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The study focuses on mathematical modeling proximitdynamics
of positions of interacting individuals. The alterrative method
measuring the proximity of declared in texts politcal positions is
suggested and tested on the example of pre-electiprograms of
parties in Russian assembly (the State Duma) and cal nets
users’ records. The method could be used to fulfithe model with
data and to validate its quality.
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l. INTRODUCTION

The mathematical models describing the human oglsti
have been developed for a long time (e.g., [1],[2De main
idea in their basis could be described as folloWsere're
affective relations between every two participantsot
necessarily symmetric. These relations may chawge time
and could be described with numerical functiondiroe. The
corresponding function value is positive if thesfiindividual
has positive relations with the second etc. Duiirigractions,
the individuals share opinions about other pargictp of the
group, that cause a dynamic of relations in theugrdit the
same, there’re general principals laid in the motile¢ “if a
person whom | dislike, speaks ill of the third mersthen |
improve my opinion of that third person” etc. Heme also
consider the group relations, under the assumpgtian the
individuals share their opinions about politicalegtions, not
about other individuals, and the communicationsnaass, not
pairwise.

1. MODEL DESCRIPTION
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Here we suppose that;(t)=0 characterizes the
subjective distance betweeni-th and j-th individuals,
Z,,(t) O (—00,+e0) — the position ofi-th individual on then-th
guestion at some tinte

The positions om-th questions at some timbeare so close
that the relations get better,|tfn ®- zjn(t)| <a, whereais a

specified parameter. The parameter,, describes the
subjective importance ai-th question for the-th individual,

N

such thatZO(m =1 and the parametey; >0 characterizes
n=1

the individual rapidity to change relations to otheThe

0, >0 parameter characterizes the individual rapidity to

change position on discussed questions afl>0

characterizes the individual distance for othersoiasider them
as opponents. The impact to positioni-tti individual on the
n-th question from others are summarized with theffagents

K
A mathematical model is suggested for the proximity[3;,, normalized so thaEBijnzl.

dynamics of positions of interacting individualshieh form a
closed group of collaborators. We consider the grofi K
collaborating individuals discussiny questions, which can
lead the changing of their positions. The individopinions
are simultaneously shared with other participantsass
communications), which is common for forums, In&rn
communities etc. This is new to the classic groypathics
theory, which traditionally models the relationslyorand
they're pairwise (e.g., [1],[2]). The proposed miods
described as a system of ordinary differential #gna and
gives the correlation between positions and raiatiynamics.
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j=1

Thereby, the system of model equations of political
positions dynamic is presented in (1),(2) with timétial
conditions (3), wherg j take values from 1 ti, n takes values
from 1 toN (see details in [3]).

The results of numerical experiments for the system
held and a number of substantial conclusions areutated for
the steady states in case of 2 discussed questimhanlimited
number of individuals. It is shown that generalllie zero
steady state (the agreement state) is asymptgtistble and
the area of the initial values for that steadyesisbbtained.



I1l.  VARIABLES MEASUREMENT

The two basic variables for the system are: thaticels
between individualsx; (t) and their positions on discusse

questionsz, (t) . We consider thaix;(t) can be measured

somehow with one of the psychological or sociomatri
method, which have been developed since the 19iturge
Here we consider,,(t) to be the expressed in text political

positions of individuals (for example, pre-electiprograms,
political blogs etc.). And as it is shown in thestgm, we use
only the difference between positions (positiongdxmity),
not the absolute value. Traditionally, the pos#igoroximity is
measured with content analysis that requires expetuation.
We present another way of measuring, which is impleted
in an independent algorithm (see [4]). The mairaitieat we
suggest is that the positions’ proximity could hterpreted as
the syntagmatic proximity of texts (see [5]). Thmtagmatic
way of measuring text distances is the understgndiard’s
meaning by its content in which it is used. Therapph was
implemented in latent semantic analysis (see data[6]).

The method was tested on the pre-election prograins
parties in Russian assembly (the State Duma) i2@0&th and
the 2011th years. The comparison is shown for foarties:
Edinaja Rossija, KPRF, LDPR and Jabloko. Threéheiit are
traditionally represented in Russian assembly, taedJabloko
party was also included in the list, because itthegeputation
of “most unlikeable” to others. Note that the methmas no
limits for the text quantity, so programs of otlparties (not
only four described above) could be examined too.

For these four parties we got a table of pairwistadces
from the point of cognitive distances. The Fig.lowh the
hierarchical clustering of parties made on thegaifldistances

data.

Figure 1. The distances between parties in the 3047 the 201 years

Here we can see that during the Election campafiv 2
Edinaja Rossija and KPRF programs were the mosestaand
the most distant from others was Jabloko’'s progr&ome
changes have been made during the Election campéigh:
KPRF and LDPR programs were the most closest andhthst
distant from others was Edinaja Rossija program.

As you see, these results are only for two timésgerin
the system (1)-(3). Further work with more experitseis

d planned.

Also, several experiments on popular political ksla@gn
Livejournal and online versions of well-known piaiétl
magazines) have been conducted. These experiments
confirmed that the proposed method provides a good
evaluation of the similarity of political positiorstated in the
texts. It was also shown that the more stylisticaimilar
results are presented to the algorithm, the morecige
estimations it provides.

IV. CONCLUSION

A mathematical model of the proximity dynamics of
positions of interacting individuals, which formcksed group
of collaborators is suggested. Numerical and aitalystudy of
steady states in case of 2 discussed questionauradirdited
number of individuals is conducted.

A method of measuring the proximity of politicalgiions
stated in texts is proposed, the method helps trergée
empirical data for saturation of model. The appdility of
method is demonstrated on the example of political
communities in Internet and also the dynamic ofgleetion
programs of political parties in 2007 and 2011khseyved.
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