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The Fundamental Marxian Theorem: A Reply to Samuelson 

By MICHIO MORISHIMA 
London School of Economics 

J AM happy to find that Samuelson has no ob- 
jection to my Fundamental Marxian Theo- 

rem if it is put in the following neutral form: [3, 
1974,].' 

Theorem: The competitive rate ofprofit R* de- 
termined by 

a, (I + R*) [I -a(1 +R-)] -I m = I (1) 
is positive if and only if 

a,[I -a]-'m < 1. (2) 

The notation is Samuelson's.2 The theorem assumes 
inter alia that wages are fixed at the subsistence 
level; evidently the subsistence-consumption vector 
per man-hour m equals the subsistence-consump- 
tion vector per day (B in my notation) divided by 
the working hours per day, my T Then (1) and (2) 
can be rewritten, respectively, as 

a, (1 + R4) [I- a(1 + R)]1 BIT = 1, (1') 

T* < T, (2') 

where 
T* = aO[I-a]-lB. (3) 

Marx regards a. and a as technologically given 
and B as biologically given; hence, T* can be cal- 
culated easily. The theorem then states that R* 
which satisfies (1') is positive if and only if T is 
larger than T*. No "mysterious" concepts such as 
"value" or "exploitation" or anything else appear 
in this form of the theorem. It gives an economically 
meaningful relationship between T and R*. 

I. 

However, what does the critical value T* stand 
for? This question is important, especially to Marx 
because his contemporaries cannot swallow down 
the Leontief inverse, [I - a]'. Probably the only 
way to make them understand T* is to appeal to 
the labor theory of value, as Marx does. In fact, 
a. [I - a]' is nothing else but the solution to the 
value-determination equation, 

A = A a + a,, (4) 

and, therefore, T* equals the value of the subsist- 
ence commodity-bundle, AB, that is the labor-time 
socially necessary for producing B by the tech- 
niques (a, a.) actually prevailing in the economy. 
It is important to emphasize that there is no element 
of competitive arbitrage in (4). It is no more than 
the equation for calculation of the quantities of la- 
bor socially necessary for producing goods. 

II. 

In Marx, competitive arbitrage is exclusively 
made in terms of prices, the wage rates and the 
profits rates, not in terms of values and the rates of 
surplus value at all.3 If the economy is competitive 

I For the Fundamental Marxian Theorem see Mori- 
shima [2, 1973, pp. 53-71]. 

2 a. is the vector of labor-input coefficients that is my 
L = (LI, LI,), a the matrix of physical-input coefficients 
(my A = [As A]), R* the equilibrium rate of profit (my 

7T) and m the subsistence-consumption vector per man- 
hour (my B/1). 

I In Marx's economics, value calculation plays a role 
that is entirely different from the one which price calcula- 
tion does. Decision of individuals and firms are all made 
in terms of price calculation, while value calculation gives 
a technocratic assessment of labor requirement for pro- 
duction. Marx's theory of value should not be considered 
as a primitive or obsolete price theory. There is no point 
in comparing translation of the price accounting in the 
value accounting or vice versa with translation of a chil- 
dren's private nursery language into ordinary English. 
Samuelson's footnote [3, 1974, p. 66, f. 6] is not under- 
standable if this fact is clearly recognized. 

Also, in contrast with Samuelson's grouping my theo- 
rems into classes A, B, and C, Marx would probably 
propose to group them into the following A', B', and C'. 
Class A' includes the theorems concerning competitive 
arbitrage in the capitalist economy; B' those that relate the 
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and the subsistence wages prevail, the following two 
equations must be fulfilled in the state of equilib- 
rium: 

p = (1 + R*)(pa + wa0) (5) 

wT= pB. (6) 

Equation (5) implies that the rate of profit should 
be equalized throughout the economy by competi- 
tive arbitrage among capitalists, while (6) implies 
that the hourly wage-rate, w, or the length of the 
working day, T, should be equalized throughout the 
economy, by competitive arbitrage among workers, 
because the wages per day are set at the subsistence 
level. 

