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THE MODEL OF ECONOMIC GROWTH:
NEOSCHUMPETERIAN ECONOMY

The paper discussed problem of modeling of economic growth and interpretation models with
target by determinacy of economic policy, which stimulate of economic growth. Author presents the
model of interaction economic agent: innovators and conservatives in developing schumpeterian model.
Using of this method evolutionary viewing of economic growth let us takes for institutional factors devel-
opment economic system and do new economic policy more efficiency.
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1. «Innovators-Conservatives» system model and the development of the
Schumpeterian viewpoint.

In the description of different groups of agents, in particular, of “innova-
tors”, “conservatives”, “unemployed”, the problem of monetary rang within the
limits of which an every model of economic behaviour is realized, becomes, as we
see it, limited from the point of view of the working out and realization of the ar-
rangments in economic policy.

Among three groups of agents which were named above there is such an in-
teraction which creates economic dynamics and is not discribed by the classical
Schumpeterian model. Schumpeter’s idea about ‘“constructive distraction” has a
line orientation and comes to the thing that “innovators”, when they appear, take
the resources from “conservatives” and make bankrupt the latter. In informative
and highly technological economics this effect can not work and “innovators” will
appear at the expense of the broadening of some resourses possibilities (because
the resourse becomes virtual)without causing any appreciable damage to “conser-
vatives”. An important circumstance is that the endogenous fluctuation in the
model “innovator-conservative” itself is of great importance for economic devel-
opment and the hypothesis that this fluctuation depends on the value of the mone-
tary rang in the activity of “innovator” and “conservative”is offered. Hence, in the
economic dynamics it becomes important to have a strategy when such a model as
“innovator” is switched to “concervative” or “inactive agent” model.

Below we give an evolutionary model of “innovator-conservative-
unemployed” within the bounds of the combination of the limits in the monetary
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rang of different agents. The point where, according to the model, “innovator”
transforms into “conservative” and back has an institutional meaning. The parame-
ters of the monetary rang can be dynamically changable values or they cannot
change within the limits of some definite time interval (figure 1).

Monetary Rang Monetary Rang of “Innovator”
of “Conservative”
anew

min m(t) max “innovator”
min m(?) max /
mo m transformation I ¢ |
«— — into “cons tive”
mto ‘conservative
Impossibility to keep transformation m nny
“old” market niches into”innovator” appearence transformation
(bankruptcy) of “innovator” into “conservative”,
at the market a steady market

Figure 1. Monetary rang of the system “innovator-conservative”

In the preceding work, which we have just refered to, this model was formu-
lated and scientifically grounded. The next mathematical conception has been ob-
tained, where:

Y(¢) — gross domestic product,

X(#) — index of configuration,

N(f) — number of “innovators”,

K(#) — number of “conservatives”,

U(t) — number of “the unemployed”,

S(#) — able-bodied agents,

m(t) — the function of money to monetary rang,

n, k, u — correspondingly, the dole of”’innovators”, “conservatives”, "the un-
employed” in general quantity of “able-bodied” agents.

Now we must broaden the action of the model at the expense of special val-
ues and formal connection among them in order to give a complete notion about
the evolution of an economic system by means of interaction of agents models-
“innovators” and “conservatives”. The model can be included in standard mi-
croeconomical schemes(models), if it will only be possible to show the connection
of “innovators”, “conservatives” with “the unemployed” category, which appears
in the basic models of a labour market and of microeconomical system as a whole.
It’s not difficult to find out this connection if we’ll imagine, that “innovators” and
“conservatives” are the agents, which fulfil some activities and “the unemployed”,
at least from a position of the oficial statistics of labour, doesn’t fulfil such an ac-
tivity acordingly to his status.

