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MODELING OF CONTROL OF STABILITY OF COMMUNICATION CHANNELS
IN DEVELOPMENT MANAGEMENT CONDITIONS

Abstract. In the management of communications under the conditions of the development
of an industrial enterprise, there are continuous violations in communications due to the poor
quality of communication channels or due to unexpected changes in the environment with which
communication channels can not exist. To solve this problem, a scientific and methodical approach
to controlling the stability of communication channels has been developed in the management of the
development of an industrial enterprise, which is based on the consideration of the peculiarities of
different types of internal and external communication channels and the use of which makes it
possible to identify problems in communications in a timely manner and adapt communication
channels to changes in external environment or to the features of internal communications.

The methods of formalizing the estimation of the stability of communication channels of an
industrial enterprise are developed, providing the basis for their correction or for adjusting
managerial decisions in case of distortion of the information received through insufficiently stable
communication channels. In order to assess the stability of the communication channels, it is
proposed to distinguish between internal and external communication channels. In turn, the internal
communication channels can be upright and horizontal. Vertical channels combine subdivisions or
individual workers at different levels of the hierarchy, and horizontal channels combine
subdivisions or employees of an enterprise that are at the same level of the hierarchy. In addition, it
is proposed to distinguish between symmetric and asymmetric channels as well as unitary and
binary communication channels.

Models for estimating stability are developed for each of the proposed communication
channel types. An analysis of the stability of communication channels of an industrial enterprise
allows them to be adapted to changes in the external environment or characteristics of internal
communications.

Keywords: modeling, control, stability, communication channels, management,
development, industrial enterprise.
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MOJEJIOBAHHSA KOHTPOJIIO CTABLJIBHOCTI KOMYHIKAIIMHUX KAHAJIIB
B YMOBAX YIIPABJIIHHA PO3BUTKOM

Anotauis. [lpum ympaBmiHHI KOMYHIKAIliiIMH B YMOBaxX pPO3BUTKY IPOMHCIOBOTO
HiANPUEMCTBA CIIOCTEPIraloThCsl CYLUIbHI MOPYIIEHHS 3B’A3KY Y 3B’A3Ky 3 HHU3BKOIO SKICTIO
KOMYHIKaIliIfHMX KaHaliB ab0 4epe3 HECHOJiBaHI 3MIHM y CEpEJOBHIN, 3 SKAM KOMYHIKaIlidHI
KaHaJIM He MOXKYTh icHYBaTH. [ po3B’si3aHHA 11i€i MpobaeMu po3poOIeHO HAYKOBO-METOJMYHHUN
X1 70 KOHTPOJIO CTIMKOCTI KOMYHIKAIIMHUX KaHAaJiB B YIPaBIiHHI PO3BUTKOM MPOMHCIOBOTO
MIANPUEMCTBA, SIKUI 0a3yeThCsl Ha PO3IJIsLl OCOOIMBOCTEH PI3HUX THITIB BHYTPIIIHIX 1 30BHILIHIX
KOMYHIKallIHHUX KaHaJiB Ta BUKOPUCTAHHA SKHUX J0O3BOJISIE CBOEYACHO BHUSBISATH MpoOIeMU B
KOMYHIKAIliSIX Ta aJlanTyBaTH KOMYHIKAIiifHI KaHAIH 70 3MiH Y 30BHIITHBOMY CEpeOBHIII a00 10
0COOIMBOCTEN BHYTPIITHIX KOMYHIKAIIIH.

Pospobieno wmetoam ¢dopmamizaiii  OMIHKKA CTaOUTRHOCTI KOMYHIKAI[IHHMX KaHAJIB
IPOMMCIIOBOTO IIJNPHUEMCTBA, IO 3a0e3redye OCHOBY Ul iX KOpeKIii abo Ui KOpUT'YBaHHS
YIPaBIIHCHKHUX PillleHb Y pa3i BUKPUBIICHHS iHpOpMaIlii, OTpUMaHOI Yepe3 HeIOCTaTHhO CTabUIbHI
KOMYHIKalliiHi kaHamu. J[ns oOmiHKM CcTaOUIbHOCTI KOMYHIKAI[IMHUX KaHalliB MPOMOHYEMO
PO3PI3HATH BHYTPILIHI 1 30BHIIIHI KaHaIH 3B’S3Ky. Y CBOIO 4epry, BHYTPIIIHI KOMYHIKaIliiH1
KaHaIM MOXYTb OyTH BEPTHKAJbHUMH 1 FOPU3OHTAIBHUMU. BepTukanpHi KaHamu o0’ €IHYIOTH
MiApO3ALIM ab0 OKpeMHX TMpAaIiBHUKIB HAa PI3HUX PIBHAX i€papxii, a TOPU3OHTAIbHI KaHAIU
MOETHYIOTh IMIIpO3au abo TpAIiBHUKIB MiANPHUEMCTBA, MO MNepe0yBalOTh HAa OJHOMY pIiBHI
iepapxii. KpiM TOro, mponoHyeMo pO3pi3HATH CHMETPHYHI Ta ACHMETPUYHI KaHAJIH, a TaKOX
VHITapHi Ta OiHapHI KaHAIH 3B’ A3KY.

