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l. AN OVERVIEW

+
[

Arrow (1981, p.140) quite rightly argues:

"The view that only real magnitudes mstter can be defended
only if it is assumed that the labor market (and all other
markets) always clear -— that is, that all ﬁnemployment is
essentially voluntary. «-+--<+-«- . The view that only real
magnitudes matter, even over the short periods of the business
cycle, can only be defended on this extreme view of smoothly
working labor merkets., If the contrery view is hsald, that actusl
unemployment is to a considerable extent involuntery, then monetary
magnitudes retain some of their traditional importance for the
analysis of and policy toward shori-term economic fluctuations."

The neoclassical world with full price flexibility essentially differs
from the intrinsically heterogeneously working capitalist econcmies, whose
working can not be resolved into the socalled neoclassical synthesis, as is
quite pertinently pointed out by Arrow (1967, p.735). Nor can it be
elucidated by the unhappy peculiar marriage, currently fashionable, of
neoclassics with a specific, though important in itseif, mode of expectation.

Persistent deficiency or excess of demand relative to supply capacity,

that is, disequilibrium, is the inevitable destiny of the capitalist



economies, which can not be substantially cured, though it might be mede
less bitter only temporarily by some allopathic measures.

The destiny is intrinsically dynamic in nature, which could not be
brought to light through the looking glasses of static equilibrium. Keynes!
ingenuity (1936) wes the penetration with incisive insights deep into this
destiny as a disequilibrium situaticn. The expression of his right vision
of the destiny as an underemployment static equilibriwum situation, however,
is an inadequate formulation of it, a comiradictio in adjecto.

Wnat is more important, the destiny persists not only over short-term
fluctuations, but over longer-term economic growth. There is a firmly
roocted modern tradition of dichotomy of treating separately fluctuations
. a5 short-term phencmena caused by the inbalance of supply and demand, and
growth as evolution of supply capacity through the interplay of productivity
and thrift. Kalecki (197}, p.-165, 1668, p.263), another well-known
independent initiator of Keynesiaﬁ dynemics, quite rightly remarks:

"The contemporary theory of growth of capitalist economies

tends to consider this probiem in terms of a moving equilibrium
rather than adopting an approach similar o That applied in the
theery of business cycles. The latfer consists of establishing
two relations: one based on the impact of the effective demand
genersted by dnvestment upon profits and the national income: and
the other showing the determination of invesiment decisions by,
broadly svezking, the level and the rate of change of economic
activity. The first relaticn does not involve now particularly

intricate questions. The seacond, to my mind, remains the central

piéce de résistance of economics. I do not see why this approach
should be abolished in the face of the problem of long-run growth.
In Tfact, the long-run trend is but a slowly changing component of
a chain of short-pericd situations: ii has no independent entity,
and the two basic relations mentioned above should be formulated

in such a way as to yield the trend cum business-cycle phenomenorn.
It is true that the task is incomparably more difficult than in the
case of another abstraction, that of the "pure business cyele' and,

as will be seen below, the results of such an ingquiry are less



‘mechanistic'. This, however, is no excuse for dropping this

approach, which seems to me the only key to the realistic analysis

of the dynamics of a capitalist eccnomy."
Nevertheless almost all the meodern works by eminent authors on either

business cycles or growth are done in this modern tradition. Hicks (1950)
is no exception. His cyclical growth is just a superimposition of a pure
cycle on an aubonomous growth trend. Notwithstanding a pesiblile unilateral
effect from the growth trend to put on the brakes to an upswing of the cycle
as 2 ceiling causing a downiurn of the swing, whereszs the Trend itgelirl is
never affected by the cyele. Even Kalecki, who, after méking the remarks
quoted above, tried to combine cycle and trend by the superimposition.

