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SOCIALISM, THE SCIENTIFIC-TECHNICAL REVOLUTION
AND LONG-TERM FORECASTING

A, D, Smirnov

Humanity always sought to form an idea about its future, however
these tendencies were realized in utopian, unscientific form. Only
the materialist understanding of history, a scientifie interpreta-
tion of public development as a natural historic process allowed
K. Marx, F. Engels, and V. I. Lenin to give a scientific foresight
of processes of decomposition of the capitalist system, the maturation
of the socialist revolution, the unavoidable victory of socialism
and communism, These forecasts, which served as the basis of
revolutionary Communist i1declogy, leaned on the scientific analysis
of the laws of development of the capitalist method of production
and, preceding it, public-economic formations, they leaned on an
analysis of actual marxist general sociological correlations and

specific economic laws of development of capitalist production.

The practical realization of marxist foresight of the future

is a historical demonstration of the capabllities of scientific
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foresight not only of the nearest consequences of each plven stage

of social development, but also its more or less distant results, In
this case marxism completely takes account of the specific properties
of social-historical development, which qualitatively is distinguished
from the development of nature, on which is based the distinction

of sociological foresight from naturalistic forecast, The historical
process of development of soclety is inseparable from human activity,
building productive forces, public relations, culture, fighting for
its interests, Historical necessity does not exist outside soclety,
irrespective of the interests of people: 1t expresses the interests
of one component of soclety and contradicts the interests of another
component, other classes, This means that realization of historical
necessity depends on the social activity of interested classes,

but its objectivity is involved not in that it is irrelative to

class interests, but in that it is caused by the preceding develonment
of material life of society. New conditions of forming of the materia)
life of soclety which appear in connection with the initiated
scientific-technical revolution, with a progressing acceleration of
rates of development of science and technology, with a series of
basic transformations of production, make this vital historical
connection increasingly more complex and control c¢f socialeeconomic
processes an increasingly more responsible soclal action, the
efficiency of which to a continuously increasing degree denends on

foresight of future states of productive forces of socletyv,
The necessity of such foresight is evident, however 1its

capabilities, as we know, are far from equal in soclety standing at

different stages of historical development, The methodclogical

FTDeMT=2Ua?233-70 2



basis of scientific sociological foresight is dialectical and
historical materialism, the philosophy of marxism, The mastery of
dlalectical-materialist methods of foresight of social-economic
processes is a guarantee of rapid forward movement of soclalist
society, the successful development of the scilentific-technical
revolution and construction of the material-technical base of

Communist society.

Methodology, Procedures and Conditions
of ¥orecasting

Acknowledgement of historical materialism as the methodological
basis of social-economic foresight poses a problem about the means
of using the dialectical method during solution of concrete problems
of forecasting, On the whole the problem of social-economic
foresight, which involves a Joint description of the future process
of public evolution, is a nonformalized problem. Therefore the
dialectical method developed for the solution of a class of non-
formalized problems 1s the basic method of scientific forecasting,
Its concrete realization, apparently, can proceed with the framework
of a system analysis of complex problems, the concentual apparatus
of which, roughly speaking, is a "procedure" of the application of

dialectics,

The problem of long=term forecasting of the development of
socialist soclety, specifically the economics of the country, can
be carried out only on the basis of a complex system analysis of the
entire combination of political, social, defense, economic and

scientific=cultural factors which govern the perspective of development
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of the country. Problems of development of the economics of the
country to a lasting continuance of historical time s impossible

to solve without taking into account the evolution of the international
situation and social-economic structure of the country, the change in
which proves to be a direct influence on utilization of resources

of economic growth., A systems analysis of the complex problem of
long-term forecasting of the evolution of socialist society should
have as 1its result the creation of a legitimate multitude of
sclentifically based strategies of economic-politiecal development of
the country, calculated for a lasting perspective, isolation of the
inconvertible connections of a causal-effect character from the

entire combination of phenomena of natural-historical develonment.

