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1. Economists are in disarray. They are disagreed with each other in their
theoretical models and policy proposals. Some (the classical and neoclassical
economists) believe that full employment and full utilization will be realized
in labour and capital markets, respectively, as long as the economy works per-
fectly, while o-thers (the Keynesians) consider that no mechanism is working
in the economy for the establishment of full emplayment in the factor markets.
These contrasting perspectives are based on and derived from their antagonistic
premises: Say's law for the classical and neoclassical economics and &nti- or
non-Say's law for the Keynesian economics. Also, on the basis of the wage-fund
theory the classical economists advocate that the real-wage rate should be redu-
ced, if Say's law does not work perfectly so thet there remains some positive
amount of unemployment to be removed by the government's palicy. Neoclassical
and Keynesian economists, on the other hand, might direct our:attention to
the fact that labour and cepltal are complementary, rather than substitutive,
go that a decline in the real-wage rate would give r{ée to & decrease in the
demand for the consumption goods but does not create any significant substitution
effect between labour asnd capital in favour of the former. These contradictory
views etill coexist in the' general field of econcmics. Economiste are divided
into their respective camps. )

However, in the specialised field of the input-output analysis, the situation
is completely different. The research warkers all seem satisfied by epplying
the Leontief inverse;' a - A.)-1, to the final demand vectors. They all seem to
be Keynesiany they are homogeneous in reasoning and have no substantial quarrel
among them. However, tc form a peaceful family is not necessarily a good thing.
It is a world which lacks in incentive to think in a different way, so that there
is a devastating tendency that &nalysis becomes mechenical. To avoid this impasse
we introduce, in this paper, classicel elements into the Leontief» framework
and show that classical view and policy proposals may be consistent with Leontief
economics. Since the classical wage-fund theoretic approach is very suitable

for the analysis of agriculture, one may conclude from this paper that input-



output models for dess developed countries should be the one which is proposed
in the final part of the paper, that is the one of the 'classical' Leontief family

rather than the present conventional one of the Leontief-Keynes type.

2. Let us consider an economy consisting of two classes (working and ca-
pitalist classes) and two industries (consumption goods and capital goods indu-
stries). Price, quantity and production coefficients referring to the consumption
goods industry are represented by Greek letters: & is the price of the consumption
goods, § the output of the consumption goods, # the capltal coefficient and
A the labour-input ccefficient of the consumption goods industry. p, X, k1
are those for the capital goods industry, respectively. We also assume that one
unit of capital goods provides one unit of capital services and represent the
price of the latrer by q. '

in the following price variables are all expressed in terms of the consumption
goods (say, wheat); s is, therefore, always unity; w expresses the real wage
rate, and p the amount of wheat by which one can buy a unit of the capital
goods. Since the ‘classical schocl' assumes that it takes one period (say, a year)
to produce the consumption good {wheat), the capitalists of that industry must
have enough capital that enables them to by X% units of capital goods (machine)
and employ 3 units of labour, per unit of output, one year before output is actual-
ly produced. On the other hand, in the capital goods industry production is made
instantaneously, so that ‘there ls no need for paying wages and buying capital
goods In advance. Assuming that no capital goods depreciate in both industries,

the total cost (wages and Interest) per output amounts to:

AW +Xpr for consumption goods,

vw + kpr for capital 'goods.

where r denotes the rate of profit (or interest). These should be equal to the

prices of the respective outputs. Taking account of the fact that the price of

the consumption goods is discounted because of the production lag, we obtain

(D 2w+2pr =a/1+1) = 11 +71)
(2 wa+kpr = p

respectively. In the case of instantaneous production being assumed for the
consumption goods industry as the neoclassical and Keynesian economists do,

the price-colst equation (1) is of course replaced by
(M 2w+zpr = 1.

In equations (1), or (19, and (2), we may write pr as gq; the profits or the
price to be paid for capital services used.