In 2 more ploneering way Smithies (3957) combined cycle and growth
to a cyclical growth, but the major crucial view is still the superimposition
of the former on the latter on the basic premise of the sguality of invesitment
and savings (absence of disequilibrium), the only peculiar situation being
a special gtate which cccurs for such a2 specific réie of the sutoncmous
investment as to egual ons of the two eigénfalues relevant to the pure cycle
emerging in the absence of the growth trend. 'Gdodwin, gfter his well-known
work on pure business cycles (1951), formuisted growth cycles (1955, 1967T)
in ingenius ways, yet based on the basic view of the autcmatic equeliity of
savings, which are all profits saved, tc investment (absence of disequilibrium).
Growth rate cycles of a concentriec type (f¥rajectories concentric at, concave
toward, and around s steady growih state with a vanishing trace of the Jacoblan
matrix, s¢ not of the familiar limit cycle type smerging from a nonlinear
acceleratior) are generated. t should be emphasized that unlike the other
modern cyclical growth theories this growth trend 1s not autoncmously
predetermined but endogenously determined in the interplay between growih
and cyele without relying on the superimposition. 3But the interplay is
through the variation of profits, that are automatically invested, caused
by a trade-off against thet of the real wage rate in the neighborhood of
full employment (a Phillips curve ﬁhenomenon,_so without substantial
involuntary unemployment, that is, the absence of disequilibrium). Kaldor
(1940, 1957, 1962), too, is allied with this tradition of the dichotomy.
Finally but not the least, Arrow, who rightly see through the nature of



the Keynesian dynamics (see Arrow (1969, ».735)) end is seriously concerned
with fluctuations due to disequilibrium (1981) in philosophy, seems to have
been allied with the dichotomy in his actual works (e.g., 1962, 1968, 1370
and many others).

In the capitalist economies, however, growth and fluctuations are
intimately and/qr ill-fatefully interrelated. Fluctuetions over time
govern the qotual path of productivity growth, which in turn gives rise
to causes of actual fluctuations. Growth and fluctuations are mutualiy
causes and efTects througnout cver rong-terms as well as spbort-terms.

Amidst the tradition of the dichotomy is oniy & true exception Harrod

(1939, 1948, 1973), who, while being criticized from the camp of the tradition
(see Solow (1956 , p.66))for "studying long-run problems with the usual
short-term tools", tried hard to set Keynes in motion, shed light on the
werking of capitalist econcmies., Except hig the modern gréwth theories so

far, whether posizive (dedcriptive) or optimal, can hardly be looked upon

as & true long-term dynamics of capitalist economies, but could be only
certain dynamizations of the Walrasian general equilibrium as a theory of
ideal resource allocation. L'Oiseau Bleu of & true long-term dynesmics of
capitalist economies still lacks, which we should have to iry hard to loock
for.

In this article, I, along the line of view of no growth without cycles

and no cycles without growth, try to consider in an analytiéal model a

growth situation accompenied by never-damping Fluctuations (almost cyelical,
though not necessarily cyclical in the rigorcus meaning of the term) with

the steadily growing labor force either fully employed or involuntarily
under-employed in the various phases of the major and minor fluctuwations,
while allowing no possibility of steady growth so that the fluctuations

can never be cycles around any steady growtﬁ which is nonexistent. These
occur in a very simple nonpeculiar model of capitalist economy whose productive
potential is given by a familiar very well-known and well-behaved necclassical
production function. The only trend paris of the model, exogenously given,

is a steady rate of growth of the labor force involving a constant rate of
steadily advancing Harrod-neutral labor-augmenting technical change and

a constant rate of siteady monetary expansion.



In this model generally money is not superneutral. The rate of
steady monetary expansion crucially affects the destiny of growth and
fluctuations in real magnitudes in spite of the absence of any real
money balances effects (or more generally any wealth effects) on consumption
and savings, which are deliberately ignored here.

Throughout. this model of a capitalist economy the most crucial view
is that demand is effective and matiers only if it is Tinanced and backed
up monetarily (so gurantesd as to be ready for payment by money in the
presence of affluent supply, and expressed in nominal magnitudes), and thét,
when the demand meets supply at each moment of time, the prices of goods
dc not, or to express more appropriastely the intrinsic nature of the state
of affairs, can not clear the commodity and labor markets, whereas
transactions are always carried out on the short side while changes in
the prices ensuing over the moment from the diseguilibrium .