Realization of processes of social-economie developmert todav
proceeds under conditions of intense scientific-technical advance-
ment, of the perfecting of the technology of publie production,
structural shifts in soclety and specific demographic profress,

A combination of all these conditions forms a system of social

and technological (in the broad sense) limitations which transform
the problem of finding the optimum trajectory of social-economic
development into a problem which can be solved depending on the
basic premises lying at the root of qualitative social-economic
analysis of conditions and goals of the process of socialist
reproduction, In any of its forms this problem is, in essence, the
problem of management, i.,e., single-minded control of sociale
economic development, unavoldably connected with a chanpe 1n past

and present connections, rates and provortinns of the process of



public reproduction. Therefore tiie methods of optimum management
evolved within the framework of systems analysis, are the basic
equipment of instruments of analysis of regularities of socialist
reproduction and transformation into trends desired by society.

It i3 obvious that during formulation of criteria of optimality are
Laken account of possible achievements of scientificetechnical
progress. Within the framework of this problem, of enormous
theoretical and practical value is an omnidirectional analysis

of conditions of reproduction in the past and present and extrapola-
tion on the basis of this analysis of the basic trends of future
development of the soclal-economic system. It is natural to define
such an approach as a composition of forecast of develooment of the
process of reproduction into the future, the duration of which can

be fixed.

Let us, however, raise a question: why is it necessary to
develop such methods of social-rconomic forecasting? Why is it
insufficient or inexpedient to incorporate these or other formed or
unfolding methods of planning, in particular ootimum rlanning, for
solution of a defined class of problems of develorment? It is
obvious that only by answering these questions is it possible
resonably to define long-term forecasting and its connection, its
coupling with optimum planning and control of a socialeeccnomic
system, Conducting of a clear watershed between the conte.its of the
concept of "forecasting" and "optimum control® (planning) is
necessary, inasmuch as otherwise there exists a logical alternative

negation of either forecasting or optimum planning.



The need for long-term forecasting involves the faet that
scceptance of economicepolitical solutions has a telling effect
during a long period of time in the future, during which the
process of production incorporates resources created in the past
and the present. At the contemporary stage of economic development
it 1s already insufficient to investipgate periods of time not
exceeding 5-7 ssars in duration. If the investment cycle 1s
approximately equal to this period, then the return from invested
funds takes the whole period of thelr functioning, which naturally
considersdly exceeds such a date; the duration of a nusber of
natural processes utilized in an economic turnover encompasses
decades and more. This all indicates the fact that efficiency of
execution of systematic assignments essentially depends on how
sccurately it takes into account the action of al) factors in the

process of reproduction.

Purthermore, depending on development of material factors
economic and socisl structures of soclety develon which nrove to
have a reverse influence on the industrisl nrocess. Svstems analvsis
of these factors for the past and present aliows revealing thelir
mutual coordination (or measure of dissgreement), which is the baxis

for judgement about future development of the svstem,

Consequently, creation of methods of econamie Torecasting s
dictated first of all by the necessity of detection and of estimation
of possidble future effect from the accentance of nocialeeconnmie

solutions in the present and past, inasmuch as a “"piven” time



continuously moves into the future. For this very reason methods
of economic forecasting are based on formal (statistical) and
nonforma)l treatment of basic trends of development of the people's

economy in the past and present,

The basic stress of the use of methods of forecasting is
placed on long-term forecasting, i.e., complete analysis of the
economic development of society in the future and foresight of its
individual aspects. This to a considerable extent governs the
specific apparatus of analysis within the framework of economic
forecasting, namely, estimation (by statisti.al methods) of the most
hopeful trends of future development of the sociale-economic system,
Since reliadbility in determination of parameters of public develon=-
ment in the distant future is not very great, utilization of methods
of optimum control in this instance is hardly valid, Because of
great "allowances” in appraisal of parameters the finding of “"optimun
solutions™ under such conditions to a considerable extent is
ephemeral, and consequently, it is inadvisadble, Therefore,
specifically, for goals of forecasting special methods are incor-
porated, which are based on explicit analysis of the criterion of

quality of soclial-economic syster,

The correlation of methods of prediction and aptimum control
{(planning; 1s governed by the fact that among all possible (i.e., in
the statistical or nonformal sense the best forecasted) variants
of future development the criterion of quality of the social-economic
system ir determined, in other words, optimality of economics, In

accordance with which the most desirahle variant of devel)oprent is



selected, In this sense the problem of forecasting and of ontimur
planning "merge," and in this case the decisive sipnificance
attaches to ontimum planning, which allows not only selecting the
best trajectory of development of economics, but also changing
undesirable trends of development of the peonle's economy which

were revealed in the past.