The demand-supply (or input-putput) equation for the consumption guods
is written in the following form. First, in the case of the classical school which
is based on the wage fund theory, let £ be the output of the consumption goods
from the aectivity in the previous period. In the current perlod the two industries
gtart production at the -lp.vels, £ &nd x, respectively. Totul wages amount to
w {AE+ 1x). Assuming that workers do not save and teking the consumption gonds
8s the numersire (& = 1), the market far the consumption goods is cleared if

and only if
(3 E = widg + 1x).

In the case of no production lag; as js assumed by neaclassical and Keynesian

econumists, this is reduced to
(Y E= wQE+ x).

As for the saving-investment equation, we have already assumed in (3)



or {3%) that eapitslists do npt consume and workers do not save, so that the

total savings (or the total capltalist Iacome) amount ta
rf:p(z§+ kx) + WAE+ pr‘xg_].

This is equal to investment which is AE + px in the case of the classical sehool
{where A§ represents the increment of the wage funds) and px in the neoclassical
case of no production lag. Hence the saving-investment equation is written in

the form: ,

@ - Ap+px = v plzgs k) + wa g+ prl:_:;:l
or

) x = MZE+ kx).

In these cases it must be noted that Say's law prevails in Keynes' sense, because
there is no independent’ investment function. Where investment decisions are
made, ssy by entrepreneurs, independently of savings, investment x should be
fixed at a particular level i determined by entrepreneurs. Therefore, we must

have, in place of {4,
@ i = x = rlxg+ kx),
The final set of equations are the full employment eguation for labour

and the full utilization equation of capital, both of which can be shown to hold

when Say's law holds:

"
-

(5)  AE+ ex
(6) XE + kx

where L stands for the total working population and K for the total stock of

capital. Where Say's law does not prevail, the full-employment-full-utilization
equilibrium would not necessarily be realized. In particular, if i is set too low,

we would have an underemployment-undercapacity production. Hence

(59 g+ S L
(6) Xg+kx s K.

Thus we have the following thres eystems. The first is the classical system

based on the wage-fund theory and Say's lew:

(M 11 +71) = 2w +2pr
() p = 4w+ kpr

(3 E= wag+ i), the wage-fund theory,
@  Ag+px =7 [pRb+ kx) + wAk+ prAE]l  Say's law

(5) Ag+ ix = L ‘
6 g+ kx =K,

the price-cost equations

‘the full émployment,
the full utilizatlon

The second is the neoclassical system which assumes no production lag and Say's

laws

(1
(2 p = tw+kpr

ey
"

Al the price-cost equations,
(G = w(Ag+x), the multiplier theory
4y x = (2g+ kx), Say's law,

(59 AE+x = L, '
(&) A+ kx = K,

the full employment,

the full utilization.

It is noted that the demand-supply equation for the consumption goods (3') is
referred to as the multiplier theory, because it gives rise to an increase in the

output of the consumption goods ¢ wherever the output of the cepital goods



is increased. -This result is diagonally in contrast with the one obtained under
the wage-fund theory (3), that is, that § decreases when x increases. Finally,
by ‘negating both premises of the classical school, i.e. the wage-fund theory

and Say's law, we obtain the Keyneslan system:

[} =
(1 1 = 2w +Xpr the price-cost equations,

(2 p = 'w+kpr

(30 & = w(ig+ ix), the multiplier theory,

(W) i o= x o= X+ k), the independent investment function,
(5 ag+ix s L, underemployment, |

(6 z2g +kx = K, undercapacity.

Strict inequality would prevail in either (5 or (6'), or both, if the level of in-

vestment i is sufficiently low.

3. Assuming that the price-cost equations - (1) and (2), or (1) and (2) - and
the market-clearing equations - (3) and (%), or (3 and (4", or (3") and (4) -
always hold true, let us concentrate our attention upon the factor markets for
labour and capital. First, under the classical wage-fund theory, the excess demand

for labour can be written, in view of (3), as
(M~ ED = (af+ ) -L = (W -wl/w

where W = E/L, which obviously stands for the availability of the consumption
goods per worker, If the actual wage rate w equals w, the excess demand for
labour EDL is zeroj so w may be referred to the full employment level of the
wage rate. f w is lower than it, there is an excess demand for labour, but a
wage rate above w gives ri.se ';o an excess supply of labour, It is thus seen from
this point of view that unemployment is a consequencé of a too high wage rate,

whilst a shortage of labour results from a too low wage rate. On a plane measu-

ring w along the vertical axis and x/K along the horizontal axis, the curve
of the excess demand for labour being zero, EDL = 0, is expressed, in view of
(7), as a straight horizontal line through w i.., nn' in Figure 1. The upper
(lo\wer) half of the plane divided by the line is the region where excess supply
of (or demand for) labour prevails.

