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DECISION-MAKING: CRITERION METHOD
OF MULTI-LEVEL SYSTEM RESEARCH

Purpose. Expansion of applications of the Analytical Procedure Method (APM) to multi-level decision making
systems in a variety of socioeconomic fields. The development of methods that are based both on calculations and on
argument-based expert opinions, which allows one to make qualitative grounded decisions in different socioeco-
nomic fields, is an important issue.

Methodology. The method of paired comparison, the method of analytical procedure structuring of a series of
alternatives and criteria (the Analytical Procedure Method).

Findings. Studies were carried out that have confirmed the legitimacy of using the Analytical Procedure Method
in application to multi-level decision making systems, which allow for increased criteria detail that leads to a higher
quality choice of alternatives. The problem is solved in general for an arbitrary number of levels. The method allows
one to obtain the global priorities for all of the elements of a multi-level decision making system.

Originality. The method of analytical procedure is extended from two-level on the multilevel systems of decision
making. Unlike the Analytic Hierarchy Process approach, here, the global priorities of the criteria are defined in a
manner that is consistent with all of the elements of the multi-level system, which expands the scope of problems in
which this approach can be used. When the number of alternatives (criteria) changes in the APM approach (elements
of overhead and most bottom levels of the system), the initial global priorities of the alternatives (criteria) both main-
tain relative signs during comparisons and preserve the initial relations.

Practical value. The global priorities of the alternatives are important information to those who are making a deci-
sion. For this reason, the relations between the resulting number of them (after an increase or decrease in their
amount) must remain the same during the decision making process. The offered method can be used for making
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decision in the different spheres of human activity.
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Introduction. Decision-making is a vital component
of any field of human activity where a choice must be
made regarding which path to take. This increases the
value of making correct, motivated decisions — ones
that are based both on calculations and on the argu-
ments/opinions of specialists. Currently, the key role in
decision making theory is played by multi-criterion
choice problems. It is generally assumed that by taking
into account multiple criteria, one is able to approxi-
mate the real situation more carefully. Decision making
resolves itself into using the available criteria to select a
correct option out of many. In this process, it is impor-
tant to determine the amount of criteria and options. At
the same time, the weights assigned to the criteria and
options should have the same meaning as the values of
measurable physical quantities. A wide array of deci-
sion-making methods is used: the games theory, the
ELECTRE method group; the Podinovsky method; the
method of calculation of compromise curves; the Joffri-
on-Dyer-Feinberg method; the Zeitsman-Vallenius
procedure; the Shtoyer method; the STEM method
(STEpMethod); methods that use points and curves in
visualization; methods of random searching; evolution-
ary methods; the Analytic Hierarchy Process (AHP),
the Analytical Procedure Method (APM), the Criterion
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Stochastic Method (CSM), and others (Ramsey F.P.,
von Neumann John, Morgenstern Oskar, Friedman
Milton, Savage L.J., Dempster A. P., De Groot Morris,
Shafer Glenn, Myerson Roger B., Simon H.A., Kane-
man D., Slovik P., Tversky A., W. Edwards Deming, Po-
dinovskiy V. V., Nogin V.D., Saati T. L., Anich 1., Lari-
chev O.1., Lotov A. V., Pospelova 1. 1., Gorbunov V. M.,
Kuznichenko V. M., Lapshin V. 1.).

Each of these has advantages and disadvantages. The
improvement of existing decision-making methods, as
well as the development of new approaches, is undoubt-
edly important.

The most widespread and commonly used method
of the choice of an optimal solution based on multiple
criteria in the absence of an objective measurement
scale is the AHP (Saati T.L. [1]). The AHP theory has
been widely used in many areas of economics and in the
planning and management of complex socioeconomic
development processes.

The AHP is in use to this day. Velasquez M., Hes-
ter P.T. [2] compared eleven multi-criterion methods.
They noted AHP’s simplicity and its effectiveness when
applied to many socioeconomic problems. The applica-
tion of multi-criterion decision making systems to the
choice of projects that use agricultural waste to generate
energy and to develop alternative energy solutions was
analysed by Brudermann T., Mitterhuber C. and
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Posch A. [3]. The risks inherent to innovational projects
in coop farms were studied by Luo J.L. and Hu Z. H.
[4]. In order to define the elements of the hierarchy
structure, 106 coop farms that used innovative technol-
ogies were analysed. Specific examples were used to de-
termine the risks of innovational projects.