On the other hand, a% each mdment of time the rate of interest is
instantly adjusted to clezr the money ma;ket. Nonetheless, in the state
of universal disequilibrium %etween the actugl and demanded levels of
output the demand for rezl money balances depends not only on the raie_of
inverest negztively on one hand as usual, but also on the demmnded level
of cutput, rather than its actual level, which is also another crucial view.

The model is by no means pretended to be un otseau bleu, but I wish
very much modestly that it would bear us an ugly duckling, if any, so as
to shed some light on the generation of major cycles as well as minor cyeles
occurring in the course of the former, both vitally muitually interrelsted
throughout growth within an analytical frameworX, rather than empiricslly

and/or historically.

2. THE MODEL

A capitalist economy is formulated as a macroeconcmic model, where
an aggregative homogeneous good Y is produced with the cooperation of

capital X (the accumulated stock of the good) and homogeneous labor L



by a given familiar well-behaved preduction function
F(K, L) : (1)

of the standard neoclassical type. The good is consumed as well as
invested to increase the capiial.

The labor force L is steadily growing at a constant rate n, involving
& steadily advancing Harrod-neutrsl labor-augmenting technical change.

n is therefore a natural raite of growth and

gl [l

=n (2)

Let I be the intended real investment, which need not equal the actual
one. Under a positive constant saving ratio s (1>s >0 ) a mitiplier
process is assumed to work out iﬁstantly to the lsvel of demand for rea
cutput I/s. t each moment of time firms supply just the demanded level
of output up to the production capacity represented by (1), but cean not

supply more beyond it. Thence the actual level Y of output is determined as

Y =min [ F(K, L),

o i
| S—)

(3)

at ezch moment of time. If the demand is so daficient that I/s is lower
than F(X, L}, then Y is determined as Y = I/s, Otherwise ¥ = F(X, L).
Firms are presumed always fully to utilize the existing capital X and to
adjust supply by changing the level of employment just in virtue of the
neoclassiczl smocth flexible factor substitubability. Thus, such a lower
amount of labor N than the existing labor force L is employed in a situation
of deficient demand that
I
S=1= F(k, ™) < F(X, L},
with L - N being involuntarily unemployed. When demand is sufficient

enough to ensure full employment, ¥ = F(K, L} either with all markets

cleared, so that Y = I/s and N = L, or with the accompanying excess demand



é-- (K, L) >0 .

On the other hand the idealized (for simplicity) instant adjusiment
of firms' supply to demand mekes overproduction impossible. Thus behind
the determinastior of the actual level of output (3) these phenomens are
oceurring under the circumstances.

At each moment of time the actual level of invesiment k is determined

ag 100s percent of the actual output ¥
K=sY¥ . (%)

(4) implies, in the light of {3), that K = I as a realization of the

{1

intended invesitment when demand is deficient, whersas K = sFP(K, L) otherwiss.
The intended level I' of real.investment is given as an investment

funetion

=¢(k, R-r) , (5)

e

= K
k= (6)

is the ratio of the existing capital stock to the (not always fully
employed) lsbor forece, as it were, a soctal capital-labor ratio, and
R and r are the rate of profit and the real interest rate, respectively.

k affects the intended investment negatively (the partial derivative
®; with respect to k being negative) over longer-terms, while R - r affects
it positively (the partial derivetive &, with respect to R - r being
positive) over shorter-terms.

R can be looked upon as an increasing function of the output-capital

ratio



A very specific instance of the functional form of ¥ is provided, when R
is the marginal productivity of capital at the moment. In fact, the actual

level of cutput
F(K, N)

for the actual level of employment N at the moment, which is less than

or equal to L under circumstances, determines

Y _ £(x/m)
K~ K/ ? . (8)
wnere
Ky K

A rising ¥/X in (8) implies & falling K/N, thereby a rising marginel

) i
productivity of capital £'(K/N}. Naturally, ¥ need not be this specific
+

instance, but can be any more general positive correlation between Y/X and

proiit. Thus the economy neesd not be competitive, with the

B

the rate ©

Hy

possibility to let the rezl wage rate deviaie from the marginal productiviiy
of labor.