Parameters of future development can be determined on condition
that basic trends of the past period will be kept in the predicted
future. Therefore the hypothesis on which is based the utilization
of methods of social-economic forecasting is similarity of global
conditions of public reproduction in the past, present and predicted
future, which with necessity emanates from uniform development of
soclal-economic and scientific-technical advancement This is a
reflection of that universal character of the fact that knowledpe of
the future is possible to the degree that the past and present of
the examined process 1is known. Consequently, trends revealed in the
past and present which are subject to forecasting and extrapolation
should reflect the most important, the most essential features in
development of the social-economic system, The structural anproach
to solution of the given problem includes the orerequisite about
a uniform nonspontaneous development of the scientific-techniecal

advancement in the past, present and future.

This means that in principle 1t is possible to foresee the
future consequences of discoveries made in the nast and oresent,
on condition that pronounced technological shifts in the develcnment

of economics do not occur (including rew discoveries and thelr



industriaj utilization) which would wholly change our presentations
about the course of development of the social system in the future,
Ir, however, some scientifie discovery of a fundamental character

is perfected (for example, industrial utilization of thermonuclear
fusion), then this, in essence, would mean that everything nlanned

must be drastically re-examined in accordance with the new ideas,

The natural development of these principles leads to a view
of the social-economic system as a complex, hierarchically organized
system characterized by a definite degree of inertness, The concept
of inertness in this case implies the impossibility of arbitrarily,
at one's pleasure and in a short periocd of time, of changing the
technological and social-economic structure of society. In other
words, the revealed trends in development which are characteristic
for a past and present continue to act and gradually evolve in the

future,

True, here it should be specified that theoretically one can
assume, for éxample, that the basiec structural technological
parameters can be comparatively rapidly changed, But such a
variation of structural parameters will unavoidably require completely
undesirable high expenses which, in essence, 1s equivalent to the
practical impossibility of rapidly changing the structural parameters

in a comparatively limited period of time,

Further, 1t is necessary to indicate the relativity of the
concept of inertness of the soclale-economic system in "space and

time." Within the framework of long-term forecasting the people's



economy of the country i{s examined as a system which is orpganized

as a complex form, as a system which possesses different stapes

of hierarchy, states of Joint subordination, Therefore it is not
correct to think that all elements of economics are inertial to

the same degree., The greatest jnertness is found in parameters which
characterize the macrostructure of the system, for example, utiliza-
tion in the people's economy of basic material, the relation between
national income and gross product, distribution of national income

to the fund of consumption and accumulation, etc. A lesser degree

of inertness is found, for example, in those processes which occur

at a level of branches, enterprises, separate sections of production.

Introduction into production of new discoveries, for example,
oxygen blowing in metallurgy, sharply changed the technolopical
proportions within the 1imits of individual enterprises, but to a
lesser extent influenced production of metal on the whole and in
practice influenced the kinetics of the norm of consumption of metal
in the people's economy on the whole, This examnle visually
11lustrated the "spatial" relativity of the concept of inertness of
economics in the sense that changes in technological processes at
lower stages of the hierarchy exert propressively less influence
on structural parameters of higher jevels of the hierarchy of the
people's economy. Consequently, forecasting in terms of past and
present trends with the necessary corrections i1s reliable to the

extent of investigation of the inertness of the apnropriate block.

On the other hand, the more lasting the period of forecasting,

the greater is the possibility for a change in trends of the

n



social-economic development which proceeds under the influence of
different factors, Therefore a forecast of the distant future is
fallible because of the strong influence of the factor of chance

or, which in this case is the same, the low inertness of economics in
the future with respect to the present, the objective increase

in possibilities for a change in the soclal-economic structure of
soclety in the desired direction., However this "advantage" of long
period should be used with caution, since if thelr structural
parameters are "badly" predicted, then, naturally, results of
single-minded control in the sense of their correctness and scientific

validity will not be very high,

Predicition and the Selection of
oclal-Economic Solutlons

Apparently, the basic problem solved by long-term forecasting,
within the framework of the general problem of soclal-economic
predicition, is estimation of the level of development in the future
which would occur if basic trends governed to the extent of their
inertness at different stages of hierarchv which we observed in

the past and present, were basically preserved.