Mogeni OmiHKH CTaOTBHOCTI PO3pOOIEHO I KOXKHOTO 13 3allpOTNIOHOBAHUX THIIIB
KOMYHIKaIlilHUX KaHamiB. AHali3 CcTa0iIbHOCTI KOMYHIKAI[IMHUX KaHAiB MPOMHUCIOBOTO
MIANPUEMCTBA JIO3BOJISIE IM  ajanTyBaTHCAd [O 3MIiH y 30BHIIIHBOMY CepeloBHII abo
XapaKTepUCTHKAX BHYTPIIIHIX KOMYHIKAIIIH.

KaouoBi cjoBa: MoJeIIOBaHHS, KOHTPOJIb, CTAOUIBHICTh, KOMYHIKAIIIMHI KaHAaJH,
YIIpaBIiHHA, PO3BUTOK, IIPOMHUCIIOBI MiITPUEMCTBA.
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MOJEJUPOBAHUE KOHTPOJISI CTABUJIBHOCTU KOMMYHUKAIIMOHHBIX
KAHAJIOB B YCJIOBUSIX YIIPABJIEHUS PABBUTUEM

AnHoraums. [Ipu ynpaBieHUn KOMMYHUKALUSMU B YCIOBUSX Pa3BUTHs IPOMBILIIEHHOTO
NpCaAIpUusATUI Ha6JIIOIIaI-OTC$I CINIOIIHBIC HapyHMICHUSA CBA3M B CBA3M C HHU3KHMM Kad€CTBOM
KOMYHUKAIMOHHBIM KaHAaJIOB HJIM H3-3a HCOXUIAHHBIX N3MCHEHUH B cpeac, B KOTOpOP'I OHHU HC
MOTYT CYIIECTBOBaTh. JIJis pelieHus 3Toi mpoOiieMbl pa3paboTaH HAyYHO-METOAMYCCKUI TOAX0 K
KOHTPOJIIO YCTOWYMBOCTH KOMYHHUKAI[HOHHBIX KAHAJIOB B YIIPABJICHUN PA3BUTHEM MPOMBIIILJICHHOTO
NPEANPHUATHS, OCHOBAHHBIM HAa PACCMOTPEHHH OCOOCHHOCTEH pa3IMYHBIX THIIOB BHYTPEHHHX H
BHEIIHUX KOMYHHKAIIMOHHBIX KaHAJIOB, HCIIOJb30BAHHE KOTOPBIX IO3BOJIIET CBOEBPEMEHHO
BBISIBJIATDH HpO6HeMBI B KOMMYHUKalMAX U aallTUPOBATh UX C UBMCHCHHUSIMU BO BHEIIHEN cpeae
WM K 0COOCHHOCTSIM BHYTPEHHUX KOMMYHUKALIUH.