Under the condition of economic changes and of high world economic dy-
namics it’s rather narrow task to consider the object of economic development as
the minimization of the function of social losses and the maximization of the func-
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tion of well-being. The reason is that the quality of the development fixes already
not the maximum of any showing per head and not minimum of expenses, but how
the increase of the profit and of expenses are distributed, how well the agents are
adapted and how they take in the changes, structural crisises, which appear, not ef-
fective management, the changes of institutional connections. In order to get the
aims of economic policy it is necessary to have, at least, not less number of the cor-
responding instruments (Tinbergen’s principle)' and the content of economic pol-
icy must answer the purpose which it is adapted to (Mandell’s principle of effective
market classification)’. However, the discussion within the limits of the terms “bet-
ter-worse”’demands to estimate the economic policy additionaly, it’s qualitative cri-
terion, because, for example, monetary and fiscal policy as any instruments are not
suitable for the solution of structural tasks and institutional problems and can only
fulfil an auxiliary role, while getting these objects. During the stage when we
choose instruments and realize arrangements, it’s rather problematically to say that
exactly this instrument will allow to achieve the aim because it will only be able to
do after the aim had been achieved. Besides, many aims are connected among
themselves and it’s difficult to share the corresponding instruments, having a wide
spectrum of influence, simultaneously aims which can be conflicted. So we con-
sider that the non-admission of appearing of disfunctional in the subject of man-
agement and in the objects of a system of influence, which is described by the next
parameters:of the aim of development, of the sphere of using of economic policy”
of the functional varieties in a system of influence, of the expenses in functioning,
and of the realization of the arrangement, of the period of time till the changing of
the priority of influence, of the adaption and of the stability in the system to he
changes is a necessary and sufficiet criterion of realization of the state economic
policy. By means of these parameters it’s possible to give the level of the coordina-
tion in the aspect of realization of defenite strategy in the economic policy and of
the change in the priority of development.

2. Basic model of Schumpeterian economic growth.

Let’s give a wider interpretation of a model, given above. Let’s introduce the
next values, characterizing the function of the system (institute).

R(?) — the reserve of an institutional system (institute) in a ready form (moni-
tary form) changing in the limits of some monetary rang of the system;

I(¢) — expenses of functioning of institution (system), including transactional
ones;

6 = R(#)/I(¢) — index of liquidity (the reserve of profitability of the system);

B — velocity of adaptation of institution (of system).

! Tinbergen J. On the Theory of Economic Policy. Amsterdam, 1952.
2 Mandell R. The Monetary Dynamics of International Adjustment Under Fixed and Flexible
Exchange Rates // Quartely Journal of Economics. 1960. Vol. LXXIV. P. 249-250.
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So we can write down the next model of evolution in the parameters of an
institutional system, which is offered by such differential equations:

dR/dt = ma(t) — I(D), (1)
dlldt = B(RIc - I). 2)

The object of realization of such a model can be the next:

1. To describe the dynamic of institution by means of the expenses of their
functioning

2. To describe the real departure of the liquidity from some standard.

3. To provide the connection of reserve and the velocity of adaptation of the
system (of institution).

4. To give the process of adaptation either monotonous or cyclical.

Having made the necessary substitutions of (1) in (2), we get the equation of
reserve changing of the system (institution):

2
d’R +Bf1—1:+ BR _dm® +PBm, (1).

dar’ c dt
While selecting the function m;, and taking ¢ = const, we can get the solution.
If the upper limit of the monetary rang isn’t change, m, = const, then dmy/dt = 0, the

equation becomes:

2
d §+Bd_R+E
dt dt o

R =Bm,(1).

If we give conditions of a very slow adaptation, when the adjustment in the
institutional system is performed monotonously without any fluctuation, the coeffi-
cient B = 0 and so the oscilatory dynamics appears, as it results from the theory of
a differential equation, when B > 4/c. In other words, when R is deflected from its
acceptable meanings, which corresponds to a necessary or the most advisible struc-
ture of agents (index of configuration), the return of R to the former meanings,
even if we mean clear mathematical logic, will last during the time which is egual
to o.

As the adaptation velocity in the system is scarcely equal to zero and the in-
stitutional factors, creating the inertia of a system, the return of R to the acceptable
meanings will require special actions of the government and will not certainly so
quick as it can be if we have slow adaptation.

Below we give the extensive variant of the model of institutional system

9 9

with “innovators”, ”conservatives” and “the unemployed”.
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The function of growth of economic system,

h{(t) — the function of restructure, it is in proportion to the value of the labour
input. per unit of output and to the volume output i = [;y;;

L — common employment;

L,;= Z,;L; — workers of mental labour;

L,;= Z5,L;, — manual workers exclusively;

21+ 220 = 1;

yi) =Tt L,. K ib — production function of the system;

T(t) — technological function of the system;

K — physical capital of the system (basic fonds);

dKi/dt — describes the process of accumulation of capital in the institutional
system;

c1;, €2;— the norms of distribution of aggregate income among the workers of
mental and manual labour;

o;— amortization standard which is fixed in a short space of time;

dT;/dt — change in technology;

ey{(t) — describes the effects of training in the institutional system;

H = c\yx L, Ti " [(by; + c1;y;) — function, reflected the contribution of workers

in the accumulation of technological knowledges;