The excess demand for capital is zero if and only if
(® ED = [E/K) + k x/K) - ] K
vanishes. In view of (3) as well as the definition of w we have
/K = (1/2) (w/wWIL/K) - ux/K) .
Substituting from this into (8) we obtain
ED, = VA[W/WIL/KIZ + (ki- %) (/K) - 1] K

Assuming that the consumption goods industry is more capital intensive than
the capital goods industry (i.e. g/}, > kfv, so that the part in the parentheses
on the right-hand‘side of the above expression is negative), we find that the
equilibrium curve of caplital utilization, EDK = 0, traces out a downward sloping

curve which starts from the wage rate
w = w () (v/K)

at x/K = 0, and eventually approaches w = 0 when x/K tends to infinity. Keeping
x/K constant at a certain level and decreasing (or increasing) w > to a level
which is lower {or higher) than the equilibrium level on the mm' curve we ob-
viously have an excess demand (or supply) of capital.

Let us now denote the region where excess supply prevails for both labour




and capital by A, the region where excess supply prévails for labour and excess
demand for capital by B, the region where we have excess demand for both
labour and capital by C, and finally the region where we have excess demand
for labour and excess supply for capital by D. These are divided by the two
curves mm' and nn' as Figure 1 illustrates. It is noted that A, B, C, D are located
anticlockwise around the intersection W of the mm' and nn' curves. W is obviously
a general equilibrium point where equilibrium is established for both labour
and capital.

Let us now turn to the necclassical and the Keynesian regime, which are
identical except that in the latter investment is not flexible but regulated ac-
cording 1o a certain independently decided investment function. In these regimes
the output of the consumption goods is proportional to the output of the capital
goods because of the multiplier theory (3"; substituting this relationshlp into

(5) or (5'), we have

EDL = A xwi/(l-wi) + ex =L

which is simplified in the ‘form:

(®  ED = xu/(l-wd) - L.
It is immediately found that the real wage rate w should be fixed according

to the formula,
w = (1/2) (1 - /L) K (x/K),

in order for labour to be fully employed, i.e., in order to have ED, = 0. Therefore

L
we have a straight full-employment curve which starts at w = 1/A when x/K
is set at zero and ends at w = 0 when x/K takes on the value, (1/t){L/K). Keeping

.x constant and increasing (or decreasing) w, it is seen from (9) that we have

an excess demand for (or supply of) labour, so that above (or below) the full-
employment line there is the region of excess demand for (or supply of) labour.
To obtain the full-utilization-of-capital curve we substitute the multiplier

formula into (6) or (6"): then

(10) ED, = [ wi/(l-wi) + K] x - K

from which we obtain, where capital goods are fully utilized,
w o= [1-kx/K} /[A+ (2 - kD x/K]

This implies that w is zero when x/K is I/k and w = l/A at x/K = 0. (Note

that the part within the parentheses in the denominator of the- expression is

positive). This, together with the full-employment-of-labour line obtained in’

the above, produces Figure 2. As is in Figure 1 the entire plane is divided into
four sections: A, B, C, D. Their arrangement, however, is in complete opposition
to the one we had in Figure 1. That is to say, the region C of excess demand
for both labour and capital which is nearest to the origin in Figure ! is now
located in Figure- 2 farthest from the origing similarly, the position of region
A (of excess supply for both labour and capital) is reversed between the two
figures. However, since regions B and D do not change positions, the four regions,
A to D, locate themselves clockwise around the general equilibrium point W
in Flgure 2 for the neoclassical and the Keynesian regime.