PazpaboTansl MeToabI (hOpMaTU3alliy OIICHKH CTAOMIBLHOCTH KOMYHUKAIIMOHHBIM KaHAJIOB
MMPOMBIINIJICHHOTO MPEAIIPUATHA, KOTOpI)IP'I 06ecneqHBaeT OCHOBY JIsI HUX KOPPECKUOUW WU IJId
KOPPEKTUPOBKHU YIPABICHYECKUX PEIICHHUH B Cllyyae MCKaKEHUS HHPOPMAIUH, MTOJy4eHHON H3-3a
HEIOCTATOYHO CTAOWJIBHBIX KOMYHHKAIIMOHHBIX KaHaioB. J[Jis OIEHKH CTAaOWJILHOCTH KaHaJIOB
CBS3M TMpeJylaracTcs pas3iindyaTh BHYTPEHHHE M BHEIIHHWE KaHajabl CB3M. B CBOIO ouepessb,
BHYTPEHHHE KaHAIbl CBS3M MOTYT OBITh BEPTHKAJIbHBIMH W TOPH30HTAIBHBIMH. BepTHKalbHbIC
KaHaJbl 00bEIUHSIOT MOApPA3IeICHUs WIH OTJACIBbHBIX PAaOOTHUKOB HA PAa3HBIX YPOBHSAX UEPAPXHH,
a4 TOPHU3OHTAJIBHBIC KaHAJIbI O6’BC,ZLI/IH$IIOT noapasaciICHuA HJIN pa6OTHI/IKOB MPpECaAIIpuUsITUs,
Haxoa41muXxcs Ha OJJHOM YPOBHE HECpapXuu. KpOMe TOro, npeajrara€Tcs pa3jiniyatb CUMMETPHUYHBIC
1 aCUMMETPHUYHBIC KaHaJIbl, 4 TAK)XKE€ YHUTAPHBIC U 6I/IHapHI>I€ KaHaJIbl CBSI3H.

Mojenu OIEHKH CTaOWILHOCTH pPa3pabOTaHbl Ui KaXJAOTO W3 MPEITI0KECHHBIX THUIIOB
KOMYHHMKAITAOHHBIX ~ KaHAJIOB.  AHaJW3  CTAa0OMJIBHOCTH  KOMYHHMKAIIMOHHBIX  KaHAJIOB
MPOMBIIUIEHHOTO MPEANPHUATHS MTO3BOJISCT UM aIalTHPOBAThCA K M3MEHEHUSAM BO BHEIIHEH cpejie
WK XapaKTePUCTHKAX BHYTPEHHUX KOMMYHHKAITHHA.

KiaroueBble cjioBa: MOJCIMPOBAaHHE, KOHTPOJb, CTAaOWIBHOCTh, KOMYHHKAIIMOHHbBIC
KaHaJIbl, YIIPABJICHUE, PA3BUTHE, IPOMBIIICHHBIC TPEATIPHATHS.

®Dopmyi: 10; puc.: 1; Tabm.: 3; 6uom.: 26.

Introduction. Management of the development of an industrial enterprise is important to
ensure the stability of communication channels. In general, stability is the ability of the system to
function in equilibrium and without changes in its own structure. In the context of the development
of industrial enterprises and the management of communications under the stability of the
communication channel of the industrial enterprise implies its ability to transmit the necessary
information to the right extent and without delays. The timely detection of the instability of the
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communication channel is necessary for the implementation of measures to fix it or create a new
one. In fact, the instability of the communication channel implies the presence of already existing
delays in the implementation of communications, loss of information or distortion of information
transmitted. Under potential volatility, it is suggested to keep in mind the near-threat of actual
instability as a result of channel degradation or the complication of communications that the old
channel can not handle in the future.

Literature review. World Bank tends to espouse and promote the title "Development
Communication” while UNICEF uses "Communication for Development". The difference seems to
be a matter of semantics and not ideology since the end goals of these global organizations are
almost identical to each other (UNICEF).

Bessette defined development communication as a "planned and systematic application of
communication resources, channels, approaches and strategies to support the goals of socio-
economic, political and cultural development”. Development communication is essentially
participatory [1].

Development support communications is a discipline in development planning and
implementation in which more adequate account is taken of human behavioural factors in the design
of development projects and their objectives [3].

"Communication is a key factor to begin and keep a proper Sustainable Development
strategy"” [2]. Development Communication can be defined as a "dialogue-based process entailing
the strategic application of communication approaches, methods and/or technologies for social
change”. This definition highlights the three important features of development communication —
process, analytical activity based on dialogue, and aims to achieve change [12].

Communication plays a vital role in project coordination, management, knowledge
collection and transfer [8,10].

Jamias articulated the philosophy of development communication which is anchored on
three main ideas. Their three main ideas are: purposive, value-laden, and pragmatic (Jamias, 1975).

Communication processes and the adoption of new technology does not go on apart from the
factors which define the behavior of the social, economic and political system. Correlational
analyses are of little value in explaining communication processes, or in establishing their role in
relation to development [7].

