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The paper studies the model of «Power-Society» system with two clans and bipolar reaction of the society.
The «Power-Society» model describes the dynamics of distribution of power in hierarchy. This dynamics is
influenced by society. Continuous-time «Power-Society» model has the form of parabolic equation in the case
of continuous hierarchy, and the form of system of ordinary differential equations in the case of discrete
hierarchy. The discrete-time model considered in this paper has the form of five dynamical equations. Bipolar
reaction of the society refers to the situation with two stable distributions of power. In other words, for each
government official two values are possible for the volume of power. Each of these values is considered by
society as desirable. If each official holds the greater volume, we say that there is the «strong hand»
distribution, if they all hold the smaller volume, this is the participatory distribution. Bureaucratic clans are an
association of bureaucrats united by common interests and pursuing common goals, generally speaking,
different from those of society as a whole. The paper considers a simple hierarchy of five officials, of which
one is the head and four others form two competing clans. The system is studied numerically. It is shown, in
particular, that in this system, the clan's lust for power significantly affects how quickly it manages to increase
its power, however, the achieved amount of power itself almost does not depend on the lust for power, but is
determined by the reaction of society.

Keywords: mathematical modeling, dynamic model, «Power — Society» system, political clans, numerical
experiment.

Introduction. Historically, the concept of clan has been applied to a specific form of
association of blood relatives. Over time, it acquired a political context. For example, Collins [1] and
Shatz [2] consider clans as informal political communities formed on the basis of real or symbolically
created family ties. In general, in political studies, clan is viewed as a hierarchical system of a closed
nature, formed on the basis of the principles of personal loyalty and community of material interests.

The main method for studying political clans in this work is mathematical modeling - a
scientific methodology [3], which was formed in the middle of the 20th century in connection with
the work on the creation of a «nuclear shield», and subsequently became widespread, primarily in the
tasks of natural and technical sciences . In recent years, mathematical modeling has been increasingly
used in social sciences [4-8]. In a more concrete sense, this work develops a model of the "Power -
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Society" system (see, for example, [9-11]), which implements a systemic-social approach to the study
of the power hierarchy.

1. Model

Let's consider a model of the «Power — Society» system with two opposing clans (Fig. 1).
Here the clan is formalized as a part («subtree») of the hierarchy, which, as a rule, has a vertical
structure and consists of instances pursuing common goals, which, generally speaking, do not
coincide with the goals of society. To describe the phenomenon of “clannishness”, we use a discrete
version of the tree hierarchy model, since it provides the ability to analyze the topology of the power
tree and set characteristics for each specific instance.

0
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CLAN 1 CLAN 2

Figure 1. Five-point hierarchy with two clans

Consider the simplest five-point tree, which is two three-point branches with a common root
vertex (Fig. 1). The value of power at the highest nod is denoted here by P,, at the nods of the first

(middle) layer — p,,, P,,, atthe nods of the second (lower) layer - p,,, P,,. We assume that the left

subtree ( p,; and P,,) form the left clan, and the right subtree ( p,, and p,,) form the right clan. The

monograph [10] examines a system with one clan and formulates possible clan strategies.
An effective way to increase the power of a clan is to increase its members' degree of their
lust for power. The total reaction of the system is taken in the form

Fi(t)= _kl( Py (V)= P )( Py (1)~ p”?)( P (1) - p§)+ Fri-
Here p; (t) are current volumes of power, pﬁ and pfj’ are «ideal», i.e. attractive for the society

volumes of power. Here k; stands for the intensity of the civil society reaction is proportional to the

deviation of the level of power from the «ideal»; k is the parameter that characterizes the «difference»
of powers between instances — the linear function). Then F,, ; refers to the degree of lust for power

in the instance in question. This value is positive for the instances that are in the clans ( F,, for the

first clan and F,,, for the second), and equals to zero (F, =0) for the highest hierarch, which does

not belong with any clan.
The system for dynamics of distribution of power in the hierarchy is as follows:

Po (t+1): Po (t)_ko(po (t)_ P (t))_ko(po (t)_ Pi, (t))_

k(P (1) 3)((Pa (6)- PZ)(Po (1)~ B3, @
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Py (t+1) = pyy (1) + ko (Po () = Py (1)) =Ko (Pyy (1) = P2y (1)) -

—k; (py; () = P )Py (1) = PE)(Pus (1) = Pi1) + Fiaas @
Pra (1) = Py (1) + Ko (o (1) = iz (1)) — Ko (Prz (1) = P2 (1)) - 3)
—k; (P2 (1) = P)(Piz (1) = PPy (1) = PE) + Fo,
Par (t+1) = Py (1) + Ko (Pra (1) = P (1)) - @)
=k, (P (1) = P2 )(Pas (1) = P2)(Pas (1) = P31) + Fiaas
Py (t+1) = Py, (1) + Ko (P (£) — Po (1)) — ©)