The integration of business and the application of
informational systems are increasing each year. Organi-
zations strive to connect their business goals into a uni-
fied systemic architecture, which allows for the efficient
use of resources. When choosing specific hardware and
software components of the IT-infrastructure, it is cru-
cial that they be as close as possible to the specifications
of the tasks at hand. For this reason, when developing
the architecture of the enterprise, it is important to pay
special attention to the choice of its projection method-
ology. Votnitseva V. O., Sakhipova M. S., Deryabin A. 1.
[5] applied the AHP to the choice of projection meth-
odologies of the systemic architecture of an enterprise,
since they considered the AHP to be effective and reli-
able. A ranking and choice of the best investment proj-
ects in the agricultural sector, in which the importance
of criterion definition was noted, was carried out by
Din G.Y., Yunusova A.B. [6, 7]. The estimations of
agro-industrial projects were conducted upon criteria to
financial, social and risk degrees. It was shown that a
technological risk and risk of price of products abate-
ment are more important for making decision than ac-
count of risk at the increase in investments volumes.
Din G.Y. [8], in a review of scientific articles, confirms
the widespread use of the AHP in different socioeco-
nomic fields. From 1994 to 2014, the number of Rus-
sian-language scientific publications that used the AHP
was about 15 % of the corresponding number of Eng-
lish-language publications, with their growth being ex-
ponential. It has also been noted that the key to the fu-
ture development of the AHP lies in its application in
conjunction with alternative multi-criterion choice
methods used for solving complex problems (socioeco-
nomic, regional-sectoral, and others).

Objectives of the article. The goal of the present article
is the expansion of the applications of the Analytical Pro-
cedure Method (APM) to multi-level decision making
systems in a variety of socioeconomic fields. Multi-level
systems increase the level of detail of the criteria, which
allows for a higher-quality decision making process.

Originality of the research. One of the main down-
sides to the AHP method lies in the fact that when the
number of alternatives (criteria) is changed, it is possible
that the global weights of the priorities of the alternatives
(criteria) will also change. In any event, their ratios will
change, which makes the distribution of finances among
different types of work difficult when multiple contrac-
tors (alternatives) are used to achieve the goal (Lari-
chev O.1.). This is related to the fact that the matrix of
eigenvectors of the matrices of criteria paired comparison
relative to the goal is, usually, not in agreement with the
matrices of the lower levels of the hierarchy structure.

In order to alleviate this downside, the method of ana-
Iytical procedure structuring of a series of alternatives and
criteria was proposed (APM — Analytical Procedure
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Method), as was the criterion method for the analytical
stochastic support procedure for the decision making pro-
cess (CSM — Criterion Stochastic Method) by Kuznichen-
ko V.M., Lapshyn, V.1. [9]. These two-level system meth-
ods (criteria-alternatives), during the increase (decrease) in
alternatives (criteria) both maintain relative signs during
comparisons and preserve the initial relations. A compari-
son of these methods with the AHP was carried out by
Kostenko E., Kuznichenko V., Lapshyn V. [10].
Presentation of the main research. Let us consider a
multi-level decision making system, which is composed
of s levels. The uppermost (zeroth) level has the criteria

K j.( Jj :I,_n). The subsequent s — 1 lower levels can be
called “sub-criteria”, with the final level s being the al-
ternatives. Let us say that each of the sub-criterion levels

contains P/ elements (i =1,s—2, /=1,m,, where m; are
integers), while the level of alternatives s has A,

(f =Lmg_,). We note that Saati T. L. [1] also used differ-
ent level definitions: forces, actors, goals and scenarios.

The main task of decision making methods is the de-
termination of global priorities for the alternatives. At
the same time, it is important to find the global priorities
for the elements of all the levels.