Let us emphasize again that we are speaking only about
perpetuation of trends of development, by no means about invariability
of the temp and proportions of reproduction for the past, Let us
note another important aspect; such a formulation of the problem
by no means suggests "subordination" of acceptance of solutions to

results of forecasting.
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In this connection, economic forecasting can be given this
sense: we want to know what would happen if basic global trends
of the process of reproduction would remain invariables., But
jnasmuch as not all trends of development of the people's economy
in the past and present are desirable from the point of view of
the future, inasmuch as not every optimum (in the probable sense)
forecast of the future is optimum as well in the soclal-economic
sense. On the basis of an account and weighing of past and nresent
trends, the social-economic forecasting should give a "fan" of
possible varilants of development of the publlc system in the future,
among which socialist soclety, following specific criteria of
otpimality, selects the best variant. The best variant in this

sense is the forecast variant, while the reverse is not true.

However, one should note that, when forming an optimum plan,
soclety follows more general considerations than those which
properly lie at the basis of economic forecasting. Therefore the
realistic situation is that in which the forecasted variant (or a
combination of variants of different trends) will enter the optimum
plan not wholly, but partially, primarily as a basis for parameteri-
zation of the optimum system of longe-range functioning of the people's
economy. In essence, results of long-term forecasting are 2 starting
point on the basis of which is formed the multistape optimum

system itself of the process of sociallist reproduction,

From this viewpoint economic forecasting occunies an important
place in the total system of sociale-economic development, inasmuch

as it allows one to evaluate the advantarpes of optimum bullding of

12



the people's economy at one or another process of development. This
1s possible only to the degree that one knows the stage of develop=
ment of the people's economy if optimum development did not occur,

1f trends in evolution of economic structure remained invariable in

comparison with the past.

Stages of Economic Forecasting

The process itself of conducting economic forecasting can be

analvtically presented in the form of the following stages:

1) soclal-economic analysis of the "prehistory" of the process;

2) selection of an adequate hypothesis of smoothing and fore-

casting;

3) a quantitative analysis and correlation of obtained results

of forecasting,

In accordance with this during the first stage the dependabilitv
of basic economic intelligence is estimated, basic econcmic phenomena
are analyzed, which occurred in the periocd being investigated,
qualitatively the structural changes and their causes are determined.
On the basis of such an analysis a mathematical-statistical model
1s selected which will serve as the basic theoretical instrument of
quantitative analysis of economic processes. Let us note that the

measure of adequacy of the selected model, in other words, the

13



measure of adequate of forecasting to realisti{c trends is determined
qualitatively, 1.e., it wholly depends on the depth and validity

of the economic analysis of real processes. Therefore it is
understandable that the dependabllity of forecasted results, apart
from formal criteria, to a great degree is determined by analyses

of the first stage.

At the third stage methods of calculation are determined, for
example, regression analysis and exponential smoothing, etc, As
a rule, it 1s advisable to take different methods of calculation
and compare within the limits of one and the same model the obtained
results. After economic analysis and smoothing of basic statistical
indices according to selected hypotheses of smoovhing and forecasting
in accordance with a definite criterion (usually the least mean square
error of forecivt) revealed tendencies ("trends") of the involved
period are extrapolated. This stage is usually performed on

computers according to assigned algorithms,

Along with deterrmination of an adequate model of smoothing and
extrapolation, one of the most complicated stages of economic
forecasting is correlation of results of extrapolation at a higher
level of the national-economic hierarchy with parameters obtained
by means of collection of expert evaluations at subordinate levels,
‘he first mismatch of results calculated by these methods can bhe
considered a rule (really, coincidence of extrapolation of evalua-
tions is a chance because of the difference in methods of reckoning).
Therefore correlation of forecasting of parameters at different

levels unavoidably involves an analysis of the system of authority

14



with which structural ingredients enter the aggregate, These
analyses can be performed by mathematical and informal methods. The
obtained results are analyzed and are estimated economically, at
which point, actually, work with forecasting ends as the stage of

prenlanning calculation.