Let p be the price level, then

monetary value of capital siock (10)

i)
2
]

monetary value of intended investment. (11)

d
]
I

The intended investment in its monetary walue is presumed always to be

so thoroughly realized that
pI = {pK ) =pK + DK ,

where K is the actual real investment (L), thence determining the rate of

inflation as



o] [rdl

sL (12)

1

ity
I

s
[

R
]

Note that the rate of inflation is always nonnegative; it is positive
under excess demand, while it is zero in the situation of deficient demand
relative to the momentary supply potential ( +that is, in the cese of the

-’

intended real investment realized at the level equal fo the actuzl one K )

by the basic presumption.

tual one, we assunme
that the demand for real money balances depends not only cn the resl interest
rate r negatively as usuel, but also on the demanded level Tor output,

rather than the actual ocutput, so an eguilibrium in the money market is

M i :
Mo N 5

5 m(r) < ‘ , (23)

On the left-hand side of (13) M is the level of rominel money siock supplied,
and on its right-hand side m{r) is 2 Marshaliian ¥, positive-valued, butb

Giminishing with the rise of r. The nominal monevy stock supply is assumed
; : oply

. to be steadily expanding at = constant rzte 8 prescribed by the central bank,

(1k)

=g
I
Rus)

In sharp contrast with the commedity end labor markets, which do not always
clear (even in spite of the absence of excess supply of output in the
situation of deficient demand relative to the sociszl supply potential
by the presumption}, the money market ingtantly clesrs ai eazch moment of
time by virtue of the adjusiment of the interest rate r so as ‘o let
{13) hold.

From all the basic relations above we Fformulate a dynemic evolution
process of the capitalist economy, that is, a system of three differential
equations in the three variables, the social capital-labor ratio k, the

rate of the intended investment to the existing capital I/K (that is,



the intended rate of capital accumulation) and the real interest rate. r.

First, from (1), (2), (3), (4), (6) and {9} follows

Bl Ly (15)
g [, gl-n» .
Second, from (4), (3) and (7) follows
( I )
K —ek, ¥(E) -1 ) - ﬁE (18)
I K )
(E)

Third, by differentiating the logarithm of {13) with respect %o time and
denoting the elasticity of the Marshellian m(r} by o(r), ir the light of

(5), (7), (12) and (1L) we have

> _ 1 L _ 8% v L - - @ (27)

;_—o(r)[K_K+®(k"(K)’r) I !
where

Y _ . £k I K _st (18)

g-mn D55, Fl1 . =%

5

Thus all the three equations (15), (16), (17) with (18) form the fundementa
system of three differentizl equastions in the thres variables k, I/X and r
(naturally, economically as well ag methematically meaningful only for the
positive values of the variables), which generates the evolution over tine

of the capitalist economy to be considered here.

3. THE EVOLUTION OF THE ECONOMY

The destiny of the economy crucially hinges on a certain basic relation

. between the capitalists' propensity to invest on the demand side and the

production potential on the supply side.



Let k* be the Tamiliar Solovian full employment steady growth state

capital-labor ratio, which is determined so as to fulfill

(Solow (1956), p.69).

An abnormal situetion in the cepitalist economy, sco abnormal that it
is incidentally and therefore very much luckily vossible, is the cace of
the capitelists' invesiment mind being so full of vigor as for the

iovestment function to satisiy
(™, ¥(2)) > n (20)

relzative to the natural rats of growth n. In this case for a positive
*

interest rate r

(21)

5
-
¥*
»
23
n |13
—
I
H
*
t
=]

so that
k=% ,Z=86,r=rx (22)

determine & long-run full employment steady growoh state, with the raie

51
K

=98 -n , {23}

id |1
IS

at which money is superneutral, in that © does not affect any real

magnitudes, while the excess of § over n is completely sbsorbed to the rate

of inflation.
Moreover, the state is locally stable, as will readily verified by
the inspection of the Jacobian matrix there. This is such a situation

as to make monetarists as well as Solow happy.



