). Another mathematical
concepl might have lo be worked out in order to be able to model the Marxian theory of competition,
value and price correctly. See Fange (1963, ch. 3), where he speaks of the “stochastic character” of
economic taws. Marx speaks aboul “opposing movements™ with regard to coefficients in industries as
well ax with regard to prices, prolits and wages. He uses this concepl to demonstrate their relative
stahility ina large econnmic system where the different effects of the changes in different variahles 1end
1o cancel each ofher out in the short run, see Marx (1977, ch. X).

1"The estimation discussed above also can he used to analyse the possible deviations of values [rom prices
of production, if both the value system and the prices of production system are formulated interms of an
cigenvalue problem.
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are indeed relevant ones, but they can be reached only by “catastrophic” events or
severe discuptions, Therefore, there are, as shown, different possible conclusions and
future research may show which conclusions are the more reasonable ones.

First version received Hile June, 1981
Final version accepted 8th December, 1983
{Editors)

APPENDIX |

tora lincarequationsystem A # =4, presentedin part 1, the solution Aisdetcrmined by theinverse #7°
since A=V The questivn s how the inverse chianges if Bchangesto 84 88 Wewrite 88= L where Eisa
disturbance of ¥ We nughit examme the maninum erron of the new inverse and the ellect on the solution of
A by the following mcthad (see Fox, 1965, p. 141).

We can take (14 L) fi= L and pre- and postmuliply these equations by (84 £) Yand 8 ', We get
BBy Y =B YV ER Y i order o getan estimation Lo the maximum change in the new inverse
we take norms and use the lact that (B4 £) "=(dv "Ly ' 0,

We gel

I |
——_..'_—"'"'"T'
P-w& N NER

fassumipg that {1 87 NERH<

NHY-ghtdy') €

Multiplying the numerator and denominator on the right hand side by [ B{) 1 )] #1] and dividing the
whole cquation by |} #° )] we get the tollowing expression:

N# Y-8+ £y Y _Illi'll HEI UENINBI
& =080 naI WENI BN

We can see the relative disturbance of the original matrix #{due to the change in the organic composition of
our original matrix A) is detcrmined by | B 'Y N B and Y EN N BN UE &Y 1} 8 is small, the
telative disturbance of the solution will also be small. IT || &Y () 811 is large, it may no longer be
conclided that the disturbance will be small. In the literature 1ypes of matrices are discussed where the
disturbances are sery large (see Fox, 1965; Ortepa, 1962; Voievodine, [980). On the other hund, a strong
disturbance £will also change the solution greatly. But the effect on the new solution is already determined
by the otiginal imatrix & Ofcourse, as mentioned in the text, the solution of A is alsoinflucneed if the sector
[ also changes.

Since A(B+ E)=114 &1, a possible disturbance of / {the direct labour coeflicients) has also an influence
onthe sodution AL since A =14 811 B+ EY ", orinother words, the degree ol tll-conditioning of the matrix
B i, ol the matrix A. By using the lormula 8/ = (81-A B (1 + 688 )y ' from part 1, we slo can
estimate the relative change in the vecror for the values. By tking norms of this cquation and using the
upper bound fur the inverse

!
t=is810 (18-

and dividing both sides of the equation by || A [} we ges:

1688 < JAflesg N8 <

N )
=Bl BT

nsAn o [He

< 1.1}
AT Ay~ Moe

A\ is usually a continuous fenction of 8, but this docs not say anything aboul the size of the change 8A . This
is determined by the degree of ill-conditioning of the matrix 8. This elfect vccurs, for example, if there ase
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atmost lincar dependent tows on columne, tee Fox (1968, p. 139), This phenomenon is alio well knounin
non-lincar syvstcms, wo Vadan (191

An example for a lincar svddem mav be the following one:
P )

1 n na N 6599
- ={] 0.1
0 1 n? "l

The matrix for the material inputs ac well ac the Tabour vector thow povitise elements and the matriy is
productise. The «ohtion of the wwetem

0n? -0 699
A =01 nn
-7 07

is A, = 200 and A, = 199 R6
Now we change one element in the matrix for material inputs. \We want to wolie the fotlowning system:

n? - 6999
L nn
07 n?

