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Value and Price in the Growth Theory
[JP] Ryo Kanae

Introduction

Marxian two sector model is treated in Uzawa(1961[2]), Yamashita-Ohnishi(2005 [3])
and Yamashita(2006 [4]),using Neoclassical production functions.These models shows that
Marxian economics may be reinterpreted in terms of the optimal growth theory.But they
don’t treat Marxian value theory.In this article,we treat it in the framework of growth

theory.

1.The basic model

We assumed that society has two sectors of production— the consumption goods
sector(thefirst sector) and the capital goods sector(the second sector). Factors of production
are capital goods and labor . Consumption goods are produced by capital goods and
labor ,and capital goods is only labor.Consumption goods is ultimately only by labor (The
Labor theory of value).

We denote by Y, K, L ,respectively, consumption goods,capital goods, labor .In
addition, the allocation of labor L is divided into these two sectors in the ratio L0 : L1. We

assume that the production function for the first sector is of Cobb-Douglas type.
Y = AK*(Ly)' ™™ = F(K, Lo) (1)

Furthermore,we assume that the production function for the second sector is simply as

follows.

K = BL, — 6K = G(Ly) — 0K (2)

dsignifies the constant depreciation rate.

K denotes a differential with respect to time.

We set
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po: the price of consumption goods

p1: the price of capital goods

w:nominal wage rate

R:rental rate of capital goods

r:interest rate.

We suppose that capitalists only invest,labors only consume.That is,
Y =wlL (3)
n(K +0K) = RK (4)

Since K=0 in the steady state,(4) is as follows.

p1d=R (5)

Following equations hold under these setting.

oYk =R (6)
poYr =w (7)
nGr=w (8)

(Here,Yr, Gy, G, signify partial differential)

From (7)(8),
o _ Gr
—_— e g)
Y (
holds.
From (5)(6),
Po ]
Pp_ 9 10)
o Yg (
holds.

From (9)(10),

%YKGL =Y, (11)
holds.

We may interpret (11) as follows. The right-hand side implies labor productivity of consump-

tion goods. Although Y Gy in the left-hand side implies it,Yx &, signifies the fact that capital K

produce consumption goods Y after labors L produced capital K.That is,Y G, signifies round-

aboutness of production of consumption goods Y by capital K.Hence, Y G, divided by 4 equals

labor productivity of consumption goods.
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From (11),
Ba .
i) (12)
holds.
Since K = 0 in the steady state,from (2)
BL, = 0K (13)
From (12)(13),
K  Ba .
) 14
I3 (14)

In what follows,we shall induce the reproduction schema of the basic model.

In what follows,we shall induce the reproduction schema of the basic model.

First,we consider the price system.In the capital goods sector.fixed capital cost is 0 and wage
is wLy and product price is p1dK .In the consumption goods sector,fixed capital cost is p1dKand
wage is wly and product price is ppt.

Secondly,we consider the value system.We let the value of a unit of consumption goods Y capital
goods K be ty, t1,respectively.

In the capital goods sector,the value of constant capital is 0 and labor is Ly and product value
is 110K .In the consumption goods sector,the value of constant capital is 110K and labor is Lg
and product value is #5Y .

Therefore,reproduction schema is as follows.

7% 1: Reproduction schema(Price system)

= Vv M
capital goods sector wiliq prd I
consumption goods sector | p1 0K | wlp poY

7% 2: Reproduction schema(Value system)

& vV | M
capital goods sector Ly K
consumption goods sector | t10K | Ly toY

2.An extented model(Uzawa model)
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In the basic model ,the capital goods are produced only by labor. But this assumption
is so strong. Therefore we generalze this model in the case that capital goods are produced
by labor and capital goods.In this case,capital goods is ultimately produced only by labor in
the same way.

we suppose that capital goods Ky is produced by capital goods Kj and labor Li.In the same
way,we suppose that capital goods K; is produced by capital goods K,y and labor Liy(i =

0,1,2,---).In addition,we denote by 4 < B that " A is produced by B”. Then,
Ko— Ki+1Ly

Ky — Ko+ Lo

Consequently,

Ko—Ki+Li— Ko+ Lo+L1—Ky+La+Lo+ Ly -—Ki+Li+---+Lo+ Ly — -+

This indicates that capital goods is ultimately produced only by labor.

And now,we shall establish this model. The allocation of labor L is divided into the production
of consumption goods and capital goods in the ratio Lo : Ly (Lg+ Ly = L).In the same way,the
allocation of capital goods K is divided into these two goods in the ratio Ky : K  (Kop+K, = K).
We assume that the production functions for the first and second sector are of Cobb-Douglas

tvpe.
Y = AK(Ly)' ™ = F(Ko, Lo) (15)
K =BEK'Li™" — 6K = G(K,.L,) - 0K (16)

0 signifies the constant depreciation rate.
We set pp, p1,w, R, 7 in the same way in the previous section.

We suppose that capitalists only invests,labors only consume. That is,
pY =wl (17)
p(K +6K) = RK (18)

Following equations hold under these setting.
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poYg =R (19)
po¥YL =w (20)
nGg =R (21)
G =w (22)

The followings holds in the same way in the previous section.

1
4 3 1-5
% = af3T-7 (?) (23)

Reproduction schema is as follows in the same way.

7% 3: reproduction schema(price system)

C V M
capital goods sector p1oKy | wly prok
consumption goods sector | p1dKy | wlg oY

7% 4: reproduction schema(value system)

C V | M
capital goods sector tod Ky | Ly t10K
consumption goods sector | t10Ky | Lo toY
Conclusions

This reproduction schemas in section 1,2 imply the followings.
1.Profit is 0 in both sectors.

2.5urplus values are 0 in both sectors.

3. The exploitation rate ;‘—‘r s 0.

4.relative price is equal to relative value.(Because of % = tp, 1'3?1 =t

That is,under the condition that -capitalists only invest and labors only
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consume,Marxian labor theory of value holds,supposed that capital gools are produced not
only by labor but also by capital and labor. Uzawa called his 2 sectors model Marx=von
Neuman model.But Marx=von Neuman model describes not so much capitalisum as

communism,because there doesn’t exist exploitation and price equals value.
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