*

When 6 is higher than n, the equation (15)-(17) takes in the neighbor-

hood of the state the form (not the linear approximation)

¥ = s£(x) - nk

(F) = (2o, vy BELy _ o) _ szl
Fe ool S et v B sy e

whose Jacobian matrix at the state ¥ = k

se'(x*) - n 0 0
Y, 0 - 80 (6, ¢(T) - )
¥ - .
o T r W n _ X
9 - G (=) O’(I‘*}\?Z(k > ¥( S ) r*)

in which the wvalues of the elsmenis y and 6 are irrelevant to the reascning
below.

The metrix of order 3 is decomposable, and has one real negative
eigenvalue A; = sf'(k ) - n, and two eigenvalﬁes Az and Az with negstive

real parts, either real or complex conjugesie, obtained as thoss o he meirix

-8
ct

of order 2

0 —6e, (%, ¥(2) - o)
X ¥
- 0’(]3::“*) g_(ix_)cbz(k*: 'i’( ‘Sr“l“ ) - I'*)

that has a positive determinant



" opr¥ ®
- g—(?;q@z(k , ¥(

0 =

and a negative trace

"‘Wz(i , ‘P(g) - %)

Note the very important fact that the Solovian steady growth state is
imposgible if 6 is lower than n. For in such a situation I/K must be egual

to g, which contradicts the first equation a2t the Solovian growth state

) =7 (x*) 1
min | =x Z] -

n

4

Ll |

min{a,8]l-n =8-n<0 .

L3
)

Sc, 2 steady monstary expansion i 2 slowesr raite than n a2llows no Solovian
steady growoh of rezl magnitudes teo exist, and furthermore must set the
economy in motion towaerd a lower social capitaei-labor ratio which will

eventually meks unemployment inevitable.

eficient demand, a2 more universal chroniec situaticn of the

[a)}

a2 situetion of
capitalist economy.
To begin with, let us rearrange the fundamenial system (15}-(1T) in the

form

k = min [ s7(k), k %-] - nk (k)
(£) = ()Mo, v(g) -r) -] (25)
i-,—,_cl('r)[-I%_%{!+¢(k,‘i’(i¥{-)-r)'—5] ) (26)

where still



o (k) L _ﬁ = S5Y
K—m——-[ L " SK] ) K—K . (18)

Y/K can be continuous even at k =zero because £(k)/k tends to plus infinity
as k approaches zero. A mathematically fastidious or finical reader mey

set himsell at ease by assuming the coniinuity of the nonvanishing negziive

o

lasticity olr), €.8., most simply its negative constancy, in the whole rezal
haif-line extending from zero to infinity, as he likes. This rearrangement
of the fundamental system is its immersion in a more general system (24)-(26)
in order io locate economicelly meazningful trajectories generated by the
fundamental system within the positive orthant in the (k, I/K, r)-space.

A special case of the system (24)-(26) is given for r set equal %o

zero over time,

=
y*

= min [sf{k), &

=
J

-

)= (%) [el, ¥

=HET
W

H.
il
o

, (a2lways r = 0),

which implies that the nonnsgaiive coordineste plane orthant formed by a2il
nonnegative points (k, I/K, 0) is compistely filled cuit by the trajsctories
I1ying there of the system {(2Lh)-(26). By the same token, ihis fact zlso
applies to the other two nonnegative coordinate plane orthants obtained by
setting ¥ and I/K egual to zero, respectively. Therefcre, a trajectory of
the system (24)-(26) passing through a point (k, I/K, r) with the coordinates
positive never meets any of the three nonnegative coordinate plane orthants,
so that it remains %o lie for ever within the positive orthant in the space.
For this reason, the fundamental system (15)-(17) with (18) generates the
evolution of the economy within the positive orthant,

Now let &, a rate of steady monetary expansion, be higher than the natural

rate of growth n. Then we have



PROPOSITION 1. The plane region k = k*:bounded by

=
ﬁq
i
m
e I
1l
=]

is completely filled out by trajectories lying there of the system (15)-(17).