Once the length of the working day is equalized 
among jobs, then a uniform rate of surplus value 
is established throughout the industries. This is seen 
in the following way. Let 1i be the labor-input coeffi- 
cient of industry i, i.e., the i-th element of a., and 
Ti the working hours per day in industry i. Then 
by definition 

Vi = 1i A B/Ti, (7) 

Si= i-Vi, (8) 

for each i. Hence, 

S, - 1-AB/Ti for each i. (9) 
VI A BIT, 

Therefore the rates of surplus value are equalized 
if and only if Tis are equalized.4 

price-profit accounting system to the value-surplus-value 
accounting system; and C' those concerning technocratic 
calculation of values of commodities. Class A' does not 
include the theorems of the classical labor theory of value 
(as a primitive competitive price theory) because they are 
valid only in the society of "simple commodity produc- 
tion" but not in the capitalist society; on the other hand, 
class C' is not a null set. 

Marx writes: "This [equalization of the rate of surplus 
value] would assume competition among labourers and 
equalization through their continual migration from one 
sphere of production to another" [1, 1966, p. 175]. 

In his footnote 2, Samuelson asks whether one can rec- 
oncile equal SJ/ Vj = S,/ Vi with VI/C. * VI/C, and equal 
Sj/(Vj + Cj) = Si/(Vi + Ci) or not (3, 1974, p. 63]. But 
it is obvious that the two inequalities are incompatible if 
both are in either the price accounting or in the value 
accounting. Although Marx is confused sometimes, his 
problem is not such a trivial one. It is to show that equal 
positive s1/vj = s, /vi with vjlcj * vi/*c in the value regime 
is compatible with equal S/( Vj + C>) = Si/( Vi + C1) in 
the price regime. 

III. 
Let us now assume that all T;s are equalized. 

Then (9) is written as 

s, T-AB 
v T B --A (10) 

In view of T* = AB, we can say that T> T* if and 
only if r* > 0. Hence by the theorem above, the 
equilibrium rate of profit R * is positive if and only 
if the uniform rate of surplus value r* is positive. 
Thus r* is a mirror-image of T, and the latter is 
considered by Marx to be determined by the relative 
powerfulness of capitalists and workers. Marx finds 
that the rate of profit is increased by lengthening 
the working day-a view that is very consistent 
with his experience in the Victorian era. 

IV. 
One of the purposes of Marx's Capital is to show 

the productiveness of the capitalist system or the 
positiveness of the von Neumann balanced-growth 
rate. To show this we have to find the necessary and 
sufficient condition for the augmented input-coeffi- 
cient matrix a + aOm to satisfy the Hawkins-Simon 
condition. We must, however, remember that when 
Marx was tackling this problem, Frobenius, Perron 
and Markov had either not been born or were 
merely babies so that he could not use their theo- 
rems; Marx had to find his own way. For this pur- 
pose he assumes that A, (the submatrix of a con- 
cerning the capital-goods sectors) is "productive" 
(this is Marx's basic and harmless assumption con- 
cerning technology); and he finds that a + aOm is 
"productive" if and only if (2') is satisfied. There- 
fore, the von Neumann equilibrium rate of growth 
is positive if and only if (2') holds; in fact, it is seen 
that the growth rate is equal to the positive equilib- 
rium rate of profit. 

