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Abstract — This paper considers the problem of optimal
structural business process model choice in a telecommunications
company using mathematical methods and mathematical model
construction. For modelling this problem a hierarchical structure
is proposed due to a number of advantages. The paper offers a
modified Analytic Hierarchy Process method to solve the given
problem that leads to gaining adequate results. The paper
discusses the results of modelling and gives recommendations
how to increase the efficiency of telecommunications company
activity. The recommendations are based on the model
calculations obtained.
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. INTRODUCTION

Nowadays the Ukrainian telecommunications companies
face a problem of activity improvement aimed at granting
high-quality services and maintenance of competitive
positions on both domestic and foreign markets. To solve this
problem, the telecommunications companies must use the
mechanism of economic activity focused on the process
management; improvement of the end-to-end business
processes requires a high level of automation and decrease of
operating costs and improvement of the customer service
quality. It provides a choice of the optimal structural business
process model.

The research paper [11] gives a set of business process
structural models of which it is proposed to choose the
optimum, as well as substantiation and a detailed description
of a set of selection criteria. The alternative structural models
include the following: enhanced Telecom Operation Map,
Information Technology Infrastructure Library, Control
Objectives for Information and related Technology,
Telecommunication Process Classification Framework of the
American Productivity and Quality Center, Porter’s model
(Value Chain Model), International Business Language of the
PWC, Business Technology Optimization lifecycle approach
of the HP.

As the criteria for comparison and choice of various models
the following were chosen: openness, systematisation,
business or technology orientation, depth of elaboration,
appreciation  of information technology  specificity,
appreciation of telecom industry specificity.

To obtain adequate results of optimal telecommunications
company’s business processes structural model choice, it is
important that a decision to be taken is based not only on
deductive logic, but also applying appropriate mathematical
methods. As a primary element of activity, the decision-

36

making concept considers the decision as a deliberate choice
of one of several alternatives. Application of mathematical
methods for decision-making involves construction of a
mathematical model, which formally represents a problem
situation, i.e. a decision-making situation.

The aims of this paper are:
to build a mathematical model for choosing optimal
structural business process model for telecommunications
companies;
to offer a mathematical tool for a systematic approach

to decision-making problems, the use of which will lead to

adequate results.

The problem of optimal structural business-processes model
choice in telecommunication branch should be viewed as a
multi-criteria decision problem.

The multi-criteria decision problem is a mathematical
model of making the optimal decision according to several
criteria that reflect the evaluation of various qualitative and
guantitative characteristics of the objects on which the
decision is made [8].

It should be noted that in order to analyze and to solve the
practical multi-criteria decision problem of optimization, one
should apply only those definitions and conceptions, methods
and procedures, which would lead to adequate conclusions and
recommendations.

The proposed model for choosing the optimal structural
business process model in a telecommunications company is a
hierarchical scheme - a weighted graph with the structural
relations “consist of”. Such structure of model was chosen
based on certain advantages of hierarchical models over
models of other kinds; namely, they [7]:
enable investigation of the degree of influence of the
priorities of elements of the top levels on the priorities of
elements of the bottom levels;
give detailed information on the structure of the
investigated problem;
are steady,
insignificant effect;
are flexible, i.e. addition of elements to a well

structured hierarchy does not destroy its characteristics.

So, let's consider, in more detail, the concept of hierarchy.
Let «<» be order fuzzy binary relation in some set of X [4],
[13]. For any relationx <y, x,y € X, it is possible to define
the relation x < y, which means x < y,x # y. They say that y
covers x if x < y and thereisnosuchz € X, thatx < z < y.

HIERARCHY MODEL DESCRIPTION

. that is small indignations cause



Scientific Journal of Riga Technical University
Computer Science. Information Technology and Management Science

2011
Volume 49

Let X be a finite partially ordered set with the greatest
element x [7]. The set X is a hierarchy if there is such a
partition X into subsetsLy, k = 1,h, where the L, = x, the
following conditions are satisfied:

Dx€el, =>x cLiy, k=1,h—1,where

x~ = {y|x covers y};
2)x €L, = xT c Ly_y, k =2,h,where
x* = {y|y covers x}.