According to Shannon and Weaver’s model, a message begins at an information source,
which is relayed through a transmitter, and then sent via a signal towards the receiver. But before it
reaches the receiver, the message must go through noise (sources of interference). Finally, the
receiver must convey the message to its destination. Shannon and Weaver’s model clearly
demonstrates why even the simplest communication can be misunderstood. Transmitting a signal
across additional media only adds to the complexity of the communication and increases the
chances for distortion [23].

Payne (2001) defined channels as the means used to transmit the message from sender to
receiver. Messages can be transmitted through many channels. The choice of channel depended on
time available, expenditure involved, urgency of the information and intellectual and emotional
state of the sender and receiver.

Such topical communication channels as crout-technology are researched in the work of
0O.Zozulov and K.Poltorak, who proposed a two-contour model of communication influence. The
basis of this model is the evaluation of the effectiveness of two areas of communication impact —
contextual information and commodity-information [26]. But it should be noted that this area of
communication has a limited audience, which does not always coincide with the actual contractors
of the company, that is, this channel does not guarantee the receipt of information by the consumer.
In addition, internal communications remain out of focus.

The concept of development communication policy science has reference to the following:
Diffusion model which enunciates that ‘that the role of communication was (1) to transfer
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technological innovations from development agencies to their clients, and (2) to create an appetite
for change through raising a ‘climate for modernization” among the members of the public [5].

The issue of managing the stability of communications of an industrial enterprise, taking
into account the specifics of the post-Soviet countries, was considered by many researchers. Thus,
T. Sakharova and M. Filippov investigated the features of marketing communications and obstacles
that arise in the process of their implementation [20]. The basis of their research is the model of
Shenon-Vivera and the assumption that all barriers to marketing communications are divided into
macroshops and microphones. Under the macroshops are meant any interference from the external
environment, which can be short-lived or long-lasting. In turn, microsystems are divided into
physical, semantic and psychological [20]. The disadvantage of this approach in the absence of
methods for detecting and formalizing the impact of these obstacles on the overall stability of the
communications industry.

Methods of analyzing communications and making conclusions about their perspectives
were developed in studies by L. Sacher, in which it is suggested to relate communication to one of
three types: the zone of attraction, variational communications and communication gap [17, 18, 19].
The main criterion for assigning communications to one of these categories is the ratio of costs and
results when the communication channel is involved. The main disadvantage of this approach is the
focus only on the management of internal communications, as well as the evaluation of
communications in general at the enterprise, without separating individual communication channels.

Therefore, there is a need to develop methods for formalizing the assessment of the stability
of the communication channels of the industrial enterprise, which provides the basis for their
adjustment or for adjusting managerial decisions in the event of distortion of information coming
through insufficiently stable communication channels

Methodology. The emergence of defects in communication channels and the assessment of
their stability depends on the kind of communication they serve. In this aspect, it is proposed to
distinguish between internal and external communication channels. In turn, the internal
communication channels can be upright and horizontal. Vertical channels combine subdivisions or
individual workers of different levels of the hierarchy, that is, one of the participants in the channel
is in subordinate relationships in accordance with another. Horizontal channels combine
subdivisions or workers of an enterprise that are at the same level of the hierarchy.

In addition, it is proposed to distinguish between symmetric and asymmetric channels, as
well as unarar and binary communication channels [10]. Symmetric communication channels are
binary, and the exchange of information is carried out through them on an equal footing. For
example, these are the communication channels between the industrial enterprise and its suppliers —
communications are carried out through negotiations of two equal parties. At the same time,
asymmetric communication channels can also be unary — when the information goes only in one
direction. When communicating through binary asymmetric channels, the parties are not equal.

In assessing the stability of communication channels, it is necessary to distinguish between
universal stability indicators that are inherent to all communication channels, and specific indicators
of stability, which are due to the peculiarities of certain types of communication channels. The main
communication streams that are different in terms of stability assessment are shown in Fig. 1

The main external communication channels include channels that interact with consumers,
resellers, contractors and suppliers, competitors, and government agencies.

