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INTRODUCTION’

The purpose of this chapter is to explore the theoretical and empirical
properties of what Ricardo and Smith called natural prices, and what
Marx called prices of production. Classiml  and Marxinn  theories of
competition argue two things about such prices. First, that the
mobility of capital between sectors will ensure that they will act as
centres of gravity of actual market prices, over some time period that
may be specific to each sector (Marx, 1972, pp. 174-5;  Shaikh, 1984,
pp. 48-9). Second, that these regulating prices are themselves
dominated by the underlying structure of production, as summarized
in the quantities of total (direct and indirect) labour  time involved in
the production of the corresponding commodities. It is this double
relation, in which prices of production act as the mediating link
between market prices and labour  values, that we will analyze here.

At a theoretical level, it has long been argued that the behaviour of
individual prices in the face of a changing wage share (and hence
changing profit rate) can be quite complex (Sraffa, 1963, p. 15;
Schefold, 1976, p. 26; Pasinetti, 1977, pp. 84, 88-89; Parys, 1982, pp.
1208-9; Bienenfeld, 1988, pp. 247-8). Yet, as well shall see, at an
empirical  lcvcl their bchaviour is quite regular. Moreover these
empirical regularities can be strongly linked to the underlying
structure of labour  values through a linear ‘transformation’ that is
strikingly reminiswnt nf Marr’c nwn pmcedure.

In what follows we will first formalize a Marxian  model of prices of
production with a corresponding Marxian  ‘standard commodity’ to
serve as the clarifying numeraire. We will show that this price system
is theoretically capable of ‘Marx-reswitching’ (that is, of reversals in
the direction of deviations between prices and labour  values). We will
then develop a powerful natural approximation to the full price
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system, and show that this approximation is the ‘vertically integrated>
version of Marx’s own solution to the transformation problem.
Lastly, using US input-output data developed by Ochoa (1984), we
will compare actual market prices to labour  values, prices of pro-
duction and the linear approximation mentioned above. It will be
shown that various well-known propositions in both Ricarclo and
Marx, concerning the underlying regulators of market prices, turn out
to have strong empirical backing. In particular, measured in terms of
their average absolute percentage deviations, prices of production are
within 8.2 per cent of market prices, labour  values are within 9.2 per
cent of market prices and 4.4 per cent of prices of production, and the
linear approximation is within 2 per cent of full prices of production
and 8.7 per cent of market price~.~  Lastly, we find that Marx-
reswitching  is quite rare (occurring only 1.7 per cent of the time), and
moreover is confined to MPPP  where the price-value deviations are
small enough to be empirically unimportant. All these results point to
the dominance of relative prices by the structure of production, and
hence to the great importance of technical change in explaining
movements of relative prices over time (Pasinetti, 1981, p. 140).

MARXIAN  PRICES OF PRODUCTION AND A MARXIAN
STANDARD SYSTEM

Lower-case variables are vectors and scalars, and upper-case ones are
matrices. Dimensionally, all row vectors are (I x n), column vectors
(n  x I), and matrices (n  x n).

l a0  = row vector of labour  coefficients  (hours per dollar of output).
l A = input-output coefficients matrix (dollars per dollar of output).
l D = depreciation coefficients matrix (dollars per dollar of output).
l K = capital coefficients matrix (dollars per dollar of output).
l T = diagonal matrix of turnover times.
l U = diagonal matrix of industry capacity utilization rates.
0 w = wage rate.
l r = rate of profit.
‘P = vector of prices of production.
0 v = vector of labour values.
l m = vector of market prices.

Both flows and stocks, per unit output flow, enter into the definition
of unit prices of production. But whereas flow-flow coefficients such
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as labour  or material flows per unit of output may be taken to be
relalivdy  imsusitivc  to changes  in cayacity  utilization (which is the
premise, for instance, of input-output analysis), the same cannot be
said of stock-flow coefficients such as capital requirements per unit of
output. In this case, any presumed stability of coefficients for a given
technology must refer to the ratio of stocks to normal capacity output,
or equivalently to the ratio of urilized  stocks to actual output (Shaikh,
1987, pp. 118-19,125-26;  Dumenil  and Levy,  pp. 250-2). With this in
mind, the total stock of capital advanced consists of the money value
of utilized tixed capital per unit of output (pKU) and the utihzed
stocks of circulating capital per unit of output (PA  + wao)TU, where
the turnover times matrix T translates the flow of circulating capital
into the corresponding stock (Ochoa, 1984, p. 79). Then Marxian
prices of production will be defined by:

(15.1)

Let A1  = A -I-D, B = (I - Al)-‘, W = (K + A)UB,  ~1  = cq.T.B,
and v = a.3.  Then from equation 15.1 we can write
p = WV  + rpH + r.w.al.  But since the row vector al can be written as
al  - aoTB = uoB(B-‘TB)  = v(B-‘TB)  = VTI,
where Tl  = (B-‘T.B)  = (I - AI).T(Z  - AI)-‘,

P = WV  i- rwvT1  + rpH ( 1 5 . 2 )

which yields

p = wv(2  + rTl)(Z - r.  H)-’ ( 1 5 . 3 )

We know that the wage rate and profit rate are inversely related, so
that p =p(r)  (Sraffa, 1963, ch. 3). At one limit we have
w = 0, r = R = the maximum rate of protit,  so from equation 15.2.