For each x € X there exists a weight function, whose value

depends on the problem, for which a hierarchy is built;

w,eix~ - [0,1], Z w,(y) =1

VEX~

Sets L, are referred to as levels of the hierarchy, and w, -
the priority functions with respect to element x.

So, the hierarchy is a certain type of system, based on the
assumption that elements of the system can be grouped in
certain sets. Elements of each group are under influence of a
certain group and, in turn, affect the elements of other group.
We shall consider that elements in each group (levels) of
hierarchy are independent.

Thus, the model of an optimal structural business process
model choice in the telecommunication branch represents a
hierarchy for which L; = {p}, where p corresponds to the
investigated problem, and each level of hierarchy
Ly, corresponds to its elements (to alternatives and criteria of a
choice) (Fig. 1).

p
Problem
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1

Fig. 1. The structure of the graph model of an optimal structural business
process model choice

To achieve the objective of a scientific research, it is
necessary to define priorities of the elements of each level of
the hierarchy L, in the constructed hierarchical model
concerning the overall objective (p) - a choice of optimal
structural business process model in a telecommunications
company. In other words, we shall define priorities (weight
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factors) for tops of any level of the root structure of the graph
model relative to the top p = L; which is the maximum
element of the hierarchy (the root of the tree).

Let, X = x4, ..., X, S Ly, and F = fi, ..., fn © L. It can
be seen that F = L,_,,X = L. Let the elementp € L,, such,
that any element of the set F belongs to the set p~. For each
element x;, i=1,n priority of this element (Wf].(xi)) is
determined concerning each element f;,j =1,m of the
previous level. For each element f; from a level of hierarchy
Ly_4 its priority w,(f;) is determined concerningp € L;. If
we designate as w(x;) the function of elements’ priority from
X concerning p:

W) = Y wy, Gow (). W
j=1

The equation (1) represents the process of weighing the
priorities x; regarding the elements f; by means of the
priorities f; regarding p and can be written down in a matrix
form:

W = BW, @)

where elements of a matrix in which elements are defined
as byj_wy, (x;), i = 1,n,j = 1,m and elements of vectors W/,
W —are w(x;) and wy,(x;), accordingly.

It is obvious, that the process of consecutive calculation of
the priorities x4, ..., x, S L, may be continued on induction
relative to the elements of levels L;_4, ..., Ly, thus defining the
priorities of any element of the hierarchy regarding the overall
objective L,.

The received priorities of all elements regarding the main
objective represent the weight factors of the graph model’s
tops.

To obtain the values of the weight factors of the graph units
from the investigated problem, it is expedient to use the
Analytic Hierarchy Process (AHP) method in view of the
constructed hierarchical model features.

1. THE ANALYTIC HIERARCHY PROCESS MODEL
DESCRIPTION AND WAY OF ITS MODIFICATION

It should be noted that the AHP method is the most
reasonable way to solve the multi-criteria decision problems in
a complex combination with the hierarchical structures rather
than an approach based on linear logic. Applying deductive
logic, the decision maker passes a complex way of
construction of logic chains, so that afterwards, being based
only on intuition, to unite the various conclusions derived
from these deductive references. In addition, the approach
based on the logic chains cannot lead to the best solution, as
the opportunity of reaching compromises between the factors
which lay in different circuits of logic thinking can be lost in
this case.
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It is necessary to consider that, for the decision of the task
under consideration, it is necessary to use such principles as
identity and decomposition, discrimination, comparison of
judgments and synthesizing. The AHP method is based on the
following principles: it is a regular procedure for hierarchical
representation of the elements, which reflects the essence of
any problem. This method consists of decomposition of a
problem into simpler components and further processing of
the sequence of the decision maker’s judgments by pair-wise
comparisons. The relative degree of importance (intensity) of
the elements’ interaction in the hierarchy is expressed as a
result. The AHP includes the procedures for synthesis of
multiple opinions; getting the priority criteria and finding
alternative solutions [10].