The communication channel between the industrial plant and the consumers it produces is
asymmetric and binary (channels 1 and 2). This is due to the fact that industrial enterprises usually
do not have direct contact with the consumer, but carry out sales through resellers. Information
about its products is provided by the company through advertising, and information on consumer
attitudes toward industrial production is obtained through marketing research and direct complaints.
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Figure 1. The main types of communication flows of the enterprise in terms of stability assessment
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Advertising communication channels are usually unstable due to the very principles of time-
limited advertising campaigns. The only exception is advertising through a permanent presence on
the Internet, that is, through the company’s website. The stability of such a communication channel
can be estimated through the dynamics of visits and the level of consumer satisfaction. The
dynamics of visits is proposed to be evaluated as:

Ssitev _ ikt (Vt —Vt—lj’ (1)
t=1 Vt—l

— the dynamics of the visit of the site of the industrial enterprise or other
means of representation on the Internet;
k, —weight coefficient for the time moment t;

where StV

V, -the number of visits at the time t;

V,_, —the number of visits at the time t-1;

T - the number of periods for which the stability analysis of the communication channels is
carried out.
In the general we can assume that the more distant the period from the modern one, the less

its weight, therefore, it is possible to calculate the weight as k, = % If the dynamics of the visit is

positive, then this communication channel can be considered stable.
In turn, the level of consumer satisfaction is proposed to be assessed as:
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. T P D
S siteZ — Z kt t_D _ 1 ' (2)
t=1 Vt

S siteZ

where — the level of satisfaction of consumers of products of the industrial enterprise

in the implementation of communication through the Internet;
k, —weight coefficient for the time moment t;

P,° — the growth rate of sales at the time t;

V,” - the growth rate of visits at the time t;

T —the number of periods for which the stability analysis of the communication channels is
carried out.

In order to assess consumer satisfaction, the assumption is made that a satisfied visitor
makes purchases of an industrial company’s products, therefore the growth rates of sales and visits
are approximately the same. It should be noted that this assumption makes sense only in the absence
of irregular events, first of all, advertising campaigns. If the indicator is close to zero, then this
communication channel can be considered stable.

Communication channel in communication with the consumer in the opposite direction,
from the consumer to the enterprise, can be evaluated by traditional methods of analysis of
marketing research. In this case, indicators such as sample representativeness, factor distribution,
dispersion reliability criteria, etc. are used.

Communication channels with resellers, contractors and suppliers are symmetrical, and the
interaction with these counterparties is carried out on an equal footing (channels 3 and 4).
Typically, these communication channels are stable, and problems arise when the external
environment drastically changes, that is, the stability of this type of communication should be
evaluated using universal indicators for assessing the stability of external communication channels.

More sophisticated and specific in terms of assessing the stability of communication
channels is the relationship with competitors. These channels are asymmetric, and the leak of
information from the enterprise to competitors in general is considered undesirable. For an effective
development, an industrial enterprise needs to have information about technologies that use
competitors and the effectiveness of their business processes. The stability of the communication
channel from competitors to the industrial enterprise (Channel 5) is proposed to be evaluated
depending on the completeness of the indicators that characterize the activities of competitors. The
calculation of the integrated indicator of the company’s awareness of competitors is proposed to be
carried out according to the formula:

C
| conc _ ZWC (Icplan _ |Cfact )’ 3)

c=1

| ©°"° —an integrated indicator of the company’s awareness of competitors;

where

w, —weighting factor for the c-th characteristic of competitor activity,

IcIOIan — assessment of the required awareness of the c-th characteristic of competitors’
activities;

| 2t — evaluation of actual awareness of the c-th characteristic of competitors’ activities;

C - the number of characteristics of competitors’ activities that are necessary for
constructing a strategy for the development of the competitiveness of an industrial enterprise.

Consequently, the communication channel from the industrial enterprise to the competitors
(channel 6) should pass only the information that is useful to convey and filter all the other in order
to minimize the possibility of industrial espionage, copying of technologies and know-how, and so
on. At the same time, the purpose of functioning of the communication channel with competitors
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comes into conflict with the communication channels with other contractors, because excessive
secrecy may prevent the delivery of information to consumers.

The last type of external communication channels, with the government, is considered as
one way (channel 7). This is due to the fact that the formal exchange of information, such as
submission of reports to public authorities, is not considered — this type of activity is regulated and
stable in substance. Information from government agencies that may be lost or received late is data
on changes in legislation and regulations relating to an industrial enterprise. The assessment of this
communication channel should be made taking into account the timeliness of obtaining information
and sending it to all interested enterprises.