Under these three regimes the economy works in the following manner.
First we are concerned with-the. classical and neoclassical regimes which satisfy
Say's law. Given the real wage rate the price-cost equations (1) and (2) (or
(1) and 2)) determine the price p of the capital goods and the rate of profits
r. Then, with given x, the equilibrium output £ of the consumption goods is
determined by (3) or {3". Once (1), (2), (3) (or (1%, (2), (3") are satistied, the

saving-investment equation (4) or (4') is shown to hold identically. This is because

— s
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of the lack of independent investment function that is imposed by Say's law.
Therefore, in the factor markets for labour and capital we have two variables,
w and x - note that § is a function of w and x .- which adjust themselves such
that an equilibrium is established in each factor market. There is no obstacle
to realizing the full-employment-fﬁll—utilization equillbrium, (5 and (6); the
temporary equilibrium W will be established.

Where we have an independent investment function i, the saving-investment
equation (4") is no longer an identity; x must be adjusted to satisfy it. Hence,
in two factor markets we only have a single variable w, and the regime is
a system of overdeterminancy. Either one of the two inequalities, (5') and (6,
or both of them, will not be fulfilled with equality. In particular, if x is fixed
too low, both (5" and (6" will hold with strict inequality. Thus, in the Keynesian
regime the -Walrasian temporary equilibrium is generally impossible regardless
the assumptic;n. we make concerning the flexibleness or rigidness of the wage
rate w. It was Keynes whe first emphasized the significance of the role played

by Say's law In the theory of unemployment.
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4. In the area of dynamics the classical school is concerned with establishing
a proposition that. the eco‘nomy evéntually approaches a state of stationary equi-
librium and ‘the neoclassicai school shows that there is a stabilizing tendency
towards a state of proportional growth of labour and capital in balance. In cen-
trast Keynesians, such as Harrod in particular, were concerned with characte-
rizing the dynamic process of the economy as a process of divergence from
the state of full-employment-full-utilization equilibrium (i.e. Harrod's theorem
of centrifugal force). In this' section we shall examine these three propositions.

To show the proposition of the classical school we first assume that there
is no change in technology, so that Z, 4, k, + are kept constant. We 'also assume,
for the sake of simplicity, that the rate of growth of the labour force, denoted
by ¢ and referred to as the natural rate of growth, is independent of the real

wage w and constant.



Since Say‘s law holds, the full employment of labour and the full utilization

of capital are realized at every point of time. We have from (5) and (6)
(1) 2 @) + e (x/KXK/L) = 1

(12) 2 (g/L) + k (x/KMK/L) = K/L.

Eliminating £/L we obtain

(13 g =[G -ka]] [rL/K -]

where g represents the rate of growth of the capital stock, x/K. Obviously,
g traces out an upwards-sloping straight line: g is zero at L/K = 4/% and
I/k at L/K = 1/k. (See Figure 3), The line crosses the naturai-rate-of-growth
line at (L/K)* which gives the long-run labour-capital ‘ratio. Where the actual
labour-capital ratio (L/K)o is lower than the equilibrium ratio, L grows at a
higher rate than K, so that L/K increases; that is to say, the labour capital
ratio in the next period (L/K)l is greater than (L/K) . By the same reason L/K
decreases if (L/K)  is greater than (L/K)¥* that is, we have (L/K);< (L/K),.
Thus we obtain the (L/K)l(L/K)'i curve in Figure 4 and the point at which it
crosses the #5° line gives the long-run equilibrium labour-capital ratio. We can
show that the long-run equilibrium point is stable if the (L/K)!(L/K)‘1 curve
gently slants downwards from left to right. It is obvious that both labour and
capital grow proportionately at the rate ¢ at the long-run equilibrium point.