In order to determine the global priorities for the ele-
ments of all the levels, we will start by finding their value
for the first and second levels, using the APM. For this
purpose it is enough to compare all subcriteria in rela-
tion to all criteria and all criteria in relation to one sub-
criterion. We will construct paired comparison matrices
of the subcriteria of the second level of the system (first
level of subcriteria) relative to the criteria. In our com-
parisons, we will use the nine-point scale of Saati T. L.
[1]. The paired comparison matrix of the sub-criteria of

the first level P (/ =ﬁ) relative to the criterion
K j( Jj=1,n) is presented in its general form in Table 1.
Here, xlj. is the weight of the 7 (i = 1) level of the sub-

criterion PV (I =1,m,) relative to the criterion K.
In addition to these matrices, we also need the paired

comparison matrix of the criteria K j( j=Ln) relative to
the sub-criterion P (Table 2).
Table 1

Paired comparison matrix of the sub-criteria P,(l)
relative to the criterion K;

(1)

K PO PO P!
1) (1) (1) (1)
A Xy Xy Xy
1) (1) (0]
Xij X2 mj

(1) 1) (1) (1)
P, X2 X3 X2j
1) (1) (0]
X1 X2 mJ
P’r(,l) x(”. x(l)' X(l).
1 mJj mJj mJj

(1) (1) (0]
x); X3 X
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Table 2
Paired comparison matrix of the criteria K; relative to
the sub-criterion P

PO K K K,
K, o o W
X1 X1 Rt

(1) (1) 1)

Xy Xi3 X1y

K, o o )
X1y X1y X1y

(1) (1) 1)

X1 Xi3 Xip

K ) ) (1)
" xln 'xln 'xln
o) o) )

X1 X2 Xin

The data in Tables 1 and 2 allows us to build a unified
criterion table of the first level, which will at first not
contain elements in every cell. The free cells are filled in
later in accordance with the properties of ideal inverse-
symmetrical matrices. A completely filled unified crite-
rion matrix is presented in Table 3.

Table 3, in turns, allows us to construct a normalized
criterion table of the first level (Table 4), which defines
the global priorities of the criteria W(K)) = X(K})/D and
of the first level of sub-criteria W(P")=X(P") / D

(/=1,m,). Here, D is the sum of all the weights of the
elements of the criterion table.

The rows are filled in the following way. We find the
sum of all the elements in each row of Table 3. The sum
of the elements in a given row is divided by the sum of
the elements in all the rows. The normalized values are a

vector-column for each sub-criterion P,(”. We trans-

Table 3
Unified criterion table of the first level
(1) (1) (1)
A P i

1) (1) 1) (1) (1) (1) (1) (1) (1)
X1 X1z Xin X1 X X2n Xl X2 X

(1) (1) (1) 1 (1) (1) (1) (1) (1) (1) (1)
A X1 X1 11 X1 X1 X1 X1 X1 X1 X1
(1) (1) (1) (1) (1) (1) (0] (0] Q)]

X1 X1z Xin X X Xon X1 X2 mn

1) (1) (1) (1) (1) (1) (1) (1) (1) (1)

X2 X2 X2 X2 X2 X1y 1) X2 X2 b

(1) (1) (1) (1) (1) (1) (0] (1) (1)

X1 X1 Xin X1 X Xon m1 m2 Ximn

(] (1) 0] (1) (1) 1) 1) 1 (1) (1)

X1y Xip Xin Xip Xip Xip Xip ‘xl(n) Xin Xin

(1) 1) (1) (1) (1) (1) (1) (1)

X X3 Xiy X X% Xon x;?l X2 X1

1

(1) (1) (1) (1) (1) (1) (1) (1) (1) (1) (1)
P, X1 X1 X1 X1 X1 X X1 X1 X1 X1
(1) (1) (1) (1) (1) (1) (0] (1) 1)

X1 X1z Xin X X Xon m1 m2 Xmn

(] (1) (1) (1) (1) (1) (1) (1) (1)

X2 X X2 o)) o)) X X0 o)) X

1) (1) (1) (1) (1) 1) 1) (1)

X1y X1y Xin X1 X2 m m2 Ko

(1) (1) (1) (1) (1) (1) (1) (1) (1) (1)

x2n Xon Xon Xon Xon Xon Xon Xon Xon Xon

(1) (1) (1) (1) (1) (1) 1) (1) (1)

X1y X1y Xin X1 X2 X2n Xl X2 X

(1) 0] (1) 1) (1) (1) (1) 1) 1) 1) 1)
Pml xm,l xmll xmll xmll xm 1 xmll xmll xmll xmll xmll
(1) (1) 0] (1) (1) (1) (0] (0] (1)

