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The Neoclassical Marxian Model

[JP] Ryo Kanae

I. Introduction

In Yamashita-Ohnishi(2005 [1]) and Yamashita(2006 [2]),Marxian economics is
reinterpreted in terms of the optimal growth theory. They assumed that capital goods are

produced only by labor force. In section 1,we outline this basic model. In section 2,we
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generalize this model to the case that capital goods are produced by labor force and capital

goods. In section 3,we consider the market equilibrium in the basic model.
II. The Basic Model

We assumed that society has two sectors of production— the consumption goods
sector (the first 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 created 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 s: 1-s. We

assume that the production function for the first sector is of Cobb-Douglas type.
Y = AK“(sL)'=®

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

follows.

K =B(1—-s)L ()

K denotes a differential with respect to time.

The lifetime utility U of an individual is
%0
U= / e PlogY dt
a

3 . . e .
F represents time preference, logy ,instantaneous utility at each point t.
The issue of optimization of society over time is to maximize U subject to (1).

The current value Hamiltonian H is
H =logY + AB(1 —s)L

= logA + alogK + (1 — a)logs + (1 — a)logL + AB(1 — s)L

A

1s shadow price of capital goods. The first order conditions are as follows:

CLH =0 ! _.ﬁ — ABL =10

= 5 (2)
oH . o .
d}.{ - II'J;IIL - )'l — E - II'J)". - z“"". (3)
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Here, we define the growth rate of a variable.

The growth rate of x is defined as follows.

We will obtain the long-term equilibrium.
From (2)

%) = log(ABL).

log(
s

Differentiating this equation with respect to time,

Dividing (3) by ,

i

AR

:Il':'_/ll'L

Since the growth rate A is constant in the optimal steady state, the right hand side of
this
equation is constant.

Hence,
AR =0 (5)
Since “s = 0 in the long term equilibrium, K =0 is obtained from (4); (5). This
means that economic growth will be stopped in some day and capitalism will disappear.

II1. An Extension of the Basic Model

In the basic model, the capital goods are produced only by labor. But this assumption
is so strong. Organic composition of capital in the capital goods sector is usually larger than
that in the consumption goods sector. Therefore we generalize this model in the case that
capital goods are produced by labor force and capital goods. In this case, capital goods is
ultimately produced only by labor in the same way.

For example, we suppose that capital goods Ky is produced by capital goods K; and
labor L;.In the same way, we suppose that capital goods Ki is produced by capital goods
K;+; and labor L;;(i = 0,1,2, ...).In addition, we denote by 4 «— B that “A is produced by
B”. Then,

Ky «— K +1,
Ky K +1L
Kz <—K3 +L3

Ki «— Kit+l + Li+1
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production of consumption goods and capital goods in the ratio s1 : 52 (s1 + s2 = 1).In the
same way, the allocation of capital goods K is divided into these two goods in the ratio

."-il -

Consequently,
Ko+~ Ki+Li—Ky+Lg+Li—Kg+Lg+ Lo+ Ly —Ky+Li+-+Lyg+ Ly -

This indicates that capital goods is produced only by labor.

And now, we will establish this model. The allocation of labor L is divided into the

s2 (s34 s2 = 1], We assume that the production functions for the first and second

sector are of Cobb-Douglas type.
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Y = A(d K)*(s1 L)

.[r'!: = BI:L‘?IE _[r'!:__:l"jhlihz.lr_-::ll_d

The lifetime utility U of an individual is

U= f  logVdt

sittsa=1p1+o2=1

The current value Hamiltonian H with the constrained conditions is
H :=logY + MK + (1 — ¢1 — dha) + €(1 — sy — s2)

= logA + alogdy + alogK + (1 — a)logsy + (1 — a)logL + )\B(ff»sz}"‘%i;.qgf,]l_j

The first conditions in this model are as follows.

oH OH

— =0, — = 0 <= — = ABA(¢oK)? s L)' PK (6)
an g @1
?H -0, ?H =) = L-o AB(1 — 3) (oK )P (85 L) PL (7)
d.‘-il d.‘-iz ."-il
aH : :
ﬁ = ,r:lz‘\ - )‘k I:P"::l
From (6),

~o1=A+(8- 1o+ (B -DK+(1- B2+ K
By the way, b1 =dr=s1=s2=0 inthe optimal steady state. Hence,

Jx—i— 3K =0, )
We obtain (9) in the same way from (7).

f-‘h = pA— A

— £ + ABF (K ]“5' lisng g—lr:n,l—\

— BA(doK )P (s L) Py = p — Msee(B))

Since the right hand side of this equation is constant in the long term equilibrium,
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(B=1)éy + (3= DK + (1 — )y =0

(3 —1)K = 0.hence K = 0.
This means that economic growth will be stopped in some day and capitalism will

disappear.
IV. The Market Equilibrium

In this section, we consider the market equilibrium in the basic model.
The consumption goods firm: ¥ = AK=(Ly)!=

The capital goods firm: K = BL,

Labor market: L1 + L2 =L

The Lifetime Utility of an individual: U = [~ e **logY dt
We let notations as follows:

The price of consumption goods per unit: 1

The price of capital goods per unit: p

The interest rate: r

The wage rate of the consumption goods firm: w

The wage rate of the capital goods firm: w;.

The profit of two kinds of firms is as follows.

The profit of the consumption goods firm: ™= 1 - Y —rpK —w Ly
The profit of the capital goods firm: II = P'f:: — walia

We denote the asset by 4. The asset of household is 4 = pK.

The budget constraint of household:-4 = 7A + wily +wely =Y + pK

In the right hand side of this equation, #/X means capital gain.

The first order conditions of the capital goods firm are as follows.

7 3 '

i =0eYk=rp

aw oV .
oy =0 & Yo, =

Consequently, & = (),

The profit of the consumption goods firm is II = pI —wzLy = (pB —w2)La, 1f
pB > ws then Lo=L.Ly =0 1fpB < wathen Lo=0,Ly =L We consider the
case of PB = w3,

The equilibrium condition of the labor market is wl = w2. This means that wage rates
of the two kinds of firms aren’t different.

In this model, society has four markets. That is, society has markets of consumption
goods, capital goods, labor, and money. Among these four markets, Walrus’’ law is

realized.
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(Y —rpK —unLy) + [;pf:f —wala) 4+ (v ly +wole —wl) 4+ (rA+wl - Y 4+ pH — 4] =10
Household maximizes the Lifetime Utility

= f_m e PtlogY dt.

In the optimal steady states,

% =r—p=»0
r comes near to  £.In the optimal steady states, ™ = 2
. . r . = K'EL
In this optimal states, Yk = mp = PP that is, ¥ oo
By substituting this equation into pB = w, we obtain
1.
Yk B = w.

0
From this equation and K =BL 1 Yo, = ' we obtain
1aY oK B )
pdK 0L 0L

This means that social optimization and market equilibrium aren’t different in the

Neoclassical Marxian Model.

V. Conclusions

(1) We can maintain that it is possible to interpret Marxian value theory from the
viewpoint of a neo-classical growth theory in the case of capital goods are produced by
capital goods and labor.

(2) In the Neoclassical Marxian Model, social optimization is equal to market

equilibrium.
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