If new from the point of view of selected stages we look at
the process of obtaining "expert" evaluations, it will consist of a
stage of the analysis of the "prehistory" and actually appraisal of
future parameters. All elements of mathematical-statistical analysis

are absent in this process,

Substantiation of Probabilit Methods of
Soclal-Economic ForecasEIng

In real conditions the process of public reproduction proceeds
under the influence of numerous factors, the nature of which is
diverse. Upon unification into a statistical assembly their
antagonistic effects to a definite degree cancel each other out,
however not completely, Consequently, 1t is necessary to consider,
as it 1is said, the heterogeneity of the basic statistical aggregate,
This heterogeneity entaills errors in measurement and forecasting
of soclal-economic phenomena., It is necessary to discriminate
factors whose actions bear an orderly, regular character, as well
as accldental factors. In reality the influence of these ensembles
of factors proceeds simultaneously, so that to distinguish and
identify the influence of each of them is practically impossible.

However their combined influence can statistically be presented and

15



calculated as determinate and accldental components of functiens

which quantitatively describe the kinetlcs of economic processes,

From a certain viewpoint the presence of an element of chance
in the process of functioning of the social-economlic system is a
reflection of the apparent fact that the future cannot be predicted
absolutely accurately, It is sufficient in confirmation to appeal
to the fact that as national-economic plans are realized they must
unavolidably be corrected, inasmuch as it is impossible to foresee all
processes which will occur in the future. An "{deal extranolator,”
i,e., a cybernetic device which absolutely accurately forecasts
the future, is physically unrealizable, 1t cannot in practice be
i{ncarnated in any scheme and physical (in the broadest sense)

mechanism,

In this sense it is useful to compare a uniquely determinate

and probability forecast of economic procesées.

Uniquely determinate forecast 1s possible if a quantitative
jaw which is controlling for reproduction is known, and systematic
values or parameters of this process are also uniguely determinate,
specifically which are orderly functlons of time, In this way, an
naccurate" forecast of economic processes reduces to determination
of systematic, i.e., future parameters, whereunon the nrocess itself”
becomes completely defined. As it ls easy to see, in this way
the economic process itself and the character of information about
1ts kinetics are idealized. A uniquely determinate apnroach does

not take account of the comnosite influence of many factors on
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scales and growth of the soclal-eccnomic system, as well as errors

of measurement and processing of empirical information. Consequently,
we have an "accurate" forecast of the process, the numerical
realization of which (but is accurately known) will differ from
forecasted values, Therefore utilization of a uniquely determinate
calculation 1s validated only by a simple technology and by a lack,

in most cases, of the necessary information,

More justified, in our view, is use for forecasting of equations
of regression between different economic parameters in time, In
this instance, for example, the method of least squares.stands out, the
tendency of an economic process at a given period which is extrapolated
into the future. The probability of substantial errors with such
an approach is explained by the fact that parameters of regression
are optimum (they minimize mean-square error), namely, for a given
number of observations they are changed with more or less new
observations., Meanwhile for a simple extrapolation of revealed
trend 1t 1s assumed that parameters of regression are invariant
upon addition of new observations in the entire period of the

forecast,

For long=-term forecasting this method, obviously is impracticable
generally, and for a shorte«term forecast it can give satisfactory
results if parameters of regression are changed insignificantly (with
correct selection of the hypothesis about the character of the
equation of regression). Consequently, the role and value of a
qualitative analysis in this instance consist of evaluating the

situation in which these methods could be incorporated, Apoarently,
I4
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for short-term forecasting utilization of simole resressicns 1s
justified in relationship to global larpe-scale economic structures,
the variation of which is small in short intervals of time. In this
instance because of the comparative simolicity of calculations

and the obviousness, methods of regression along with uniquely
determinate approaches are entirely justified in reference to

analysis of the kinetics of the neople's economy.