In the case of the natural rate of growth depending on the real wage rate
the stabijlity argument is more complicated, and the stability condition would
be more restrictive. In the following we assume that the long-run equilibrium
is stable. Since there is one year of production lag for the consumption goods,
g is only available for consumption at the beginning of the next period, which

is shared by L{1 + @) workers. The full-employment wage rate in the next period

13

will be given as w = E/(L(1 +¢)) so that the previous equationé (11) and (12)

can be written as:

(11 awl(l +e) + o(x/KXK/L)

n
b

(12 xwl(l +0) + k(x/K)K/L) = K/L.
Since x/K = g = @ in the state of long-run equilibrium of balanced growth, we

have from (11"} and (12
(19w o= (1 -kg)l/[a+ (2 -ka)g] (1+g)

which is called the long-run consumption-investment frontier because it gives
a relationship between consumption per man (w) and investment per capital
(x/K = g) in the state of long-run equilibrium. It states that w = 0 at g = l/k
and w = 1/A at g = 0. It also states that consumption per man must decrease
when investment per capital increases. This frontier has an intersection with
the natural-rate-of-growth curve ¢ @', as is seen in Figure 5. The rate of growth
of the working .population will be negative if the wage rate is very low; it is
zero at the subsistence level of wages and becomes positive for higher wages.
Where these two curves intersect each other the natural rate of growth of the
work force is equalized with the rate of growth of the capital stock, so that
w* and g* in Figure 5 give the long-run equilibrium wage rate and growth rate,
respectively.

We have so far assumed thét technological coefficients %,i, k,¢ are all
constant. This would, however,l conflict with the fact that industries, in particular
the consumption goods industry, of which agriculture is a main component, will
experience diminishing returns sooner or later as the economy continues to grow.
In these less favourable circumstances more labour will be needed to produce

one unit of the consumption goods, so that i will be increased. In the following
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we examine the case of only A-being increased continuously, all the other coef-

ficients being kept constant.
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It can be shown that an increase in 1 produces a leftwards shift of the
consumption-investment frontier. This is obvious from (L% because, where A
increases, g has to decrease in order for it to fulfil (14) with the same value
of w. Then, new long-run equilibrium real wage rate and balanced growth rate
will be determinated at smaller values, w*¥ and g**, than before. This process
of diminishing wage and growth rates will stop when 1/} reaches the.subsistence
rate w., (See Figure 6).

Samuelson has once criticized Marx in saying that his law of wages (which
asserts the wage rate to fall as the economy grows) is incompatible with his
law of falling rate of profits. It is .easy, however, to falsify this criticism.
We can derive from the price-cost equations (1) and (2) the factor price ifrontier

in the following forms
(15) w o= (1-k)/[a+ -] (1+71)

Comparing with (14) we find that the factor-price frontier is identifical with
the consumption-investment frontier. Therefore, the long-run rate of growth
equals the long-run equilibrium rate of interest. We also find that the factor-price
frontier shifts leftwards as i increases. When 1/i reaches the subsistence wage
rate ws, the economy is in the stationary state, and @ , g, r are all zero. It
is thus seen that in the process of diminishing returns prevailing in the con-
sumption goods industry both real wage and profit rates decline together until
the latter finally becomes zero.

The neoclassical economy works through time in the following way. Figure
2 is reproduced in Figure 7 belo.\y, with addition of the natural rate of growth
curve, g @', newly drawn. Note that points m and m' are fixed, but n' moves
leftwards or rightwards according as L/K decreases or increases. Because Say's
law prevails in the neoclassical economy, the temporary equilibx:ium W is realized
and the capital stock will grow at the rate g° while the labour force at o°.

As go >g°, the iabour-capital ratio L/K will .decline; so n' moves leftwards
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and the point of temporary equilibrium (that is the intersection of the full-
employment line mn' and the full-utilization curve mm') climbs up the curve.
It will finally reach the long-run equilibrium point W* when L/K takes on a
particular value (L/K)* such that the line mn' corresponding to this value
gets through the point. At W, the rate of growth of the capital stock equals
the rate of growth of the labour force, so that a proportional growth of capital
and labour will be obtained. Then diminishing returns will start to appear in
the consumption goods industrys A will increase and point m will be pushed
down. The long-run equilibrium point W* slides down along the natural rate
curve p @'- Finally, m and W¥* reach W simultaneously, and everything stops.
A stationary state will be established. Workers earn the subsistence wages W

and capitalists earns zero profits.