A feature of assessing the stability of all external communication channels is the need to
take into account the possibility of abrupt changes in the state of the environment. The Ukrainian
economic environment is characterized by catastrophic changes that manifest themselves in the
form of ordinary financial and economic crises associated with fluctuations in the world economy,
but they have Ukrainian autonomous features.

All these crises require the company to have stable and strong communication channels for
timely detection of problems in the external environment and response to crises. Economic and state
actors communicating with an industrial enterprise, in times of crisis, are changing their behavior,
so traditional communication channels may not be able to cope with new needs. Usually, in crisis
phenomena, economic entities have several possible trajectories of further functioning. Points in
which different trajectories are possible are called bifurcation points. Traditionally, under the point
of bifurcation, we mean the critical state of a system in which it becomes unstable with respect to
fluctuations and there is uncertainty about the subsequent state of the system [11]. Therefore, when
assessing the stability of external communication channels, it is necessary to identify bifurcation
noises, indicating the possibility of a sharp change in the behavior of the contractor of
communication. The presence of bifurcation noise indicates the potential instability of the
communication channel. Bifurcation noise refers to information on changes in the external
environment that exceeds the limit value and directly or indirectly affects the communication
channels of the industrial enterprise.

In order to detect bifurcation noise affecting the communication channels of an industrial
enterprise, it is proposed to construct a set of dependencies of the form:

Ro=Th (%X, ), @)

where R, - h-thindicator of development of industrial enterprise;

f,, — a function that connects the h-th indicator of the development of an industrial
enterprise with the parameters of the environment;

Xy ,...,xK — indicators of the environment reflecting the existence of a crisis for the h-th
h

indicator of the industrial enterprise;
K, - the number of environmental indicators that reflect the presence of the crisis, and

associated with the h-th indicator of the development of an industrial enterprise;

H —the number of indicators for the development of an industrial enterprise;

h=1,.,H.

To identify dangerous situations in which a small change in the environmental index can
lead to a significant change in the indicator of the development of an industrial enterprise it is
necessary to find a partial derivative function at the point:

Dy = i (e ), 5)

where DP|1(,t —angular coefficient of the tangent to the function graph at the point t;
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f.X — partial derivative of a variable function, which connects the h-th indicator of the
development of an industrial enterprise with the parameters of the environment;
X, — the value of the k-th index of the external environment at the point t.

The geometric meaning of the derivative calculated for a single point is that it shows the
angular coefficient of the tangent to the function graph at that point. Therefore, if the angular
coefficient is greater than the limit value, it can be assumed that the existing bifurcation noises,
which indicate a significant change in operating conditions, which is a danger to the development of
an industrial enterprise, respectively, to overcome this danger, the communication channel needs to
be analyzed for compliance with the prevailing conditions.

Each communication channel can be linked to several indicators of the development of an
industrial enterprise. Thus, the communication channel with suppliers is related to the indicators of
cost and quality of products. Therefore, in order to assess the danger to the communication channel,
it is necessary to take into account all the indicators of development associated with it and partial
derivatives for a function that describes the dependence of these development indicators on the
environmental performance.

Therefore, in order to decide on the danger to the communication channel, it is proposed to
calculate the bifurcation noise ratio:

StW= UU ) (6)
1/D,, > D"

it = ) 7

* |o|p,, <D 0

where S;" —the bifurcation noise ratio for the w-th communication channel at the time t;
b, ; — assessment of the existence of danger for indicators of development of an industrial
enterprise at time t for the u-th partial derivative, u eU";

U™ — the set of partial derivatives for indicators of the development of an industrial
enterprise associated with the w-th communication channel;
U —powerset U";

Du’t —angular coefficient of the tangent to the function graph at the time t;
DJV' — limit value of the angle factor which is considered dangerous.
If the value is S;" is equal to zero, then the w-th communication channel can be considered

stable. The closer you are S to one, then the greater the threat that communication capabilities

will not be enough.

For the case of internal communication flows, the main difference that determines the
assessment of stability is the equality of their parties. Vertical communication channels are
asymmetric and unequal in nature, they combine leadership and performers. These channels include
channels between the owners and the management of the enterprise (channels 8 and 9), the
management of the enterprise and the management of the divisions (channels 10 and 11), the
management of the divisions and performers (channels 12 and 13).