Wi — quantity which characterises the rate of depreciation of knowledges and
of earlier technology;

by, d and w (d + w = 1) — not negative parameters.
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Parameters and elementary conditions for models:

L=04L a=0,3 x=0,325

L,=0,6L b=0,7 u=0,1

o, =1 b =1 y=6

B=0,8 [=0,01 T.=0,5

a,=-0,4 u=0,2 K=1

ky=1,2 d=0,4 t=0

e=0,01 w=0,6 L =65,5 mln. of men
6=0,8 0,=0,25 U =6,1 mln. of men

As in our model my = 1, m; = 2,3 and m, = 4,5, the function f(x;, u;, k;), after
the solution of the corresponding equotions, will be:

Jx) = {sh(2x - 6,8) — (x — 1,9)ch(2x - 6,8)}0,13 + 0,9.
The results of evolutional model in the given system are submitted to the

diagrams.

It’s interesting to note that by the lowering of the upper limit of monetary
rang is the reserve size of the institutional system with different meanings of liquid
is changed in the same way, in other words it is come down too, and in case of
broading of the upper limit it is increased (figures 2-5).

MZ A R
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Figure 2. The law of changing of the upper ~ Figure 3. The dynamic model of the reserve
limit in a monetary rang (R) of an institutional system (f = 1, 4)

As we can see, our method of approach may be added to the microeconomi-
cal models and may be used for the explonation of economic development of
economies, where the unemployment and the lag in technology are of great impor-
tance. Besides, it may be used when we analyse the problems of innovative-
technological development of poor countries (Africa, Latin America and etc.), but
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Figure 4. The law of change in the upper Figure 5. The dynamic model of the
limit of monetary rang reserve (R) in institutional system (f = 1, 4)

this can be rather difficult to do in the modern stage of development of evolutional
economic theory, because it takes a great interest in modelling and so can’t take
into account, in a necessary volume, the institutional pecularities in different coun-
tries and the problems of lag, given by specifical institutes.

Below we give the result of the model by the constant quantity in the upper
limit of a monetary rang, when the index of the configuration is positive, in other
words, “innovators” predominate over and the reserve size sistematically grows.
Below two cases are shown: reserve size in its initial point, exceed the limit of
transformation of “innovator” into “conservative” and “conservative” into “innova-
tor” m; = 2,3, and the reserve range in the initial moment is less than this limit
meaning.

The analysis of the results of computer imitation, shown on picture 6 (time
curve is directed from the left to the right), the solution of the system of differen-
cial equations allows to draw some important conclusions.

Firstly, the improvement of index in the configuration of the system, the
other words, the increase in manpower of “innovators” over “conservatives” is pos-
sible by the lowering of Gross Domestic (figure 6).

Secondly, the subsequent growth of the institutional system occurs with the
worsening of the index of configuration at the expense of growth of the number of
“conservatives”. The growth of number of the “conservatieves” goes till the index
of configuration becomes negative. In this case “conservatives” prevail and the
economic growth occurs at the expense of their activity exclusevly.

Thirdly, in connection with the fact that the number of “innovators” grows,
simultaneously with the growth of “innovators”, we can see the lowering of the
level of unemployment.

However, how can we explain such an outcome on condition of the lowering
of Gross Domestic?
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Figure 6. The result of imitation of the model m, = 4,5 (const)
R = 3,5 grows to M, and more than y (Gross Domestic) = 645 mlrd. rub.
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Nothing remains, but to suppose that the situation which has been got after
the realization of this model, corresponds to fact that by the primery prevalence of
“innovators” their following increase demands of additional resourses, which are
provided by the growth of the reserve of system R, it is achieved with the growth of
conservatives, by means of the cutting down of the unemployed and is expressed
by the lowering of the rate of growth or zero growth.

At the same time, the renewal of the economic growth is conditioned by the
liquidation of the redundant by number of “innovators” and is expressed by the
growth of number of agents the conservative model of behaviour and of the unem-
ployed. So, the growth is in progress by releasing of material resourses and is di-
rected to the conservation of the gained positions, in other words, it confirms by the
conservative model of the economic behaviour. The change of the tendency in dy-
namics of the index of configuration is observed, when the quantity R of monetary
providing (reserve of the system) growth to the upper limit of monetary rang M,
and exceeds it.

On figure 7 the result, when the value of monetary guaranteeing of institu-
tional system is below of point m1 and grows, is presented. However, till the point
of braking the number of “conservatives” will be increased at the expense of the
reducing the number of “innovators”, but the unemployment will be appreciably
fallen’ as the increase of number of “conservatives” will exceed the reducing of
“innovators” which constantely becomes slower because growing R.