(l/R)  *P(R)  = ~(4 . H (15.4)

which implies that l/R is the dominant eigenvalue of H.
At the other limit, w = W the maximum wage, and r = 0. Then

from equation 15.2, p(O)  = WY - that is, prices are proportional to
labour  values when r = 0. The Marxian  standard system will be
defined by a column vector Xs, such that
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(l/R) . Xs  = H . Xs ( 1 5 . 5 )

so that Xs  is the dominant eigenvector of H.
Letting X = the gross output vector in the actual system, we scale

the output vector of the standard system in such a way that the
standard sum of values = the actual sum of values.

v.xs= v.x ( 1 5 . 6 )

We scale the price system such that (for all r) the standard
prices equals the standard (and actual) sum of values.

sum of

p(r)  . xs = v . xs ( 1 5 . 7 )

Thir p-ire nnmnli~ntinn  is  equivalent to expressing all mnney values
in the standard labour  value of money, v.Xs/p.Xs.  Alternatively, since
at r = 0, equation 15.2 yields p(0) = W,v, where W = the maximum
money wage, the normalization p(r).%  = v.Xs  (for all r) implies
W = 1 - that is, that the maximum money wage is the numeraire.
To define the wage-profit curve implicit in the general price system,
from equations 15.2, 15.5 and 15.7 we write

pXs=wv(Z+r.Tl)Xs+r.p.H.Xs

By construct ion,  H.  Xs  =  (I/R)Xs,  and pXs  = vXs.  Define
ts  = (v . Tl  . Xs)/(v  . Xs)  = the average turnover time in the standard
system. Then we get I = w(1  + r.ts)  + (r/R), so the Marxian  standard
wage-profit curve is given by

w = (1 - [r/R])(  1 + r . ts) ( 1 5 . 8 )

Once the standard commodity is selected as the numeraire (equations
15.67),  then what was previously the money wage, w, is now the wage
defined in terms of the standard labour  value of money, or equiva-
lently as a fraction of the maximum money wage, W.

Note that the Marxian  standard wage-profit curve is not linear. If
we had constructed our price system as a Sraffran  one with wages paid
at the end, so that wages advanced, w.a did not appear as part of total
capital advanced in equation 15.1, then equations 15.2 and 15.8 would
reduce to the Sraffian  expressions shown below, and the wage relation
would be linear.
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p=wv+rpH (152a)

w = 1 -  (r/R) (15.&z)

Even so the standard commodity, Xs,  we have defined here is not
gGuclally  ~IIG  same  as a SraIliian  one. I1  can be shown that even when
the wageprofit  curve is linear, there are in fact two standard com-
modities that will do the trick (see Appendix 15.1).

MARX-RESWITCHING

In Marxian  analysis the direction of individual price-value deviations
is quite important, since it determines transfers of surplus value
between sectors and regions, and between nations on a world scale
(Shaikh and Tonak, 1994, pp. 347).  Yet one of the properties of a
general price of production system is that relative prices can switch
direction as the rate of profit varies (Sraffa, 1963, pp. 37-8). I will
refer to this phenomenon as ‘Marx-reswitching’.

Consider the simple case of a pure circulating capital model, in which
we abstract from fixed capital so that K = 0 and D = 0, and from
turnover time so that ti = 1 for all i and hence T = 1. Then the Marxian
price system and wage curve in Equations 15.1, 15.3 and 15.8 reduce to

p=w(l+r)v+rpH

where now H = A(1 - A)-*

(152b)

w( 1 + r) = 1 - (r/R) (15.8b)

Then for a0 = (0.193 3.562 0.616) and

0.05 0.768 0.02
0 . 1 6 9
0 . 1 0 1

we get R = 1.294 and v = (0.845 4.211 1.494). Figure 15.1 shows that
the standard  price-value ratio, pv3(r), mltnthy  rises above 1 and then
falls below it, signalling a Marx-switch at roughly T = 1.1.

The preceding numerical example demonstrates that Marx-
reswitching is possible.  Dut  it ncitlm  establishr;s  lhe condilions  under














































