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process is a suitable nonlinear differential equation (usually
a determinicstic one). According to the opinion held to date
this model can be used for the clear definition of the state
of the development process at any moment provided that we know
the initial condition. Modern physics and synergetics have
shaken this point of view showing that there are nonlinear
deterministic processes which are unforcastable in this sense
»that even a very small change of the initial condition can
result in obtaining a quite different trajectory and that in a
long period of time the solution of differential equations
describing these processes can behave in a chaotic way (Haken;.
1983) . The phenomenon of chaos is one of the most interesting
problems of the modern theory of nonlinear dynamic systems.
The results of the study of this phenomenon obtained to date
throw a different light on all of the problems related to the
long -term forecasting of the development of purposefully
acting systems and processes. The nonlinearity of the MES dé—
velopment process is cldsély connected with the fact:that -the
process in purposefullv kept far,from.phermodynamic equilibrium.
As opposed to thébsituationsclose to the state of'thermodyﬁamic
equilibrium, with one stable state of the process correspon-
ding to them, the real MES development process is characteri-
zed by many stable states (multistability). These states depend
not only on initial values but on the whole history of MES
development. Thus ,what should be recognized as methodologi-
cally incorrect is the elaboration of forecasts for long-term
MES development on the basis of an arbitrarily chosen period

of watching the process trajectory in the past (e.g. on the
basis of the time series characterizing the process behaviour

in the past few years with ignoring the deeper . past,particu-









6. CONCLUDING REM?

The present paper has been aimed at providing a comprehen-
sive picture of the problems related to the long-term fore~
casting of MES development with particular emphasis on these
elements which, in the light of modern physics and synergetics,
can be subject to mathema zation (periods when the law of
large numbers does and does not work, nonlinearity, dynamics,
randomness, quantitative-qualitative changes, stability and
instability, structural changes). The following conclusions ,
can be drawn from the discussion presented ig this article:

1) The models of the MES development process should re-
present the spiral character of this process and quantitative-
qualitative changes taking place in it.

2) The models should show the continuous-step characte
of the development process and shouidreflectthe openess,
comélexity, nonlinearity, dynamics as well as the irrever: e
and stochastically determined course of this process.

3) In view of the fact that in the process_of long-t.

MES development the.relatively long cycles of statinary,
balanced and stable development alternate with much shorte
transition periods in which radical structural changes tal
place, it is necessary to elaborate. separate coopefating 1
dels for development cycles and transition periods.

4) The application of econometric models for the fore s-
ting 9f the MES development trends within long time ran s
must result in errors, because in the transition periods, in
which qualitative leaps take plaée in the MES, the law of

large numbers stops acting.
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5) The usefulness of econometric models for MES deﬁeldp—
ment forecasting inside development cycles is even higher
when their duration is shorter and the development process
mnve stable within these cycles.

6) Since MES belongs to the systems of pﬁrposeful opera-

»n, the stochasticity of MES long-term development should
not be seen as pure randomness but as the distortion of
necessity. ‘

7) What turns out to be a significant and necessary ele-
ment of forecasting long~term MES development is the study of
the mechanisms governing this process in the past, identifica;
+inn of development>cycles and transition periods with their
duration.- as well as the identification of the MES evolui}on.
tendencies and counter tendencies in different phases of its
historical development.

8) What we see as the driving force of this development
are the contradiction. between linearity and nonlinearity,

etween the desire for stability and instability of the MES
development. -

Modern physics, synergetics and mathematics have at their
disposal the formal appara£us<making it possible to show all
significant properties of long-term MES evolution. What we
see as particularly useful in this apparatus are the theories
of bifuraction and catastrophes, the qualitative theory of
dynamic systems including deterministic systems characterized
by stochastic behaviour(deterministic differential equations
of chaotic dynamics), the theory of irreversible processes
be..ug far from thermodynamic equlibrium, statiétical physics

~and quantum mechanics. We know that the abstract apparatus of

L..ose disciplines seems to be too complicated for econcmists.

We understand the difficulties in modifying the traditional
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