—ky (P22 (1) = P22) (P (1) = P22) (P22 () = P22) + Fiy.
where k, refers to the responsibility of the officials, p; < p; < p; for all considered i,j. This system

is derived from the calculation of the balance of power in the instances. System (1)-(5) is

supplemented with initial conditions, i.e. values

Po (O) = Postarts P (O) = Pirstars Pr2 (0) = P2 start»
(6)
P21 (O) = Porstarts P22 (0) = Pz start-

2. Numerical experiments.
Experiment 1. Let the parameters be:

P =10, p; =15, p; =20, py, =5,p;, =7,p;; =9, P, =3, p;, =5, p, =6,
Py =2, Py =4, Py =5, P3 =1 Py =2, 03, =4,
., =0,04, F,, =0,03, k, =0,01, k, =0,02.
Initial conditions:
Po (0) =14, Py (O) =2, P (O) =2, P2, (0) =1, P, (O) =
The results are shown in Fig. 2. In this experiment, the left clan is somewhat more power-
hungry than the right (F,, =0,04 > F,, =0,03). In addition, society wants him to have more power

than the right ( Py, > Py, Pa > Ps, k=1, 2, 3). The initial conditions for the two clans are the same:
P, (0)=ps,(0), P, (0)= p,,(0). However, the dynamics of the system is such that at some time

interval (approximately from t =60 to t =100), the second clan has more power than the first.

The uneven growth of some variables is also noteworthy. For example, the function p,, (t)
has a boundary layer in the vicinity of the point t = 0, then almost does not increase for a long time,
remaining in the vicinity of the values 5.5-5.6. Only after a long period does it resume active growth
and approaches a stationary solution. The meaningful conclusion is that internal transition layers
appear in the dynamics, which could hardly have been predicted without mathematical modeling.

Experiment 2. Let the parameters be:

P =10, p; =15, p; =20, py, =5,p;, =7,p;, =9, P, =3,p;, =5, p, =6,
Py =2, Py =4, Py =5, P =1 Py =2, 05, =4,
F,,=0,04, F,,=0,03, k, =0,01, k, =0,02.
Initial conditions:
Po (0) =14, P (0) =2, P, (0) =1, P2, (O) =1 P2, (O) =
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Figure 2. Experiment 1. The dynamics of the Figure 3. Experiment 2. The dynamics of the
variables of model (1)-(6) variables of model (1)-(6)

This experiment differs from the previous one in initial conditions. Namely, here is considered
a situation in which the second clan initially has more power than the first. The results are shown in
Fig. 3. Obviously, changing the initial values did not affect the outcome of the dynamic process.

In the following experiments, the influence of the first clan's lust for power on the final
amount of power is examined.

Experiment 3. Let the parameters be:

P =10, p; =15, p; =20, py, =5,p;, =7,p;, =9, P, =3, p;, =5, p, =6,
Py =2, Py =4, Py =5, Pp =1, p5 =2, 05, =4,
F,,=0,035, F,,=0,03, k, =0,01, k; =0,02.
Initial conditions:
Po (0) =14, p, (O) =2, pp, (O) =2, Py (0) =1 p, (O) =1.
This experiment differs from Experiment 1 in the meaning of the lust for power of the first
clan: here we have F,, =0,035(instead of F,, =0,04). The results are shown in Fig. 4. The graph

shows that the final values of the variables practically do not differ from those that we saw in
Experiment 1, however, the inner transition layer of the variables p,, (t), p,, (t) occurs later.

Experiment 4. Let the parameters be:

Po =10, py =15, py =20, Py =5, p;, =7, Py, =9, P, =3, Py, =5, py, =6,

Pr=2 Pn=4 Pn=5 P =Lp,=2p,=4

F., =0,03, F,, =0,03, k, =0,01, k, =0,02.
Initial conditions:

P, (0)=14, p,(0)=2, p,(0)=2, p,(0)=1, p,(0)=1.
This experiment differs from Experiment 3 in that now F,;, =0,03. The main observation is
that inner transition layer of the variables p,, (t), p,, (t) has moved even further to the right.
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Figure 4. Experiment 3. The dynamics of the Figure 5. Experiment 4. The dynamics of the
variables of model (1)-(6) variables of model (1)-(6)

Conclusion. This work examines a model of the Power-Society system with two clans and a
bipolar reaction of society. In most of the experiments, the initial values of the amount of power were
below the stationary ones. The main conclusions are as follows.