For, in the region the system (15)-(17) becomes

E»: 0 (always k = e )
(=)
e s, W2y ) -
() °
R LS SERLCAE SEER R

whose scluticn trajectories fill out the region, so that zny other

trajectories of the fundamentel system neither meet nor cross the region.

2 1.

PROPOSITION 2. The phase dizgram in the whole region k = k#:looks like

Figure 1, where the directions of the movements of I/K and r are shown
by arrows as usual, while That of k is shown by an encireled plus sign,

minus sign or zero, meaning k > 0, k¥ < 0 cr ¥ = 0, respectively.

Figure 1 here

In Figure 1 the first equation becomes

b | e

- =
=x - B <0

for I/K < n, so a minus sign is encircled.



PROPOSITION 3. Always k < O in the spece bounded by k > k¥ .

This is obvious, because sf(k)/k < n for k > k*, so that

el ]
|41
wm
Fh
-
S
A

s7{k)
x o0

These three propositions altogether imply any trajectory generated

. Dammen el e

T e - =1 - ] - e ol
...T)' 2 nnEmente -2 a3 Laval Gl oL

[P S ( Sy {17
verD L WLLELBLVEL S5 e e e

1]
[

14
-8

eventually enters, and never leaves, the space region @ bounded by

k< k*'in the positive orthant.

PROZOSITION L. - There is no steady growth state, even whether the labor

force is under-smployed or fully empioyed.

*
"

”

For, if otherwise, (I/K) = O at such 2 state would imply

e

so that I/K = 6. Morsover s7(X)/kx > n always in @, and

] -n

§
=i

>min{n, 8] -n=n-n=090

With all these facts in mind, within the region I certain phase
dizgrems are drawn in the same manner for z fixed lavel of k such as

k* >k > 0. Figurss 22 and 2t are the cases where

B > Efégl >n {(27)

and Figure 3 is the case where

st (k)

>0 ( > n naturally). (28)



Regerding the investment function we presume a very plausible *

‘ s —ias 2
short-term stability condition —

Y b4

oa(k, ¥( ) - )¥'{ %) <s, (29)
K K

which will pisy an important role below, in spite of its irrelevancy

in the abnormal Solovian stezady growih state situasion. It is a counter-

part of the lower propensity to invest with respect to income than the

ropensity Lo save in the 45 degree line argument.
iS S &

Figure 2z here

Figure 2b here

Figure 3 here

Necte the importent fact that in any of the Tigures, I/K must be 8,
when both loci (I;K) =0 and r = 0 intersect. If we would keep k constant
at a level hefween l:;K and zero, the peint P = (6, ro), the intersection
of both loei, if any, is a critical point of & system of itwo differeniial

equations

)
)

=o(k, ¥(£) -r) -2

B e



£ 1 I Y
r_'c:(r)[K_K @(k,.(K)'—I‘)—G,
wnere siill
Y . k) I
g-min L5 ¢ |

but k kapt at 2 constant level, in the two variables I/X and r, which is
neturally a system different from the fundementzal one.
If we lcok upon P as such az point, it is a2 locally siazble point. In

fact, the corresponding Jacobian msirices at the point are

0 Co— Bd,

r? 0
- — —_—0
ofr”). o{r") 72

and

g(o¥"/s - 1) - 89y

r? o
o — R -—-—-———(‘b
FIED R e

in Figure 2b and Figure 3 {on the understanding of the consiancy of k),

tive and the traces are

12

respeciively, for which the delerminants are pos
negative, as is readily seen. (The stability criterion by the Jacobian
matrix can not apply to the singular case & = sf(k)/k. Nonetheless, the
critical point seems to be very likely to be locally stable. even in thié
case.) As a matter of fact. P need not be globally stable.