I take this as a first-rate contribution. To examine 
whether the crucially important condition (2') is 
fulfilled or not, we calculate labor values (or 
aO [I -a]-' if one does not like to call it the value 
vector) and evaluate the commodity-bundle m in 
terms of values. But this does not mean at all that 
Marx accepts the theory of value as a theory of 
prices. In Marx, prices which are determined in the 
competitive way are distinct from values which are 
technocratically calculated on the basis of the pre- 
vailing production coefficients; on the contrary he 
insists that the value equations may be taken as the 
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equations for determining prices only in the simple- 
commodity-production society but not in the capi- 
talist economy. I am against Samuelson's view: 
"The algebra of the surplus-value regime is easier 
to handle. So for purposes of elementary exposition 
and layman persuasion, there is merit in the 
Volume I models." It is true that Marx often con- 
fuses value and price. But in reinterpreting Marx 
so that no confusion remains (as we, non-antiquari- 
ans, do for Walras) we must distinguish, again as 
non-antiquarians, value of commodity i (ie., the 
quantity of labor congealed in one unit of i) from 
its exchange value (or price). The former regulates 
the latter; but they differ from each other in the 
long-run as well as in the short-run, except in some 
special cases. According to my interpretation, Marx 
is concerned with the exceptional cases in Volume 
I first, because he may begin with macroeconomic 
analysis of a one-department model by doing so, 
and then he generalizes it into two-or-three-depart- 
mental analysis in Volumes II and III. That is to 
say, I understand that throughout Volume I it is 
implicitly assumed as the condition for aggregating 
sectors into one department that all industries have 
the same value composition of capital, so that val- 
ues are strictly proportional to prices and hence 
surplus values to profits. Then it is very natural for 
Marx to attack these proportionalities in the trans- 
formation problem as soon as he denies the aggrega- 
tion condition and starts the work of disaggregation 
in Volumes II and III. 

V. 

So far so good. However, in the above discussion, 
as well as in the first thirteen chapters of my book, 
a number of assumptions (all about technology) are 
made so as to enable us to calculate values unambig- 
uously and to assure their positiveness. But some 
of these assumptions turn out to be inappropriate 
if durable capital goods are allowed for. Therefore, 
in Chapter 14 of my book I reexamine the theory 
of value (i.e., the program for technocratic calcula- 
tion of quantities of labor congealed in commodi- 
ties) and find that unambiguous and meaningful 
calculation of values is not necessarily possible once 
joint production and choice of techniques are ad- 
mitted. As capital good i of age t + 1 appears as 
a joint output at the end of the process which uses 
capital good i of age t and capitalists can choose 
among processes which uses capital goods of age 0, 
1, 2, . . ., the existence of durable capital goods is 

intrinsically connected with the problems of joint 
production and choice of techniques. I finally de- 
cide to discard the value theory, but I find, at the 
end of the book, that the concept of "exploitation" 
may survive. 

This conclusion has stronger effects than Sam- 
uelson's "erase and replace" conclusion; it should 
be a serious attack on Marx. I did not know, when 
I finished the book, whether the Fundamental 
Marxian Theorem is valid or not in the general 
model with durable capital goods. But I now know 
that it does hold true: The long-run equilibrium rate 
of profit R* is positive if and only if the rate of 
"exploitation" is positive. This proposition is com- 
pletely independent of the concept of value, and the 
rate of exploitation is defined as I define it at the 
end of the book. I have not proven this new general 
theorem here because it was discussed in my Walras 
Lecture at the 1973 North American meeting of the 
Econometric Society in New York. Anyway, we 
may conceive of Marx without the theory of value, 
as long as we agree that the Fundamental Marxian 
Theorem is the core of his economic theory. 

VI. 

There remain a few more points on which I want 
to reply to Samuelson. First, I accept his criticism 
about my interpretation of Marx's law of the falling 
rate of profit. I have made a similar mistake which 
has been pointed out by Okishio, one of the very 
best theorists of Marxian economics. It is interest- 
ing to see that a mistake which is favorable to Marx 
has been pointed out by Samuelson and missed by 
Okishio and a mistake which is unfavorable to 
Marx has been pointed out by Okishio and missed 
by Samuelson. However, I do not accept Samuel- 
son's criticism concerning my treatment of the ag- 
gregation problem. He says that I claim "that zero- 
profit embodied-labor contents give better weights 
for aggregation purposes than do prices calculated 
at positive interest rates." But I never made such 
a proposition in my book.5 Finally, in relation to 
Samuelson's footnote 7 [3, 1974, p. 68], I point out 
that the theorem that prices of commodities are 
proportional to their values in the simple-commod- 
ity-production economy is a proposition concerning 
the long-run equilibrium. Like the Fundamental 

I C. C. von Weizsacker has made the same misunder- 
standing. A full detail of my reply on this point is given 
in my "Marx's Economics: A Comment on C. C. von 
Weizsacker," Econ. J., forthcoming. 