=Y
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Fig. 8

Finally, in the Keynesian economy, the temporary equilibrium is not neces-
sarily realized since Say's law does not hold. It is not guaranteed that the in-
vestment decided independently should be at the level such that the existing
stock of capital is 'fully utilized, The actual position a of the economy would
be off the temporary equilibrium point W, If a is located in the region A, there
would be an excess supply in both markets for labour and capital, If we assume
that the wage rate w decreases or increases according as there is an excess
supply of or demand for labour, we find that w decreases if a is in A or B
and increases if it is in C or D. Investment i may be adjusted such that i
is decreased or increased if there is an excess supply of or demand for capital,
so that i/K decreases if a is in A or D and increases if it is in B or C. Thus
we have a Keynesian phase diagram as Figure & illustrates.

It can be- easily seen that W is a saddle point. There are two (only two)
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streams which bring a to W, but at all other points centrifugal forces work.
Moreover, the temporary equilibrium point W moves unless the natural rate
of growth equals the rate of growth of the capital stock at the actual point
a. Therefore, even if a is on one of the two streams converging upon W at some
point of time, a is not, at the next point of time, on a new stream wh;cr_\ con-
verges on the new temporary equilibrium. It is thus almost ‘impossible that
the actual economy eventually settles at the long-run equilibrium, a partiCL'Jlar
temporary equilibrium which reproduces itself once it is established. This is

Harrod's knife-edge property of the Keynesian economy.
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Ja We have so far neglected Leontief's input-output relationships which we

now Introduce into the three systems: classical, neoclassical and Keynesian.

Let A be the input-coefficient matrix,

o a
A =
o' a'
B be its Leontief inverse
- g B!
B: = (I-A)l =
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: -a " N f 5 N
Net outputs of the consumption and capital goods industries § and x -are defined (207 A i+ 1 x =L
as .= PFs
A (21 8 ¢+ k x =K
§ 3
= (1-A)
% X where

-
-
[}

(22) A. ='2Bp + b

[} [}
Let us first examine the neoclassical Leontief system, which is expressed Ag'+ b
in terms of the following six equations: - -
. . (2) % =B + zb , k ='Zp' + kb
(16) | =a+a'§+ﬁ.w+xpr . ) e .
el e e tions Comparing these with the equations of the original neoclassical system (1Y,
’
w " w + kpr (2, (3, (49, (5), (6), we find that their structures are identical, except that
p = a+ap+¢ ) ) ] .
variables are' net outputs £ X and coefflcients are defined as in (22) and (23).
. Hence we obtain a figure simllar to Figure 2 and we find that the temporar
(18§ = ag+ax + wlag+ 1) the multipller theory, e . 8. : g g b ' porary
equilibrium W is established by virtue of Say's law. It is also obyious that other
(19) g+ ax + r(2E+ ke) Say's law, neoclassical properties, such as the stability of the long-run growth equilibrium
X = a 4 ! g
¢ and the tendency towards the stationary equilibrium, provided that diminishing
(20) a L the full employment, returns prevails in the consumption goods industry, are equally obtained.
+ 11X =
¢ In a similar way, we can show that the Keynesian Leontief system can
= 15+ i = K the full utilization. be written in net terms as

(16" 1= aw+ 'ipr
In ‘term of net outputs these are written as

the price-cost equations,

(16% L= 2we 2 pr : am  p = W I‘<pr

(171 - k Pr (18") § = W(ié +oex) the multiplier theory,

1 p = . W+ . \

(18 EE wl § -0 1 x =i = 2 g+ k %) the saving-investment equation,
5 =W + ¢ X

_— " ( :.‘5 . k . \ (20m ;_E + nx =1 underemployment,
X =r X
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(21v) xg + kx S K undercapacity.

This system is structurally identical with the previous Keynesian system, (1,
(2),-(3Y, (4, (59, (6'). All we have seen concerning the Keynesian systtm may
mutatis mutandis obtain for this Keynesian Leontief system. In particulanj, we
observe Harrod's knife~-edge property.