But it is also known that at the calculation of the vector of
weights, AHP has an implicit modelling error which consists
in incompatibility of the matrices of elements of pair-wise
comparisons of the hierarchical model, made by experts or
decision maker. That is, because those values of elements of
the matrix of pair-wise comparisons are formed on the basis of
subjective judgments and cannot be precisely measured.

One more powerful disadvantage of the AHP method is
that, for the multi-criteria decision problems with qualitative
criteria, the application of linear convolution, as it is stipulated
by the use of this method, is not justified and the item will not
lead to receiving adequate results [9].

Thus, to solve a multi-criteria decision problem, namely, to
make a choice of an optimal structural business process
model, it is necessary to apply the AHP method with its
insignificant modifications, which will lead to gaining
adequate results.

So, let’s consider in more detail the application of the
modified AHP method on the basis of nonlinear criteria
convolution for a choice of an optimal structural business
process model of a telecommunications company.

First, it is necessary to estimate the importance of separate
elements of various levels of the hierarchical model and to
find their priorities. For this purpose, according to AHP, there
are built pair-wise comparison matrices of the hierarchy
elements A = (a;;) with dimension n x n where each element
a;; of the matrix of elements relative to weights represents the
relation of the i-th object weight with the j-th object weight:

aij = wi/w;

Elements of the matrix A = (a;;) will be defined by the
following rule:

a;;i
’ 1, if elements have the identical importance,
3,if w; is not more essential than w;,
5,if w; is more essential than w;,
7,if w; is much more essential than w;,
9, if w; absolutely surpasses w;.
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It is necessary to note that on drawing up a pair-wise
comparison matrix, the elements a;; can accept values 2, 4, 6
and 8 and their inverse values with the purpose of looking for
compromises in an estimation of those elements which almost
do not differ from each other.

The substantiation of a nine-mark scale usage at the
comparison of the importance (weights) of elements of the
hierarchy has been reflected in T.Saati's works [7], [10].

In order to avoid a modelling mistake, the matrix of pair-
wise comparisons A = (a;j Jnxn Should be consistent.
Generally, consistency is understood in this way: when there
is a basic set of raw data, all other data can be derived
logically from them, using the transitive relation [7]. Matrix A
is called consistent, if a;;a;, = ay fori,j, k = In,i#j. A
degree of consistency is the maximum or principal eigenvalue
of the matrix 4 - A4, and the corresponding eigenvector

provides the orderliness of priorities [1], [2].
That is, the consistent matrix of pair-wise comparisons A
should possess the following properties:

e All elements of a matrix A are positive:

a;; = wi/w; >0, (i,j = T,n);

The matrix A is inverse symmetric:
wj L .
aij = Wi/Wj = 1/ /Wi = 1/ajil (L!] = 1,n),
a; =wi/w; =1, =12,..,n).

e The matrix A - is compatible:

Wi Wk

Wi wj

Ai,A,; = —:a..'
ik%kj w; ij

al-j = aikakj, for all i,j,k = 1,7’1;
e Number n equals to the maximum eigenvalue (4,,,4,)
of the consistent invertible symmetric matrix A [7], [2], and
a normalized vector-column w = (wy, w,, ..., w;,)T is a sole
one corresponding to the correct matrix eigenvector, that is:

A(w) = nw.

Let's note that at the realization of AHP in practice, it
appears that the strict inequality is satisfied 4,4, > n and the
components wy, w,, ..., w,, of the vector of weights will not be
coordinated with the data contained in the matrix of pair-wise
comparisons A = (a;; )nxn, NamMely, the equality a;; = w;/w;
is broken.