The basic advantage of forecasting of socilal-economic kinetics,
examined as a stochastic process, is, in our view, less rigidity
of requirements in relationship to correctness of nresentations
about the real passage of process, This, of course, does not
reject a theoretical ana practical analysis of social=-economic
processes examined as uniquely determinate processes, Simulation
of an economic system, for example, with the ald of systems of usual
finite-difference equations, is theoretically easy to generalize
allowing for the appearance of disturbances which bear an acecidental
character, However practically it is hardly advisable (unless
reality presses) from the very beginning to abstract from the
accidental character of real soclal-economic processes, snecifically
from errors in observation, measurement and forecast. An increase
in the requirements placed in this instance on the volume of
information 1s compensated by the fact that the formulation {tself
of the problem of forecasting becomes more natural and corresponding
to the character and tasks of social-economic forecasting.
Forecasting, for example, of rates of growth in the volumes of

production only according to fairly well known closeness of internlays

18



between different cycles of production is a more natural anproach
in comparison with direct "expert" determination of future rates

of prowth,

It 1s necessary, however, to note that probability forecasting
is 1imited with time, One ought not to confer very great value to
a paraveter which is located far "in front," inasmuch as in an
accelerative system, such as a soclaleeconomic system, there will
be sufficient time to select an aporooriate reaction. Therefore
from this viewpoint determination of perspectives with a oriori
estimation of a duration of 20=30 years should have the greatest
value. Moreover, the ability to forecast the distant future, as
a rule, has not been very accurate, and today there are no
insufficiently effective methods of long-term forecasting. It is
necessary in this case to note the curbing influence on duration

of forecast from the side of the length of empirical time series.

Inasmuch as economic forecasting is carried out on the basis
of analysis and generalization of basic trends of development of
the people's economy during rather long periods of time in the past,
so within the limits of formalized premises it unavcidably
inforporatea mathematical-statistical methods of treatment time

series,!

ITime series themselves of indices are interpreted as a samnle
from basic stochastic processes which generate these series, the
features of which are subject to definition (snecifically for fore-
casting) according to the estimator of the time series, For analysis
of socilal-economic time series one can incorporate the correlation
theory of stochastic processes, especially the spectral theory and
methods of wesighted regression,
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is

However, one should note that existing methods widely used
in technology, physics and cybernetics for statistical forecasting,
which can be drawn upon for economic forecasting, are somewhat
limited. Therefore, in our view, one should not consider their
utilization in social-economic forecasting as a "cure for all {1lls,"
for by no means do they solve all problems connected with predicting
social development. For example, one of the essential limitations
in a strictly scientific approach to the problem of forecasting is
the fact that the duration of the period of the forecast should not
exceed the duration of "prehistory." This means that if the
avallable information about the past period encomnasses a P0-year
veriod, then accurately one can forecast not more than 7-10 years.
Consequently, the forecast for longer periods unavoidably will
incorporate "qualitative®™ considerations, exvnert estimates of a
different kind, 1l.e., informal methods, the dependabilityv of which

is governed by the validity of the qualitative analysis,

Long=-range planning of the develonment of all sides of vital
activity of socialist society requires a thorouph analvsis of trends
of development of different branches of economics, sclence,
technology, culture, social relations, etc., the basis of which
provides a deep development of plans that nrovide a nronorticnal
and most effective development of a soclaleeconomic svster, Such
a kind of forecasting amount finally to basic elements of comnlete
forecasts of the whole people's economy, which determine thelr

expression in long-range nlans of socialeeconcoric developrent
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of soclety, Therefore it is entirely valid to examine scientific-
techn’cal forecasts as specific subsystems in a wider system of

forecasts of social and economic forecasting.,

The order of planning accepted today in our country presumes
the creation of basic directions of development of science and
technology on the basis of forecasting of fortheoming developments
of the most central trends of scientific=-technical advancement
which are harnessed after their affirmation as the basis of long-
term plans of development of the people's economy, To investigate
basic trends of scientific-technical advancement to the nearest five-
year period it is necessary to guarantee a deep development of
alternative of scientific-technical forecasts for the most central

branches of the people's economy.

All this gives rise to the necessity of attracting to forecasting
a large number of the best specialists, the development of the
sclentifically proven methodology of forecaszing, and also theoretical
development of problems of forecasting as complex problems of the

future development of socialist society,
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