In the case of the 'classical' Leontief system, however, the equation of

the wage-fund theory,

E=op+ax+ wlAE+ %)

cannot be transformed Into the original 'classical' form (3), or

a &

E: w(,ié + ex)

in net terms. We still have

s & -

E-= af + a x +w(/:1.é £ ),

where o = ag+ ab and a = @ ﬂ' +'ab'.  Therefore, the full-employment line

‘nn' in Figure 1 is no longer horizontal but an oblique line connecting
n= (E/L) -(a/2) on the ordinate with
n' = h (1/«)L/K)

on the abscissa, where

h= (@ -@. /27 )= @/ 1.
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The full-utilization curve is also slightly modifie/d; it takes on the value
m=(E/ )‘.)/(K/ 2 ) -(a/ 7:)', on the ordinate and another value,
m' = [(fa) (§/K) - 1 /[(xfa) - (k[a]] a

on the abscissa. In spite of- these modifications, the full-employment line and
the full-utilization curve divide the plane into four regions, A, B, C, D. Region
A where excess supply prevails in béth labour and capital markets is farthest
from the origin _a‘nd C where excess demand prevails is the two markets is nea-
rest. Likewise in the classical economy, regions A, B, C, D are located counter-
clockwise around the temporary equilibrium point in the classical Leontief eco-
nomy., This economy works in a similar way as the original classical economy.
Therefore, there should be many substantial disagreements-and inconsistencies
between classical and Keynesian i.eontief economists. '

It is finally noted that although most of the Leontlef economists are Keyne-
slang, the classical group is not entirely emptyy in fact, as von Neumann did,
we can easily introduce production lags into Leontief models. Then, the classical
Leontief economists would become more visible in the Leontief camp; they
would start to quarrel with Keynesian Leontiefs. This, however, is a welcome
phenomenon, though some might consider it destructive because it would make
the Leontief analysis; much deeper, as economics, and more appropriate to deve-

loping, agricultural countries.
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Quaderni daliWstihito di Economia dell'Universith i Sicna
Plazza S. Francesco, 17,

53100 Siena,

Rtaly

Comitato Scientifico: Marcelo De Ceceon, Richard Goodwin, Santrg Gronchi,
Glacomo Patrizi, Silvano Vicarelli.

I Quaderai dell'fstituto di Economia dell'Universita di Siena vengono
pubblicatl dal 1981 come servizio atio a favorire la tempestiva divulgezione
dl ricerche scientifiche originali, siano esse in forma provvisoria o delinitiva.
1 Quaderni vengono regolermente Inviaidl a tutti gli istituti e dipartimenti
italiani, a carattere economico, nonché ad en foito indirizzario di docenti
¢ ricercatori universitari. Vengono altresl inviati ad enti e personalitd italianc
£d estere. :

L'accesso ai Quaderni & approvato dal Comitate Scientifico, sentito
il parere di un referae.

A tutt'oggi, sono stati pubblicati i seguenti numeri

n. 1 {febbraio 1979)

MASSIMO DI MATTEO

Alcune considerazioni sui concetti di lavoro produttivo e improduttivo in
Marx.

n. 2 (marzo 1979)

MARIA L.RUIZ

Mercati oligopolistici e scambi internazionali di manufatti, Alcune ipotesi
€ un'applicazione all'halia

n. 3 {maggio 1979)

‘DOMENICO MARIO NUTI

Le contraddizioni delle economie soclaliste: una interpretazione marxista

n. 4 {giugno 1979)

ALESSANDRO VERCELL1

Equllibrio e dinamica del sistema economico-semantica dei linguaggi formalizz-
ati ¢ modello keynesiano . :

n. 5 (settembre 1979)
A. RONCAGLIA - M. TONVERONACHI
Monetaristi e neokeynesiani: due scuole o una?

n. 6 (dicembre 1979)
NERI SALVADORI
Mutamento dei metodi di produzione e produzione congiunta



n. 7 {gennaio 1980)