To avoid a modelling mistake, it is proposed to form a
matrix of pair-wise comparisons A = (a;; )nxn for each level
of the hierarchical model based on the data only about certain
basic elements [14]. A basic set is understood as a minimal by
quantity defining set of the matrix elements. The choice of the
certain basic set of elements depends on the scheme of
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comparison of objects, which will ensure the most reliable
results from the expert.

To solve this multi-criteria decision problem, we have
chosen the construction of the set of pair-wise comparison
matrices based of the first-row elements.

Proceeding from the properties 1) - 2), the elements from
the main diagonal of the matrix A — are known and equal to
one. Further, the expert (decision maker) compares the first
object with the weights of other elements of the matrix’s first
row; therefore, we receive the value a4, a;5,...,a:,. The
described method for finding elements from the first line of
the matrix of pair-wise comparison has been entitled “the
Scheme of comparison with the sample” [14] in whose role the
first object acts.

Other elements of the matrix of pair-wise comparison are on
the basis of the properties 2) - 3):

i,j=1n. 4)

Let's note that the matrix A constructed on the basis of the
first-row elements according to the formula (4), will satisfy to
the properties 3) - 4) [12], [14].

After the matrix A = (a;; )nxn IS generated by means of the
formula (4), it is necessary to calculate a vector of priorities on
the given matrix; in mathematical terms, finding the main
eigenvector of weights which after normalization becomes a

vector of priorities:

Ajj = Aj1445 = alj/ali:

w = (W, Wy, oo, wy)T
Its components are calculated by the formula:

()

The vector of weights w, calculated by formula (5)
mismatches the requirement of rationing as its last component
is equal to one. With the purpose for rationing of a weights
vector of elements from hierarchical model, we use the

formula:
n
w, = Wi/z Wi
i=1

As a whole, the proposed in [14] modification of the
method appears essentially easier than the initial method, both
at the stage of formation of the matrices of pair-wise
comparison and during finding the weight vector. Besides, it is
completely relieved of a modelling mistake as it satisfies the
properties of compatibility of the matrices of pair-wise
comparisons.

The next step is to determine the final priorities of elements
of the hierarchical model concerning the overall objective by
the formula (1) or (2).

It should be noted that the use of AHP, on which the linear
convolution of criterions (1) is based, is not always admissible
and motivated, especially for the multi-criteria decision
problems with a finite set of possible decisions.

W, =/, i=1,n

(6)
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More universal, from the point of view of the scope of

application, is nonlinear convolution:

min;_177 wf].(xi)wp(fj), i=1n )
which is proved by the leading Russian scientist V.G. Nogin
based on Y.B.Germejer's theorem and whose application is
proved for the widest class of multi-criteria problems with a
finite set of admissible decisions [14], [15].

According to the proof, if the following conditions are

simultaneously met:

1) the set of possible decisions is finite;

2) the set of criteria on it is positive;

3) the person, who makes decisions,

rationally[5],

any decision chosen can be received as a result of
maximization of the function — min;_17 wfj(xl-)wp(fj),i =
1, n, in the set X with the certain positive weight factors.

The initial two conditions for this class of multi-criteria
problems are satisfied, as the set of possible decisions (as well
as the quantity of criteria) is finite and values of criteria are
positive, if they are calculated on the basis of AHP.
Satisfaction of the third condition is also obvious. Thus, the
application of specified nonlinear convolution for the solution
of a multi-criteria decision problem is considered and proved.

So, for the solution of a practical multi-criteria problem
with a finite set of possible decisions for the choice of an

operates

optimal  structural  business process model in a
telecommunications company, is such x* € X, for which:
x* = arg max,ey j=11‘Amij(xi)Wp(fj) i=1,n (8)

For the solution of a practical multi-criteria decision
problem with a finite set of possible decisions for the choice of
an optimal structural business-processes model in a
telecommunications company it is advisable to use a modified
AHP method.