X1 X1 Xin X3 X Xon X1 X2 X

0] (0)] 1) (0] (0)] (1) 1) 1) 1) (0)]

x'”. 2 xm, 2 xml 2 xm, 2 xm, 2 xm, 2 xml 2 xml 2 xml 2 xm, 2

(1) (1) 0] (1) (1) (1) (0] (1) (0]

X1 X1y Xin X3 X Xon X1 X2 X

x(l) x(l) x(l) x(l) x(l) x(l) x(l) x(l) x(l) x(l)

mn mn mn mn mn mn mn mn mn mn

1) 1) (1) (1) (1) (] (1) (1) (1)

X1 X1 Xin X1 Xy Xon Xl X2 X
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Table 4
Normalized criterion table of the first level
K, K, K, SumW (PM)
RO x0/D x/D x0/D x0/D X(B")/D
7 /0 /D /0 /o | xe/o
PO x0/D /D <0/D x0/D X(P")/D
Py x3, /D x0, /D X0, /D x0) /D X(P)/D
Sum W(K) X(K,)/D X(K3)/D X(K3)/D X(K,)/D 1

pose these vectors and insert them into Table 4 line by

line for each sub-criterion }’,(1).
The sums of the elements in last columns and rows
define the global priorities of the criteria and sub-criteria.
In order to define the global priorities of the second
level of sub-criteria, we must construct the paired com-

parison matrices of the second level sub-criteria P,(2)
(! =@) relative to the sub-criteria P (/ =M),
that is driven to Table 5.
Table 5
Paired comparison matrices of the second level
sub-criteria P'? relative to the sub-criteria 2"

The rightmost column of Table 5 contains the eigen-
vectors (the sum of the elements in a given row is divided
by the sum of the elements in all the rows) of these ma-
trices.

We will multiply the eigenvectors V(P,(')) by the cor-
responding components of the global priority vector

W) =X(B")/D (I=1,m), and will write the re-
sults in the columns of the second-level criterion table
(Table 6). The sums of the cells in the columns and rows
of Table 6 define the global priorities of the sub-criteria
of the first and second levels respectively. The global pri-
orities of the first level sub-criteria remain unchanged,
as already are obtained.

We then carry out, step by step, procedures for the

0 . o . 0 remaining sub-criteria and alternatives that are analo-
4 A b £, m, VET) gous to those that allowed us to obtain the global priori-
PO X0 X0 X2 | vy ties of the second level sub—crlterla}. The final s — 1 crite-

NG 5 & rion table (Table 7) has the following form.
X X myl The rightmost column defines the global priorities of

. o o o o the alternatives, while the bottom row defines the sub-
P x% x% x% V(R") criteria priorities of the final level (the second-to-last

S x5 xfn} level of the system).
Conclusion. We have showed how to obtain the glob-
al priorities for all the elements of a multi-level decision
P x3) x3) X0 | VD) making system. The global priorities of the alternatives
@ NG NG are important information to those that are making the
! 2 ! decision. Unlike the AHP, the global priorities of the
Table 6
Normalized criterion table of the second level
P](l) pz(l) p3(1) Prilll) Sum W(pI(Z))
R <7 /D <3 /D /o || w2/ X(P)/D
P x /D <2 /D /o || X2 /D X(P2)[D
PO <2 /D < /D @/p || @b X(P)[D
P X3, /D X2, /D X2, /D X3 /D X(P)/D
SumW (P") X(B™M)/D X(P™M)/D X(PM)/D X" /D 1
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Table 7
Normalized s — 1 criterion table

P](s—l) Pz(s—l) })3(:—1) P”(’s—l) Sum W(Af)
A, x/D x/D x9/D X3 [D X(4,)/D
Ay X /D x/D x/D X /D X(4,)/D
Ay Xy /D X /D X /D xg) /D X(4;)/D
A X/ D X /D Y e B B X4,/