1. A clan's lust for power has a significant impact on how quickly it manages to achieve a
stationary volume of power (which higher than the initial volume). However, the very meaning of
this level almost does not depend on lust for power, but is determined by the reaction of society.

2. The lust for power of one of the clans has almost no effect on the power of the First
Hierarch, as well as on the power of the other clan. Thus, if, with an increase in the lust for power of
one of the clans, the first hierarch has the ability (due to the support of society) to maintain a constant
volume of his power, then the volume of power of the other clan is also kept constant. In other words,
under these conditions, an increase in the lust for power of one of the clans does not lead to the fact
that it takes power from another clan.
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MOAEJINMPOBAHUE CUCTEMBbI «BJACTb-OBHIECTBO» C IBYMA
BIOPOKPATUYECKUMMU KJAHAMM U BUIOJISIPHOU PEAKIIUEN

OBIIECTBA*
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L WNucturyt npuxnannoit marematuku um. M.B. Kenasima PAH, Mocksa, Poccutickas ®enepariust
2 COIHOOTHYECKHiA ¢-t MI'Y um. M.B. JlomonocoBa Mocksa, Poccuiickas @enepanus

B crartbe uccnenyercs Mojiens cucteMbl «BiacTh-O01mecTBo» ¢ IByMs KlIaHaMU M OUITONISIPHOW peakiiuen
obmectBa. Mogenb «Bnacts-O0111ecTBOY ONKUCHIBACT AMHAMHKY PACIPEICIICHIS BJIACTH B HEPAPXUU C YIETOM
BIUsHUSL  oOmiectBa. Mognenb  «Biacth-OOIiecTBO» ¢ HENPEphIBHBIM  BpeMEHEM uMeeT  (QopMy
napaboIMIecKOro ypaBHEHUs] B Ciydyae HENpPEPhIBHOH HepapXuu U (GOpMYy CHUCTEMbI OOBIKHOBEHHBIX
mddepeHMABLHBIX YpaBHEHUI B cilydae JUCKPETHOW Hepapxud. PaccMaTpuBaeMasi B JIAHHOW CTaTbe
MOJAETh C JUCKPETHBIM BPEMEHEM IMPENCTaBISET COOOW CHCTEMYy TISTh JWUHAMHYECKHX YPaBHEHUM.
bunomnspHas peakuust o0IIECTBa ONMMCHIBAET CUTYAIUIO C JIByMsl YCTOMUYMBBIMHU paclpeleeHUsIMU BIacTH;
JIPYTMMH CIIOBaMH, JUISI KaXJIOTO TOCYIapCTBEHHOI0 YMHOBHMKA BO3MOXKHBI [1Ba 3HAYEHUS 00beMa BJIACTH,
Ka)K/10€ U3 KOTOPBIX paccMaTpuBaercs OOIIECTBOM Kak jKenaTelbHoe. Eciau KaKIplii YMHOBHMK peain3yeT
Oonpmmii 00bEM BIACTH M3 THX JBYX, TO UMEET MECTO PaclpeneleHue «CHIBHOW PYKH», €CIH BCE OHU
peanu3yloT MEHbIINH 00beM, TO UMEET MECTO NMapTULUIATOPHOE paciperneneHue. [lon GropokpaTHuecKUM
KJIAHOM TTIOHMMAETCSI 00bEeTMHEHNE OIOPOKPATOB, HMEIOIINX OOIIMA HHTEPEC U MPECISIYIONTUX O0IIHe 1EH,
BOOOIIIE TOBOpPsI, OTJIMYHBIE OT Lieed ofmiecTBa B IejoM. B crathe paccMmarpuBaercs uepapxus U3 ISATH
JOJDKHOCTHBIX JIMLl, M3 KOTOPBIX OIMH SIBJISICTCS IEPBOMEPApPXOM, a 4YEThIpe IpPyrux oOpasyroT nABa
KOHKypupylomux kinaHa. Cucrema u3ydaercs 4uciieHHO. [lokasaHo, B YaCTHOCTH, YTO B 3TOM CHCTEMe
BJIACTOJIIOOME KIIaHA CYLIECTBEHHO BJIMSET HA TO, HACKOIBKO OBICTPO €My YIAETCsl yBEIUYUTH CBOIO BJIACTh,
OJHaKO caMO JOCTUTHYTOE KOJIMYECTBO BJIACTH IIOYTH HE 3aBUCHUT OT BIIACTOIIOOMS, a ONIPEAEISETCS peaKiust
o01ecTBa.

KuaroueBble cjioBa: MareMaTHYecKOe MOJETHPOBaHWE, IMHAMHYECKAas MOJeNnb, cucrema «Bmacte -
OO0111ecTBOY, MTOMUTHIECKUE KITAHBI, YUCIICHHBIH YKCIIEPHIMEHT.
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