V.

During the research, the full dominant hierarchy by T.Saati
was constructed. Levels of the given dominant hierarchy are in
the order of subordination from the top down:

1) on the upper level - the basic problem is the choice of
an optimal structural business process model in a
telecommunications company;

2) on the second level — criteria, on which the structural
models are estimated and selected, namely: openness,
systematisation, business or technology orientation, depth
of elaboration, appreciation of information technology
specificity and appreciation of telecom industry specificity;

3) on the lower level - 7 basic alternatives of the choice,
namely, various structural business process models.

Thus, the model for choice of an optimal structural business
process model in the telecommunication branch represents a
three-level hierarchy which is shown in Fig. 2.

PRACTICAL REALIZATION
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The problem of choice of an optimal structural business process model; p = L,
F —criteria of choice of an optimal structural business process model; F = L,
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Fig. 2. The structure of the hierarchical model for choice an optimal structural business process model in telecommunication branch.

Being based on the results of a comparative analysis of a set
of structural business process models after various criteria,
which are specified in [11], it is necessary for the decision
maker to construct matrices of pair-wise comparison using (4)
and to calculate vectors of priorities using (5), (6), namely:
matrix of pair-wise comparison of criteria fj,j = 1,m
in relation to the main objective p;
seven matrices of pair-wise comparison of
alternatives x;,i = 1,n in relation to each criterion fiJ =

1,m.

The result of modelling calculations by the modified AHP
is the vectors of priorities of the hierarchical model elements
received on the basis of matrices of pair-wise comparison and
synthesis of general priorities of the choice alternatives
regarding the objective (Tab. I).
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As shown in Tab. 1, an optimal structural business process
model in a telecommunications company is enhanced Telecom
Operation Map (eTOM) - a systemic, high-level business-
oriented model aimed at providing any technological services,
including IT.

V.

So, as a result of the research, a mathematical hierarchical
model for the choice of an optimal structural business process
model in telecommunications companies is proposed. It is the
first time that a method for calculation of weight factors of a
graph hierarchical model of a decision-making problem based
on techniques of pair-wise comparisons is proposed. But the
proposed way of calculation of weight factors of the graph
model units and definition of the optimum decision is based

CONCLUSIONS
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on the use of the modified AHP method, which will allow
avoiding certain modelling mistakes in the choice of an

optimal structural business process model and will vyield
adequate results.

TABLE |
CALCULATION OF THE GENERAL PRIORITIES OF THE CHOICE ALTERNATIVES REGARDING THE OBJECTIVE

Criteria f;,j = 1,7 fi fa f3 fa fs fe f7
Weight o iy (0| convolution of crteri), (7
w,(f) 015 | 045 | 0,08 | 0,05 | 0,08 0,05 0,15 ' '
Alte.rnativ_es Weight relative to the criteria wy. (x;)
x;,i=17 j

Xy 014 | 031 | 022 | 0,08 0,39 | 0114 0,40 0,275556 0,0038462
Xy 0,14 | 0,10 | 0,04 | 023 0,08 | 0,28 0,08 0,114187 0,0032609
X3 0,14 | 0,10 | 0,04 | 023 0,08 | 0,28 0,08 0,114187 0,0032609
X4 014 | 0,31 | 0,22 | 0,08 0,19 | 0,07 0,20 0,227445 0,0035545
Xs 0,14 | 0,06 | 0,22 | 0,08 0,08 | 0,03 0,08 0,088374 0,0014218
Xe 0,14 | 0,06 | 0,22 | 0,08 0,13 | 0,05 0,08 0,093204 0,0023697
X, 0,14 | 0,06 | 004 | 0,23 0,06 | 0,14 0,08 0,087047 0,0032609