This content downloaded from 193.49.18.51 on Sun, 15 Mar 2015 19:12:18 UTC
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


74 Journal of Economic Literature 

Marxian Theorem, it should not be applied to prof- 
its (or monopoly profits) "which a buyer or seller 
acquires through an accidental state of supply and 
demand," [1, Marx, 1966, pp. 175-178, especially 
p. 178], so that von Weizsiicker's corn-wine parable 
for showing a possibility of existence of a positive 
profit rate in the classless society is a swing missing 
the ball. Its existence is transitory when all people 
are alike.6 

6 Also see my comment on von Weizsacker. 
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Comment 

I am enormously puzzled by Professor Samuel- 
son's reply. It is, of course, the brilliant sort of 
comment one expects of him-but it seems to be a 
reply to an article which I never wrote. Perhaps it 
does help to explain the source of the one fault I 
have found with Samuelson's earlier article-my 
belief that there he deals with a model that Marx 
never used or intended to use. 

Let me add several specific points to try to make 
the purpose of my paper quite clear: 

1. I have never accused Professor Samuelson 
of "mathematical-economic misconceptions" or 
any other error in logic, as the reader can readily 
judge for himself. I may add parenthetically that 
my piece was not even particularly directed at Sam- 
uelson's discussion. 

2. I am surprised that "On the question of 
whether [Marx's] purpose was successful in some 
sense or another [Samuelson] can find only a few 
relevant paragraphs in Baumol's text." I am sur- 
prised because, so far as I know, there is no such 
paragraph.' The only objective of my paper was to 
determine what Marx had set out to accomplish 
and how Marx believed he had accomplished his 
objectives, because I don't think it is appropriate 
to criticize anyone until we are sure we are criticiz- 

ing what he actually said, not what we suspect he 
might have said, or should have said, or someone 
else says he might have said. 

3. Hence, whether or not I have grasped any 
particular Matrix equation is totally beside the 
point. Indeed, my position is immune to any algebra 
that may be hurled at it. It can only be undermined 
by suitable quotations from Marx showing that he 
says the things I have denied he said. 

4. Professor Samuelson proposes his peace 
terms, which require me to admit that for an expla- 
nation of "actual wage-profits distribution," pre- 
sumably as for an explanation of actual pricing of 
commodities, "the Volume I analysis is indeed a 
detour." So much I admit readily and without 
reservations, and I contend Marx would readily 
have admitted it too, for in fact he did so repeat- 
edly.2 Actual prices and actual wages, profits, rents 
and interest payments clearly were to him explaina- 
ble by the classical mechanism,3 which is what he 
admittedly took over in Volume III. Marx never 
claimed, in fact he specifically denied, that one gets 
better numbers for any of these magnitudes from 
a Volume I than from a Volume III analysis. 

Thus, for his part, all that Professor Samuelson 

I The one citation Samuelson seems to have found to 
support his belief that my purpose is to judge the virtues 
of the Marxian argument is my comment that he and I 
are interested more in Volume III than in Volume I be- 
cause we are both bourgeois economists. How this obser- 
vation imputes virtue or vice to the Marxian analysis 
escapes me. 

2 For example, he wrote ". . . as for Duhring's modest 
objections to the definition of value, he will be astonished 
when he sees in Volume [III] how little the determination 
of value 'directly' counts for in bourgeois society." (letter 
from Marx to Engels, January 8, 1868, quoted in Sowell 
[3, 1967, p. 68]. 

3 Of course, with one exception-the Malthusian mech- 
anism for the imposition of subsistence wages, which 
Marx rejected vehemently. 
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