VJIK 004.042:007.51
Anatolii Shyian

METHOD FOR PREDICTING THE NUMBER OF SMALL
GROUPS IN WAR CONDITIONS

Vinnytsia National Technical University

Anomauin

Memoro pobomu € po3podKa Memooy npocHO3y8aHHS YUCETbHOCIE MAAUX 2PYA Y 60€HHU Ydc. Po3pobieno memoouky
3ACMOCYBAHHA 3ANPONOHOBAHOI MOOeNi, ONUCAHO MONCIUB] 8APIAHMU NPOBEOeHHS eKCHepUMEeHMI8, HeoOXIOHUX 0.
suMiproeanta napamempie mooeni. Onucaro memoo YNPABLIHHA 2POMAOCLKOI0 OYMKOIO, AKUL NOJAAE 8 YNPABTIHHI
KIIbKICHUMU 3HAYEeHHAMU napamempie mooeni. Modenv yOOCKOHANeHO V UNAOKY, KOIU 06U0GI CKIAO06I € HeNTHIUHUMU
(wo onucyroms 3pOCmManHs KilbKOCMIi NPUXUTbHUKIG | 00Medicents 3 OOKY CYCRIbCmea).

Knrouosi cnosa: memoo, npochosysamnHsi, eqoekmusHicms, 2pomMaodcbka OyMKdA.

Abstract

The aim of the paper is to develop a method for predicting the number of small groups in wartime. The method of
application of the offered model is developed, the possible variants of carrying out the experiments necessary for
measurement of parameters of model are described. The method of public opinion management is described, which
consists in managing the quantitative values of the model parameters. The model has been improved in the case where
both components are nonlinear (which describe the growth in the number of supporters and restrictions on the part of
society).
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Introduction

During the war, the formation of small groups intensified considerably. The enemy seeks to create
among the population sympathetic and tolerant people. While public policy is aimed at developing patriotism.
Simply countering by denying hostile efforts is not effective. To optimize the system of counteracting hostile
attempts to form the necessary communities of collaborators, you can use the results [1]. They are based on

the study of equations

‘Z—’;’=aN—bN2,a>0,b>o,N(t=0)=No- (1)

In dimensionless form, this task can be written as follows:

Z—: =n(1—-n),n(t=0) =n, (2)

The following quantitative characteristics of quantities that characterize the dynamic processes of
change of public opinion can be measured in experimental studies:

1) the average value of a stable number of Nay people who share the new public opinion;

2) the characteristic time of change of negative public opinion (ie the time during which the number
of its supporters will be the required share of § from stable Na);

3) the initial number of people No who support the new public opinion.

It should be noted that we are simultaneously considering two diametrically opposed directions of the
new public opinion: both favorable for us and the one that the enemies are trying to impose on our people.

Under the model, the quantitative values of parameters a and b in the model are determined by different
social processes.

The parameter of model a is set by the current processes of information dissemination in society and
the tendency of people to join the new public opinion (for different public opinions, the quantitative value of
this parameter will be different). This circumstance allows us to use the values of the parameter a, which are
calculated from the quantitative values of the characteristics of the distribution of one public opinion (or several
of them), to predict the dynamic characteristics of another (other) social opinion.



The parameter of model b serves as a kind of “counteraction” to the growth of new social thought. He
characterizes society as a whole, determining its reaction. For example, the enemy's attempt to impose his
opinion will be accompanied by much greater values of this parameter than the spread of new patriotic thought.

Research results

Method of managing public opinion.

Stage 1. The goals and subject area of social thoughts in which management will be carried out are
set.

The subject area should include the social thought that will need to be managed. In addition, the given
subject area should include several already active public opinion (this will be necessary to determine the
parameters of the model and to check its compliance).

Stage 2. The dynamic characteristics of other social thoughts that are already functioning in a given
subject area are studied. Such characteristics are the characteristic time tc. It can be chosen as the time that
corresponds to the characteristic change in the dynamics of a certain (unexplored) social thought. For example,
this may be the time during which the number of supporters of this particular social opinion increases from the
initial no or No (which occurs at the beginning of the measurement) to the value of Ney, (to which it grew during
the observation tc). For example, you can select a value as the value of Ney,

1 1
Nexp = Np + E(Ns - NO) = E(Ns + Nop). 3)

For the value of Ns you can choose Na,. Quantitative value of Na, is measured as the average time value
of supporters of this particular social opinion after its rapid growth (or rapid decline in the case when ng>1).
Thus, for social opinion, which will be used to calculate the parameters of model a and b, it is necessary to use
those social thoughts from a given subject area, which have already gone through the entire dynamic cycle
from the beginning of implementation to stabilizing the number of supporters.

In the practical implementation of management, this means that the relevant state and public expert
structures should monitor the dynamics of change and functioning of public opinion. To do this, it is most
appropriate to use higher education institutions, where teachers will involve students in relevant research.

Step 3. Using the quantitative values of the corresponding characteristics obtained at the previous
stage, we calculate the quantitative value of the model parameter a.

_ 10 [BA=n0)] _ 1 [Nexp(Naw=No)
a= tc ln ["0(1—13_] - te [NO(Nav_Nexp) (4)

Step 4. Using the indicators of steps 2 and 3, we find the quantitative value of the parameter of model
b by the following formula.

b=-—"— (5)

Nav

Step 5. We use the calculated values of the parameters of model a and b to forecast and manage a
given public opinion in accordance with a given goal.