As a result of the research carried out on the basis of
modelling calculations, recommendations are received for
increasing activity efficiency of a telecommunications
company, namely, the optimal structural business process
model eTOM is defined as a structural business process
model, which covers all aspects of activity of a service
provider and other companies of the telecommunication
branch.
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Olga Korza¢enko. Telekomunikacijas nozares uznémuma optimala biznesa procesu strukturala modela izvéles modelésana

Saja raksta apliikots telekomunikaciju nozares uznémuma optimala biznesa procesu struktiirmodela izvéles problémas risinajums, kas balstits uz matematisko
metozu izmantoSanu un matematiska modela izveidi. Izvéles problémas modeléSanai tika piedavata hierarhiska struktiira, nemot véra virkni tas prieksrocibu, ka
analiz€jamas problémas struktiiras detalizéts atainojums, iesp&ja izpétit augstako limenu elementu prioritasu ietekmes pakapi uz zemako limenu elementu
prioritatém, elastigums un noturiba. Darba piedavatais optimala telekomunikaciju nozares biznesa procesu struktirmodela izvéles modelis p&c savas bitibas ir
hierarhija — svertais grafs ar struktiiras saikném ,,sastavét no”, kuru elementi ir alternativas un izvéles kriteriji, kas izvietoti dazados grafa modela saknu
struktiiras limenos (attieciba pret galotni — galveno mérki). Lai sasniegtu zinatniska p&tfjuma mérki, darba ir noteiktas prioritates (svara koeficienti) katra limena
virsotném modela grafa saknu struktiira attieciba pret virsotni, kas ir hierarhijas maksimalais elements. Tika noteikts, ka pétamas problémas grafa virsotnu svara
koeficientu vertibu iegiiSanai ir izdevigi izmantot hierarhiju analizes metodi, kas balstas uz identiskuma, dekompozicijas, diskriminacijas, spriedumu
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salidzinasanas un sintez€Sanas principiem, nemot vera izveidota hierarhiska modela Ipatnibas. Raksta izanaliz&ta hierarhiju analizes metodes izmantoSana, risinot
nosprausto problému, ka ari noraditi tas trikumi, un, precizak - elementu paru salidzindgjumu matricu nesaskanotiba un linearo kritériju konvolicijas
izmantoS$anas nelietderiba, izv€loties optimalo risinajumu. Nemot veéra iepriekSmingto, tika piedavats izmantot modificéto hierarhiju analizes metodi, kas laus
ieglit adekvatus rezultatus. Darba sniegti modeléSanas rezultati un, balstoties uz modelu aprékiniem, iegiti ieteikumi telekomunikaciju nozares uznpémuma
darbibas efektivitates uzlabosanai, un, precizak, optimala biznesa procesu struktiirmodela eTOM ievie$anai.

Ouasbra Kop3auenko. MojeaupoBaHue BbIOOpa ONTHMAJbHONH CTPYKTYPHOIl Mojenn OU3Hec-POLeccOB NPeINpPHATHS TeJeKOMMYHHKALUOHHOI
oTpacan