For asymmetric vertical channels, it is suggested to evaluate stability, depending on whether
the information comes from the manager to the subordinates, rather the opposite. When
communicating from subordinates to managers it is necessary that the information is aggregated,
but at the same time, sufficiently fully reflects the results of their work or problems that arise and
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require intervention of the management. The estimation of stability of internal asymmetric vertical
channels from subordinates to managers is proposed to be carried out according to the formula:
pl fm €0
qup _ m, +m," +m, ®)
q rﬁmax !

where S;’p — assessment of the stability of the g-th internal asymmetric vertical channel
from subordinates to managers;
mqIOI —assessment of informing about non-fulfillment of plans;

mqpl —assessment of information on force majeure;

mqIOI —evaluation of the electronic document flow system;

43 max

m

For the transfer of qualitative assessment by managers to the quantitative measurement, we
propose a scale, which is shown in table 1.

— the maximum possible amount of estimates.

Table 1
Scale for estimating the internal asymmetric vertical channel from subordinates to managers

Indicator Qualitative Quantitative

assessment assessment
On time 0
Informing about Delay for a few days 1
non-fulfillment of plans | Only upon request from the management 2
Hiding and distorting information 3
. On time 0

Informing about

force majeure D_elgy for a fgw day S - 2
Hiding and distorting information 4
Availability of Full coverage 0
electronic document Partial coverage 1
management system Missing 2

In the implementation of communications from managers to subordinates, the main thing is
to ensure the manageability and bringing the tasks to the required detail. Management standards
depend on the type of management activity. The following norms are considered to be optimal [16]:

complex non-standard work requiring high qualification of employees - 5-7 subordinates to
the head;

subdivisions with standard procedures and skilled workers - 10-12 subordinates to the head:;

typical standardized work, such as management of workers in production workshops - 15-17
subordinates to the manager.

The estimation of the stability of internal asymmetric vertical channels from managers to
subordinates is proposed to be carried out according to the formula:

r 1 Z []0]
) me’ + Z(R : (mgr +m )j
Sq "= : mmax ' (9)

where San — assessment of the stability of the g-th internal asymmetric vertical channel
from managers to subordinates;

1
R - the number of workers in the lower link of the communication channel (instead E

weight coefficient can be used for each worker);
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m, —assessment of the implementation of the standards of manageability;

m,. —evaluation of the quality of the decomposition of tasks from the r subordinate;

eo
Mgy

management system;
54 Max H H H
—the maximum possible amount of estimates.

—assessment of the coverage of the functions of the worker by the electronic document

m

For the transition from qualitative evaluation to the quantitative measurement, a scale is
proposed, which is shown in table 2.

Table 2
Scale for estimating the internal asymmetric vertical channel from managers to subordinates

Indicator Qualitative Quantitative

assessment assessment
Norm 0
Compliance with the More than one and a half 1

manageability indicator and less than twice the rate

Exceeds the norm by two or more times 4
Complete to the level of everyone 0
Decomposition of tasks ge;;g;g:er >
Missing 4
Auvailability of electronic | Full coverage 0
document management Partial coverage 1
system Missing 2

There are symmetric unary communication channels between the units and managers of the
same industrial enterprise. Through these communication channels, units or their leaders coordinate
their activities on an equal footing. To assess the stability of such channels, the main indicators are
the number of conflicts that arise in the communication process:

(e

goor =]
J

— : (10)

m

where S f” —assessment of the stability of the j-th internal symmetric horizontal channel;

1
L - number of channel participants on both sides (instead E weight coefficient can be

used for each participant);
con

mj~ - estimating the number of conflicts that occur during communication, the I-st
participant;
m?,o' —evaluation of the results of conflict resolution by the I-st participant ;

m™® — the maximum possible amount of estimates.

To translate the qualitative assessment by the participants of the horizontal communication
channel to the quantitative measurement, we propose a scale is shown in table 3.
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Table 3
Scale of evaluation by the participants of the internal horizontal communication channel

Indicator Ss,::g?r:é\:ﬁ Quantitative assessment
Always 5
The num_ber _of Often >
communications Somelimes >
conflicts
Never 0
Not solved 5
?:rslﬁlltcst of Is solved with the involvement of management 2
resolution Is solved on their own 1
Conflicts do not arise 0

Thus, for each of the types of communication channels considered it is expedient to use
specialized methods for assessing their stability. An analysis of the stability of communication
channels of an industrial enterprise makes it possible to adapt them to changes in the external
environment or to the characteristics of internal communications.
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