From all the results above we know that there are cyclical fiuctuations
of k, the ratio of the alweys fully utilized capital to the not alwgys fully

employed labor force of rather longer-terms and also cyclical fluctuations



19

.ef I/X, the desired level of investment-— capitzl ratio, &nd r, the real.
interest rate of rather shorter-terms, boih fluctuations bteing mutually and
inseparably invelved and entangled in their generation. During fluctuations
capital is always fully utiliized, but the labor force is under-smploysd when
I/K is lower than sT¥(k)/k eard fully employed otherwise. In particular, in thes
situation of full employment of laber with I/K higher than sf(k)/kx (that is,
‘accompanied by the excess demand I/s - F{K, L)) inflation is proceeding at the

/p = I/K - sf(k)/k, which is varying over time. TIf is zlso

o
d—
[11]
LY

of the prcductivity potential with the falling rate of profit R =

tl
v
I
e
e

W

resulting from the falling average productivity of capital Y/K
which is operative in determining Y/X in place of a higher I/sK, a factor
bringing about z downiurn movement.

The fluctuations sre never damping. In case the Tluctuzbions of
shorter-terms in I/K and « happen to be demping in the course of change in

s, I/K must spproach §, which is higher than n while

=
ck
o
ch
162
<
[Q]
1
[
O
]
[§4]
H
|-t
1]
e
[1}]
[

st(kx)/x is very higher than n, k must be steadily rising with k positive,
til a situestion such as Figure 22 (without = point P) 1s reached wig ‘such

states as Figure 2 (with a voint P), so that they get amplified again, and

kX starts falling. Tnus the.czpitalist economy. must contimme To sufier

wn retour btermel within the region R.

n the above considerations 6, the constant rate of steady monetary

e

gxpansion, which is set at & higher level than n, cleariy affects the
Tluctuations of the real magnitudes, except for the abnormesl situation

. .. . £ n . .
(lucky to the capitalist economy where §(X ?(-; )) is higher thean n.

L. WHAT HAPPENS WHEN 6§ IS NOT HIGHER THAN n

Consider the possibility of a steady growth state when 0 equals n.
It



then . -

* ®

for a positive r* , so that k = ¥©

s L/ K=n, r=r ive a steady growih
state without inflation. But it is unstable,-because once I/K happens to
deviate below ﬁ, then k/k = I/K - n beccmes negative and the economy gets
into the region § where k is lower than k* » and can never come back to
this state.

Next surpose

1T A

o(F, ¥( L))

If pairs (&%, »?) such as fulfill

+
r

'q’(kc: ‘?( -2- ) - rU)

-

]
]

exist, then all such pairs form a curve in the (%, r)-plane, and 2 voint

+ determines a siteady growth state at which

o)
=1
l_.l-

where naturally x? is lower then kjc, end without irflation, but with
unemployment of labor. Thus there are multiple (infinitely meny) steady
growsh states of such a kind. Each of them is, however, unstable Tfor the
following reasons.,

In fact, in the neighborhcod of such z state the system becomes

E_I
x kK~ °F
( i‘) :
K- = I L
(l)—é(k,‘P(sK)-—r)—K
K
é%iog m(r}) =n - ok, ¥( ?%- -r )
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Then, summing up all the three equations above, and integrating, we hzve
I + + .
k E-m(r) = constant. (30)

In the neighborhcod of such a stezdy growth stats the ftrajectory lies
within the surface above in the (k, I/X, r)-space for a specific value
of the constant on the right-hand side of (30). Thence, if the economy

is slightly perturbed to 2 point on the surface for a different value

=]

of the constant, it remains to lie on the new surface, so that it can not

g=t back to the original steady growsh state.

Let us examine whait z stezdy monetary expansion at a slower rate &

than n will cause., The Tundarmental eguations take the form

é _ =Y
Kk - K %
I
(%)
_KE° = 1*-1 . _ﬂ
K

which =zdd up to

=
=

d
Y log{k

nA
<D
|
o]
A
o
-

implying that k(I/X)m(r) is steadily diminishing toward zero.