GIUSEPPE DELLA TORRE

La struttura del sistema finanziarlp italiapo: considerazioni in margine ad
un'indagine sull'evoluzione quantitativa nel dopoguerra (1948-1978)

n. 8 {gennaio 1980)
AGOSTING D’ERCOLE
Ruolo dejia moneta ed impostazione antiquantitativa in Marx: una nota

*

n. 9 (novembre 1980)
GIOLIO CiFARELL]

The natural rate of unemployment with rational expectations hypothesis.
Some probloms of estimation

n. 10 (dicembre 1980)
SILVANO VICARELLI
Note su amrmortamenti, rimpiazzi ¢ tasso di crescita

n. 10 bis (aprile 1981)
LIONELLO F. PUNZO
Does the standard system exist?

n. 11 (marzo 1982)
SANDRO GRONCHI

A meaningful sufficient condition for the uniqueness of the internal rate
of return )

n. 12 (giugno 1982)
FABIO PETRI
Some implications of money creation in a growing economy

n. 13 (settembre 1982)
RUGGERO PALADINI
Da Courpot all’oligopolio: aspetti dei processl. con¢orrenziali

n. 14 {(ottobre 1982)
SANDRO GRONCHI1
A Generalized internal rate of return depending on the cost of capital

n. 15 (novembre 1982)
FABIO PETRI
The Patinkin controversy revisited

n. 16 (dicembre 1982)
MARINELLA TERRASI BALESTRIERI
La dinamica della localizzazione industriale: aspetti teorici e analisi empirica

n. 17 (gennaio 1983)

FABIO PETRI

The connection between Say's law and the theory of the rate of interest
in Ricardo

n. 18 (gennaio 1983)
GIULIO CIFARELL}
Inflation and cutput in Italy: a rational expectations interpretation

n. 19 (gennaio 1983)
MASSIMO DI MATTEO
Monetary conditions in a classical growth cycle

n. 20 (marzo 1983)

MASSIMO DI MATTEO - MARIA L. RUIZ

Effetti dell'interdipendenza tra paesi produttori di petrolio e paesi industrializ-
zati: un'analisi macrodinamica

n. 21 (marzo 1983)
ANTONIO CRISTOFARO _
La base imponiblle dell'lRPEF1 un'analisi empirica (marzo 1983)

n. 22 (gennalo 1984)
FLAVIO CASPRINI
L'efficienza del mercato dei cambi. Analisi teorica e verifica empirica

n. 23 (febbraio 1984)
PIETRO PUCCINELLI
Imprese e mercato nelle economie socialiste: due approcci alternativi

n. 24 (febbraio 1984) -

BRUNO MICONI ,

Potere prezzi e distribuzjone in economie mercantili caratterizzate da diverse
relazioni sociali

n. 25 (aprile 1984)
SANDRO GRONCHI
On investment criteria based on the internal rate of return



n. 26 (maggio 1984)
SANDRO GRONCHI
On Karmel's criterion fof optimal truncation

n. 27 (giugno 1984)
SANDRO GRONCHI
On truncation "theorems"

n. 28 (ottobre 1984)
LIONELLO F. PUNZO
La matematica di Sraifa

n. 29 (dicembre 1984)
ANTONELLA STIRATI
Wcmen's work in ecenomic development process

n. 30 (gennaioc 1985)

GIULIO CIFARELLI

The natural rate of unemployment and rational expectation hypotheses: some
empirical tests.

n. 3! {gennaio 1985)
SIMONETTA BOTARELLI
Alcuni aspetti della concentrazione dei redditi nel Comune di Siena

n.32 (febbraio 1985)
FOSCO GIOVANNONI
Alcune considerazioni metodologiche sulla riforma di un sistema tributario

n. 33 (febbraio 1985)
SIMONETTA BOTARELLI
Ineguaglianza dei redditi personali a livello comunale

n. 34 (marzo 1985)
IAN STEEDMAN
Produced inputs and tax incidence theory

n. 35 (aprile 1985)
RICHARD GOODWIN
Prelude to a reconstruction of economic theory. A critique of Sraifa