We pet the {ofloning colution A, = 2000 and Ay= 1999 29
Another example. in which the atipinal matrix 4 ic also productive, mayv he:

07700 05000 0.0
-0 S0 06667 -0 2500 =(N.R 04 06)
NURERR ! -0.2500 08000

The solution of the svstem is:
A= 1500427, A, = 155407, A= HIL.9RA

However, if we change the by, from -0.25041 10 -0 2400 we pet the following solution:
Ay=RRO679. A,=90L901, A, =H6.10)

In this case as well asin the first case it may be arpucd that the relative values only change slightly whereas
the absalute values change very considerably. lowever. from an cconamic point of view. the tecond
property fcansiderable chanpe of prices, even if the change i< a cantinuous function of the coeflicients)
ahicady creates serions problems. If we assume for example — as Ricatdo did { Ricarda, 1951, ch. Vi) that
gold is produced outside the country and that ane unit of lahour is embodied in one aunce of gold, then the
prices of the country, in which the produciion coclficicnts have changed slightly would change considerably.
This would alse change the ahsolute o1 comparalive cost advantage of a countty and lead to a new
international divisinn of fahour (depending upon what mechanism ic atumed to establich the new ahenlute
of relative cost advantage). However, it is hard to conceive an economic mechanitm that could tead 10 an
adiustment toward the new price level and toward a new international pattern of trade (ee alto Steedman.,
1979} The same problem of an cconomic adjustment will arise if relative values change.

ArrenDIX 1]

The equation (A" + 8A7) (P 4+ &p" '} = (A, + M) (P4 5p" ") in pant 1] can be written as A pit =X, e
(). where A° is the chanped matrix A", X, the new maximum cigenvalue and p"! the correspanding
cigenvector which can he interpreted as the new vector of prices of production. In order 1o simplily the
following derivations, we take for A4 54" the expression 4 4 8.4 and write for 84 the term ¢ B. where ¢isa
small pumber and B a matrix (see Fox. 1965, pp. 277). Thus, we can write (1) as

{A+eMp"™Me =2 () p" (0] . {n

On the other side for the originat structure of production — represented by the matrix A" - we et the

Scrope, Attwood, Chadwick, Cairnes

195

ived CLASSICAL THEORY OF COMPETITION 147

fullowing prices of preduction and the tollowing eigenvalue (dropping the indices again)
Apti= 6 g {2}

We know that all eigenvalues of the matrix A can be exprossed by the simibarity transformation of the
matrin A, fe. we hoow that if A can be vansformed ino a disgonal matrix, we get

NAP=A ' {29

where A= P70 A b the ttansposed mateix of the lefthand eigenvectors of 4 and P the matrix of the right-
hand cigenvecton of A corresponding to the cigenvalues A (A is andiagonal matnx of the igenvalues A |
Apo ALk The individual vectars of X7 and Pean be nonmalised so that AP "= Fand p# "= | Fora
symncttic matnix A we gel A% pttt= ot Fora more general imattix (nonsymnietrie matrix A), we

vt witle A"F =g
For the perturbed matrin A=At ne get the following general simitarity translormation:
At el A O (R
where the element of ¢, of is given by AV Bp"t g, This is true sinee N'AP= AL

From (1) we know that pf {¢) s an cigenvector of (44 o) associated with the cigenvalue A fe). An
cigenvector of the system (3) can be written as 2 (e), so that we gel

NUALeBP "M = I )" = b (2 )
and
pn!h'= Ir:lul'd . '4)

(3his cyual to (1) since we can substitute Tor 2 (e} in (4) the expressions 271 ee). Thus we can wrile lor
)

XA PP P = P e
Since we know that "= #7V we pet (1)
(AteBIB " )= (p ) .

Morcover we assume the sth component of 27 e) is largest and we normalise so that this component is
unity. ‘Then according Lo equation (4) for the sth component of 2 (e), with » # r we get the 1esuli

Az My =h 2 M)t e .\_" e,z {4)
=

Since the components of 2" are equal or less than unity and ¢ =y fp*y g (see (3)) we get the following
result

A=A 1zl <ol g N $10r g .
: . e} el g, = X Hp | (4)
From (47) we get

edg 'l !'l A Ept
i

FYNEEY (")

M <

We immediately can see thal those companents z," (¢} may not be smabl any more for which a latent root
{betonging to the undisturbed system of production ') is near 1o the A, {¢) corresponding to 2. Moreover
all the components M e) = P21 () may be disturbed badly. We see evenif, for example, the new maximum
cigenvalue A, {¢} for our disturbed matrix A° is near the old maximum cigenvalue of the matrix A" (for
example aear A} the new price vector p'(e) can be greatly affected.