Naturally there is no steady growth siate for the szme reascn mentioned
before on the basis of the fact that I/K must be 8 in such a state. Moreover
wild fluctuations are caused. They are undamping, as will be shown below.

By adding the second and third equations in the above system, we have

L roglEmlx)) =6 -5 . (31)
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If the fluctuations in I/X and r tended to get damped, I/K woulid approach
8 by (31), which is less than n, so that k, with & negetive, would be
diminishing toward zero. This would be raising perpetually both loci

(i/K) = 0 end

e

= 0, carrying together the point P, if any, on the

vertical line

/K = 8 toward a new point § as in Figure 4, thersby sending
n where r is pesitive and thereby amplifying fluctuations.

r to & new regio

Figure U4 here

The general summerizing outlook on the results above is that capitalist
eccnomies are cerable of cerrying through evolution cover time, but it emerzes
inevitably as a cyclical growith, which is not a2 series of pure cycles
superimposed on an autonomous growth trend and/or = growth trend, though
endogenously determined, nonetheless without cycles, but ensuss from the
instability inherent in the workings of the capitalist economiss as an
entangled complax of groweh and fluctustions., acting mutualily a5 causes

and effects.

As the social capital-labor ratio X is rising, The pair.orl the rals
of the intended accumulation I/K and the real interest rate r continues to
fluctuate around the point P ( in Figures 2a, 2b, 3 and L), which is
shifting to keep pace with the change of k through their interplay. If
k could be kept unchanged, the point P would stop moving and continue
to stand still, and its stability would make the fluciuations around it
damped, so that if there were no growth, there would be no_flﬁctua%ions.
Actually, ¥ is changing over time so as to shift the point P, making the.

fluetuations undamped, until such a situation without a point P (Figure 2a)



is reached wheres the eventually inevitable downward movement of I/K brings
about that of k before and without k reaching the Solovian capital-~lzbor
ratio kﬁﬂ the barrier level of k inherent in the system. Thus the
fluctuations that must accompany growth eventually hinder growth and must
bring about the lowering of the growtih rate,'thereby triggering a downswing
of k.

It is wvery likely that the slower and of the longer duraticn is a
monctonous change of k, say its rise, the milder are the accompanying

-3 [T SR SO . S PR B, Tor +ha

fu Taw Fha mewg wawd A ped A0 Eloa
LW TR GATHE il o ik Geasn o w g waal LEs = { i

CXElL, T.Lg ICre Trapll 2Ll CI uae
shorter durstion is the changes of X, the wilder are the accompanying
filuctuations in I/K gnd r. It is hardly determinesble thecoretically, however,
how long the period of the duration of one round of the cycle in k is, bui

it is 2 matter of empirical verificetior to szy something shout the period.

=3

2]
[{]

As & matier of faeit, it is not clear here either whether a2 complete

limit cycle trajectory eXxists within the region 2, on which the triple:

oy

(k, I/X, r) moves round. 3But this lack of exact information of the existence
“ of a complete periodic trajectory sesms-io-be rather irrelevant, compared with
the mein cognition here that the growth of a ‘capitalist economy must undergoe

un retour étermel even in the complete ignorznce of more instability dus o

such destabilizing factors as uncertainiy regerding diseguilibrium in

1=

future {see Arrow (1981, especially pp.1k2-50)) and/or the Schumpeterian

creztive destruction.
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FOOTNCTES

1 For permissions to quote I am grateful to the relsvant authors,

Basic Bocks, Inc. and Cembridge University Press.

2 In Figures 2b, 3 and L4 the upward sloping locus ¥ = 0 has a unique kink,
et which Y/X is switched from I/sK to £{k)/k. In addition to the mein
important roles played by the short-term stability condition (2g) it also
ensures that at this kink the slope of the locus is swiitched from the
positive d(I/K)/dr = s/¥' to the smaller positive slope A(I/X)/dr = &;.

3 More exactly expressing,"if there were no unsieady growth."
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