SumW(PS) | X(BCD)/D | X(BEV)/D | X(PED)/D X(PY)/D 1

criteria are defined in a matter that is consistent with all
of the elements of the multi-level system, and not from
paired comparison criteria relative to the common goal.
In other words, the system of subjective expert opinions
has been shortened by one level. When the number of
alternatives (criteria) change in the APM approach, the
initial global priorities of the alternatives (criteria) both
maintain relative signs during comparisons and preserve
the initial relations. Application of the multilevel sys-
tems (criteria, subcriteria, alternatives) extends working
out in detail of criteria for more quality choice of alter-
natives at a decision-making. The offered method can
be used for making decision in the different spheres of
human activity. In economy it can be reliably used for
the choice of objects for investing in industrial and agri-
cultural industries [3, 4, 6, 7], at the choice of ways of
enterprises modernisation [5], and others, wherein AHP
can bring to the illogical conclusions at the change in
amount of the examined objects. Example of the multi-
level systems of making decision is: at investments in
industrial enterprises for a criterion of investments re-
coupment due to realization of products subcriteria
there can be a recoupment term, income, market of
products, for a criterion of the developed infrastruc-
ture — accordance to the project, necessity of moderni-
sation and so forth.

Further use of the APM approach is linked to the de-
velopment and application of numerical modelling
methods.
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Meta. Po3imupeHHs1 3aCTOCyBaHHSI METOIY aHaTi-
TUYHOI TMpOLIeAypr Ha OaratopiBHEBI CHUCTEMM IS
YXBaJIEHHSI pillleHb Y Pi3HUX COLiaIbHO-€KOHOMIYHMX
cepax. Pozpobka MeTomniB, 1110 6a3yIOTHCS SIK Ha pPO3-
paxyHKax, TaK i Ha apTyMEHTOBAaHMX CYIKeHHsX (ha-
XiBIIiB, SIKi JO3BOJISIIOTh NIPUMMATHU SIKiCHi, OOI'PYHTO-
BaHi pillleHHs B Pi3HUX COLiaJJbHO-eKOHOMIUHMX ce-
pax, € aKTyaJIbHUM 3aBJAHHSIM.
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MeTtoauka. MeTon mapHuUX MOPiBHSIHb, METOJ, aHa-
JITMYHOI TPOLEAYPU CTPYKTYPYBaHHS Oe3Jiui aibTep-
HaTUB i KpUTEPIiB.

PesyabraTu. [IpoBeneHi nocnimkeHHsT OOTpyHTYyBa-
JIN 3aCTOCYBaHHSI METOAY aHAJITUIHOI TIPOLIEAYyPH Ha
OaraTtopiBHEBI CUCTEMHU IS yXBaJIEHHS pillleHb, IO
PO3LIMPIOIOTH eTajli3allilo KPUTEPIiB IJIsl SIKiCHIIIIOrO
BUOOpY aJbTepHATHB. 3aBIAaHHS BUPIIIICHE B 3arajb-
HOMY BUMMAAKY JI JOBUILHOI KiJIbKOCTI piBHIB. MeToj
JI03BOJISIE BU3HAYATU TJI00AIbHiI MPIOpUTETU IJISI BCiX
eJIEMEHTIiB 0araTOpiBHEBOI CHCTEMM YXBaJeHHS pi-
LLIEHb.

HaykoBa HoBu3Ha. MeTon aHaJiTUYHOI MpoLenypu
PO3ILIUPEHO i3 ABOPiBHEBUX HA OaraTopiBHEBi CUCTEMU
MNPUAHATTSA pillieHb. Ha BiqMiHy Bin MeTOy aHami3y ie-
papxiii, po3po0bieHuii METO1 BU3HAYAE TJI00AJbHI TMpi-
OPUTETH KPUTEPiiB CAMOY3TOIKEHOI 3 ycimMa eJleMeHTa-
MU OaraTopiBHEBOI CUCTEMU i PO3IIUPIOE, TAKUM UM-
HOM, 3aBIAHHS UISS MOro 3acTocyBaHHSA. 3a 3MiHU
KiJTBKOCTi albTepHATUB (KPUTEPiiB) TIPU OOUMCICHHSIX
UM METOAOM MEepBUHHI IN100AbHI MPIOPUTETU allb-
TepHATUB (KPUTEPiiB) He JMIlIe He 3MiHIOIOTh 3HAKM X
MOPIBHSHHSA, ajie i1 30epiraloTh iX CHiBBiAHOILIEHHS.