From the Frobenius theorem we know that the maximum eigenvalue of an indecomposible matrix A'is
increasing (decreasing) if the clements of the matrix A" increase (decreasc), and the maximum profit rate
falls {increases). But we do not know how much the eigenvector is disturbed. Formula (47} gives us an
estimation of such disturbance. {In a case where clements of the matrix A*change in different directions the
change of the manimum eigenvalue can also be estimated, see Fox (1965, p. 276).
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We can ditcoss now the thiee caces mentioned in part H of the paper.

{1} Incase one wheie we assumed an increasing organic compasition of capital. due 1o an increate of
clements of the matnis 4. ¢ can be reparded as (84, Accondinp 1o (47 we may pet preat
disturbances of the price seetor p¥if the differences of fatent toots FA ) - Adicvery emalland
Lg, 'l diHers from 1 greatly.

£2)  Inthe second cace, where the matrix A* changesdue toachangeintherealwagevecton doafican he
tepatded as (Adi)" The price change can he preat. depending upon whether or not A, (e} ivoear &,
and | g, " differs preatly from | But the fact that prices may chanpe preatly doce not depend tn
miuch on the change of o (represented by fin 4) it mose on the original maniv A (the il
conditinning of the vectig problem)

(1) tnthe third cace. if s Bictd 4 + (81 the toterance for the price change can be etimated from (477}
but prices may change in dilferent disectinne and slilferent magnitude, depending agnn on the
ditference of | A, ed = A L1y, "l and B Buthere again g, 'Hicalreads given by the matric e
by the ill-conditioning of the matrix A" The change in the matix e i~ (A4 4 (/8Y i of «peeial
interest for the discussion on chnice of technique and falfing tate of profu P Usualty by refeiting to
the choice of technique critetia iticassumed that the pew matrix A'= A v eaummed up with the
old price vector will kead to a decrcasing eipemvalie. Thus a higher profu rate (assogiated with a
new price secton) will be the recult {see Okishin, 1961 Roemer. 1979) However. this resultivnnt
wroe in gencral if we allow for a technical change where some elements of a matrivincrease and
tome decrease. This can occur when a fixed capital matric isinchnded in the equation stem
1Jue 1o the ute of a new cost minimising technigque, which alfect the circulating eapital. including
depacciation, the profit margin on codt can rise, ycl the profitiate s totalised capitalcandechne
feee Semmier, 19RY)
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NATURAL PRICES, DIFFERENTIAL
PROFIT RATES AND THE
CLASSICAL COMPETITIVE

PROCESS’

by
IAN STEEDMANY
University of Manchesler

Few wonkl question the centrality in classical cconomic theory of the
idea that the mobility of capital (und labour) between industries tends both
1o bring ahout a suniformity of rates of profit and to drive the markel prices of
commonlities towards the corvesponding natural prices. In the flirst seetion of
this paper the presentations of this idea given by Smith, Ricardo and Marx are
bricfly reviewed, purticnlay attention being paid to the way in which they
associnted a positive (negative) deviation of a commaodity’s markel price
from its natural price, with a positive {negative) deviation of the carrespond-
ing inclustry’s profit rate from the natural vate, That there shonld be such o
positive correlation of price deviations and profit rate deviations is not
immediately ohvious, since an industey’s means of production will themsclves
be purchiased at market, rather than natural, prices. Could it not happen,
then, that an industry whose product’s market price lies above its natural
price, purchases as produced inputs commodities whose market prices lie
“even more above” their natural prices, with the result that that industry
has a profit rate below the natural rate? In the seeomud section ol this paper,
it is demonstrated that it could indecd happen. In order to simplify the
discussion and 1o focus on one issue at a time, however, that demonstration
is given not in the context of a competitive process but in the context of un
unchanging economy in which each industry carns a difterent rate of profit.
Having shown that price deviations and profit rate deviations nead not be
in the same direetion, one is natwrally led to consider whether the competitive
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