B naHHOI cTaThe pacCMOTPEHO pelIeHHe MpoOIeMbl BEIOOpa ONTUMAIIBHOI CTPYKTYpHOI MOAENH OH3HEC-IIPOILECCOB MPEANPUITHS TeIeKOMMYHUKAIMOHHOH
OTpaciy, KOTOPOE OCHOBBIBAETCS Ha IPUMEHEHNH MAaTEMAaTHIECKUX METOJ0B M IIOCTPOSHHH MaTeMaTH4ecKol Moenu. s MoaenupoBaHus MpoOIeMbl BEIOOpa
Obl1a IPE/JIOKEHA HepapXUUecKas CTPYKTypa U3-3a psjia e€ MPEUMyYIEeCTB, a IMEHHO: JI€TaIM3HPOBAHHOE MPEJICTABICHHE CTPYKTYPhI HCCIIELyEMOM IpoOIeMsl;
BO3MOXKHOCTb HCCIIEIOBATh CTEHEHb BIMSAHUS IPHOPHTETOB DJIEMEHTOB BEPXHHX YPOBHEH Ha HPHOPHTETHI JJIEMCHTOB HIDKHUX YpPOBHeil; THOKOCTB;
ycroiunBoCcTh. IlpemnoxkeHHas B paboTe MOAeNs BBIOOpa ONTHMANBHON CTPYKTYpPHOH MOAenH OH3HEC-IIPOLECCOB TEICKOMMYHHKAIIHOHHOW OTpaciu
HPEACTAaBIACT COOO0I MEepapXHi0 — B3BELICHHBI Ipad) cO CTPYKTYPHBIMU COOTHOLICHUSIMH «COCTOSITh HM3», JIEMEHTAMH KOTOPOH SBIISIOTCS aJIbTEPHATUBBI U
KpHUTEpUH BBIOOpA, pacHONIOKEHHbIE HA Pa3HBIX YPOBHSIX KOPHEBOI CTPYKTYPHI rpada-MOAeIH OTHOCHTEIEHO BEPIIMHBI — TIIABHOM Ieu. J{is JOCTIKEeHHS [elH
HAy4YHOTO HCCJIENOBAHUS B paboTe OIpeeneHbl IPHOPHUTETH! (BECOBBIE KOI(MUIUEHTHI) NIl BEPIIMH KaXkKIOTO0 ypOBHS KOPHEBOI CTPYKTYpHI Ipada-MojeIH
OTHOCHTEIIBHO BEpIIHHBI, KOTOPast SIBISACTCS MAKCHMAIbHBIM 3JIEMEHTOM Hepapxud. OIpeseseHo, 4To JUls IMOIydeHUs 3HaYEHHH BECOBBIX KOI(D(HUINEHTOB
BepIIMH rpada HccieayeMoi mpobJieMbl, Ielecoo0pa3Ho HCIIONIb30BaTh METOJ aHalHM3a HepapXuid, KOTOPHI OCHOBBIBaeTCS Ha NPHHIUIAX HUACHTHYHOCTH,
JIEKOMITO3HIIMY, IUCKPHMHUHALMK, CPAaBHEHUS CYXICHHH M CHHTC3MPOBAHWS, YYHTHIBash OCOOCHHOCTH IIOCTPOSHHOI HepapXudyeckoidl Moxmenn. B crartbe
[POAaHAIM3UPOBAHO HCIOJIb30BAHME METOJA aHAIM3a HEPapXuid Ul PELICHHUs IOCTABICHHOH MpPOOJNEMbl, TAK)XXEC YKA3aHO Ha €ro HEJOCTaTKU, a HMEHHO
HECOIIACOBAHHOCTh MATpHIl IONAPHBIX CPaBHEHHH OJJIEMEHTOB M HEIENIeCOOOPAa3HOCTh HCIIONB30BAHUS JIMHEHHOH CBEPTKH KpPHUTEPHEB IIPH BEIOOpE
ONTHMANIBLHOTO pemeHus. [IpuHrMast 3T0 Bo BHUMaHKE, OBUIO IPEIOKEHO HCIIONB30BaHNe MOAN(UIIMPOBAHHOTO METO/Ia aHAJIN3a HePapXuil, 4TO NpHBEIeT K
HOJIYCHHUIO aJICKBaTHBIX Pe3ysbTaToB. B pabore mpuBeseHbI pe3yibTaThl MOJCIUPOBAHUS U HA OCHOBE MOJC/IBHBIX PAcueToB MOJY4YEHbI PEKOMEHJALMH IO
MOBBIIECHUIO 3(P(EKTHBHOCTH IEATENbHOCTH INPENPUITHS TeIeKOMMYHHKAIIMOHHON OTPACiH, a MMEHHO, BHEAPEHHE ONTHMAJBHOH CTPYKTYpPHOH MOMENH
6usnec-tiporieccoB e TOM.
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