Management of public opinion includes, according to the considered model, management of
parameters a and b. Parameter a is determined by the ability of supporters of the studied public opinion to
“recruit” new supporters. Parameter b characterizes the “resistance” from supporters of other existing public
opinion.

The use of electronic means of communication by society is growing almost every year. Therefore,
the influence of supporters of some public opinion on others is also growing. Electronic means of
communication allow to present a large number of arguments of both objective, logical, and subjective,
emotional direction. This is the first time in human history that anyone can turn to virtually all of humanity.
As a result, the range of public opinion is naturally expanding.

The number Ns of supporters of the new public opinion (or its real average value of Nav), as can be
seen from the above formulas, increases with increasing parameter of model a and decreases with increasing



parameter of model b. To reduce the number of Ns public opinion holders, the parameters of models a and b
must be changed in the opposite way (however, it is also possible to limit the change of only one of these
parameters). Thus, this number can be managed by creating conditions in society to change these parameters.

For example, to increase the number of supporters of the desired public opinion, it is necessary to
create conditions set by the following procession:

R ={AB,E1I (6)

Here A is a set of conditions necessary to control the quantitative value of a. B is a set of conditions
for managing the quantitative value of the indicator b. E is a set of conditions for communication between
society and government, which are focused on the necessary management of the parameters of model a and b
(usually today it is mainly electronic means of communication: Internet, social networks, e-books, e-television,
e-media). | is a set of political, social and economic institutions that make possible both the task of managing
public opinion and its implementation.

The general task of optimizing the number of supporters of public opinion can be written as follows:

(argmax{a(K)}, or

_J argmin(b(K), or
B i {argmax{a(l()}
argmin{b(K)}

(7)

argminf{a(K)}, or
_ Jargmax{b(K)}, or
k= argmin{a(K)} ®)
{argmax{b(K)}

The problem of optimization (7) corresponds to the situation of the need to increase, and the problem
of optimization (8) - to reduce the number of supporters of this public opinion.
In conclusion, we note that, in general, equation (1) can be written in a more general case:

1
& = aN® = BN N(t = 0) = No, N, = (%) f(a-o) ©)

The condition for the presence of a restriction on the growth of N(t) is c<d.

The main features of the dynamics of the number of people who share the studied public opinion, as
well as the main conclusions of the article remain valid. However, the study of real cases requires a simulation
experiment using a differential equation (9).

The parameters of model (9) a, b, ¢ and d can be found experimentally as follows. The first term in
differential equation (9) describes the intensity of the increase in the number of supporters (intensity of
aggregation of supporters) of this public opinion, and the second - the decrease in the number of supporters
(intensity of disintegration of the community of like-minded people).

Therefore, at the stage of formation of public opinion in society, when the second member of (9) is
small and it can be rejected in the first approximation, the increase in the number of supporters can be described
by the following formula:

No

N~—>-"—
[1-n3= M-

~ Ny(1+ N3~Cat),if: N < N, (10)

From (10) it is seen that in order to meet the requirement of increasing the number of supporters, it is
necessary that the requirement 0<c<1 is met. The last approximation is valid under the condition N*°(1-
c)at<<1, ie at small values of the observation time.

Quantitative values of a and ¢ can be quantified from experimental data using, for example, the least
squares method. Of course, the conditions specified in (10) must be met.



For the case a=1, which corresponds to the conditions of model (2), instead of relation (10) you need
to use the following relation:

N =~ Nye = No(1 + ct),if: N < N (11)

Experimental data should be processed in semi-logarithmic coordinates. Note that relation (11) is valid
for the time when ct<<1.

Quantitative values of the characteristics of the term in (9), which are responsible for the decay of the
number of like-minded people (which occurs under the condition N>Ns), can be found from the following
relationship:

zmz No(l—Ng_lbt),l'f:NO ZN > NS' (12)

From (12) it is seen that to meet the requirement to reduce the number of supporters, it is necessary
that the ratio d>1. The last approximation is valid under the condition No®*(d-1)bt<<1, ie at small values of the
observation time.

Relationships (10) - (12) can be used at the beginning of a change in public opinion, revealing the
guantitative values of parameters that are specific to it. That is, those that affect its growth. While the
characteristics of "resistance" to the studied public opinion, as a rule, characterize society as a whole.

Thus, the problem of managing new public opinion (optimization problem (7) or (8); for the general
case of model (9) it can be easily reformulated) can begin almost at the very beginning of this process.

Conclusion

The aim of the article is to develop a model for predicting the number of small groups in wartime. It is
proposed to describe the dynamics of the number of small groups by a nonlinear differential equation. It
includes a linear member by the number of supporters, which corresponds to the growth of the number of
supporters. The limiting member is quadratic in the number of supporters and describes society's resistance to
public opinion. It is shown that electronic means of communication of society are a powerful factor influencing
the formation and dynamics of public opinion. The method of application of the offered model is developed,
the possible variants of carrying out the experiments necessary for measurement of parameters of model are
described. The method of public opinion management is described, which consists in managing the quantitative
values of the model parameters. The model has been improved in the case where both components are
nonlinear (which describe the growth in the number of supporters and restrictions on the part of society).
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