Undoubtedly, the given explanation needs in empirical verification and
forms only model interpretation. However, when the model is clear and when the
tests are recurring we get the instrument by means of which the evolution of an in-
stitutional system in the presence of three pointed groups of agents gets an original
filling and it cannot but reflects on the existed effects, connected with the variants
of fiscal and credit monetary policy.

A valued conclusion, after the model has benn tasted, is to the effect that
M. Fridmen’s monetary rule can’t be applied without taking into account the struc-
ture of agents, following the showing models of behaviour- innovatory or conser-
vatory. Monetary growth (in our case it is quantity R) can be accompanied by the
increasing of an index of configuration at the expense of growing of the number of
“conservatives”. For all this the unemployment will come down both in one and in
the other case by some lowering of gross domestic, and then it will grow together
with increasing of the tempo of economic growth. In one case the growth occurs at
the expense of “innovators”, but in the other case it occurs at the expense of the
conservative model of behaviour, though in both these variants “innovators™ pre-
vail. If in the start point we take the index of configuration as negative (and it cor-
responds to the prevelence of “conservatives”), then the situation can be character-
ized by rather slump of Gross domestic and everything will be determined by other
parameters and started conditions.
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Figure 7. The result of imitation of the model with m, = 4,5(const) R = 1,5 grows

tOMlz

2,3 and more, corresponds for y (Gross Domestic) = 599 mlrd. rub.

Now we can draw a conclusion for the planing of economic policy: its meas-
ures must be distributed between the necessary of the lowering of unemployment,

including the

way of the encouragement of the conservative model of behaviour,

and the stimulation of the development of innovatory potential but not to lead to
over-accumulation of the resourses in innovatory sector at the expense of the con-
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centration of the efforts on the encouragement of “innovators” exclusively. So we
manage to go from the offered differential measurements of economic policy, hav-
ing a local zone of setting over to the long-term oriented economic policy, which
spreads the influence on the different types of agents in their systematic totality.

In the given model it’s not evidently supposed that the other agents can play
not less role, than “innovators” can. The structures which had become bureaucratic
(transnational corporations, financial groups and the state itself) begin to carry out
the role of Schumpeterian employer-innovator in the postindustrial society. For ex-
ample, in Russia the state in the person of the government as a matter of fact trades
with its own state property, and it reduces the sphere of application of the efforts
and reduces the own functional potencial instead of care of growth in the efficiency
of exploitation and of management of this property.

So, a dangerous substitution of important functions of the state takes place —
its “transaction” becomes grower and the administrative and organizational “abili-
ties” or in other words — the level of compensation.

The “minimization” of an administrative subject is a variant of effective
strategy of lowering of the given expenses, when the decisions and the responsibil-
ity for them rests with the local association as with a small organization, which
demonstrates the most stability and viability. The present model of distribution of
power and of responsibility for the economic policy must not be examined within
the limits of mistaken doctrine “minimum state” (when state takes minimum part in
economics) but it demands the perception as a system of measures for enhancing
the responsibility of the Central Government for the organization and for the
achievement of the specific aims of social developement of a country.
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3BOJMIOLUMOHHBbIA NOAX0A4 K MOAENMPOBAHUIO
W3MEHEHUA B 9KOHOMUYECKOWN CUCTEME

PaccmoTpeHbl noaxoab! K MOAENMPOBAHNIO 3BOMHOLMU S3KOHOMUYECKUX CUCTEM C MO3ULUIA MPO-
Lecca UX pecTpyKkTypvsauuu, T.e. USMEHEHUSI NMPOMOPLUA MeXAy 3NnemMeHTaMyu cUcTeMbl. [okasaHbl
BO3MOXHOCTM arperaTtHoro noaxoga, Metoaa G1onormyeckmnx, XMMMYeCcKUX aHanoruin, CoLMoKoHdurypa-
uMi, a Takke npeasiokeHa Moaenb YnpaBneHUs NMpOLEecCOM PecTpyKTypusaumm Ha ocHoBe (hyHKLMK
CUII0BOro (hOPMUPOBaHUSI SKOHOMUYECKOW CTPYKTYPbl U CPaBHUTESNIbHON OLEHKU BIMSIHAS MHBECTULM-
OHHbIX MOTOKOB.

KntouyeBble crioBa: 380/10UUOHHbIE MOOesIU, UH8ECMUUUU, UBMEHEHUS, nonynayus (pUpM.