IIpakTnyna 3HaumMmicTh. [7100anbHI TpiopuUTeTH
aJlbTepHATUB € BaXJMBOIO iH(GOpPMaLi€0 s 0coOu,
1o mpuiimMae pimeHHs. ToMy CIiBBiZHOIIEHHS MixX
PE3YJIbTYIOUMM YUCIOM i3 HUX (Tics 3011bLIeHHS abo
3MEHIIEHHS 1X KUIBKOCTI) y Mpolieci MPUHATTS pi-
1IEHb OBUHHI 30epiratrcs He3MiHHUMU. 3alPOIOHO-
BaHMI METOI MOXKe OYTU BUKOPUCTAHUIA [IJIST yXBaJICH-
HsI pillleHb y pi3HUX chepax JIACHKOI TisITbHOCTI.

KmouoBi ciioBa: memoodu yxeaneuns piuierv, memod
aHanimu4Hoi npouedypu, 6aeamopisresi cucmemu
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IJIST TIpPUHSITUS pelIeHU B Pa3IMYHBIX COIMATBHO-
SKOHOMIYECKUX cepax. PazpaboTka MEeTOmMOB, KOTO-
pble 0a3MPYIOTCS KaK Ha pacyeTax, TaK U Ha apryMeH-
TUPOBAHHBIX CYXICHUSIX CIICIIMAIMCTOB, MO3BOJISIO-
IIUX TPUHUMATh KayeCTBEHHbIE, 00OOCHOBAHHBIE Pe-
LIEHUS B PAa3JIUYHBIX COLMAJIbHO-3KOHOMUYECKUX
chepax, sBIsIeTCs aKTyaabHOM 3am1aueid.

MeTtoauka. MeToI mapHBIX CpaBHEHUIA, METOJI aHa-
JINTUYECKOM TPOLEAYPHl CTPYKTYPUPOBAHUST MHOXKE-
CTBa aJIbTePHATUB W KPUTEPHEB.

PesynbTatbl. [IpoBeneHHble uccienoBaHUS 000-
CHOBQJIM MPUMEHEHNE METOIa AaHAIMTUYECKOU Mpolie-
Iypbl HA MHOTOYPOBHEBBIC CHUCTEMBI IS TIPUHSITHUS
pEIIeHN, KOTOPBIC PACIIUPSIOT IETaTU3AIINI0 KPUTE-
pueB 1Jis1 0ojiee KaueCTBEHHOI0 BbIOOpa ajibTepHATUB.
3amaya pereHa B 00IeM Ciiydae ISl TTPOU3BOJIBHOTO
KOJIMYeCTBa ypoBHEN. MeToa MO3BOJISIET OMpenessiTh
[JI00aIbHbIE TPUOPUTETHI 11 BCEX 2JIEMEHTOB MHOTO-
YPOBHEBOU CUCTEMbI MPUHSITHUS PELICHUA.

Hayunas noBusHa. MeToa aHaJIUTUYECKOI TTpoLIe-
IypBI pacIIMpeH ¢ IBYXYPOBHEBBIX Ha MHOTOYpOBHE-
BBIC CUCTEMBI IIPUHATHS pellieHuii. B otimane ot Me-
Toda aHalIM3a Wepapxuii, pa3pabOTaHHBIA METOI
oIpeaeIsieT T100aTbHbIC IPUOPUTETH KPUTEPUEB ca-
MOCOTJIACOBAHHO CO BCEMM 3JIEMEHTaMU MHOTOYPOB-
HEBOI CMCTEMBI M PacIIUpsIeT, TAKMM 00pa3oM, 3a1a-
Yy IS eTo mpuMeHeHus. [lpu u3MeHeHUM Koamde-
CTBa ajbTepHATUB (KpUTEPUEB) IPU BBLIYMCICHUSIX
STUM METOIOM IepBOHAYalbHbIE I100aTbHBIC MPHO-
pUTETHI allbTePHATUB (KPpUTEPHEB) HE TOJILKO HE M3-
MEHSIOT 3HaKU UX CPAaBHEHMSI, HO M COXPAHSIIOT UX CO-
OTHOLICHUS.

IIpakTuyeckas 3HaYuMoCTh. [J100abHBIE MTPUOPU-
TETHI aJbTePHATUB SIBJISIIOTCS BaXKHON WH(MOpMAILCH
IUISL WA, TpUHUMatlouero peureHue. [Toatomy coot-
HOIIIEHUSI MEXAY PEe3YJBTUPYIOIINM YMCIOM U3 HUX
(TToc1e YBEMMYCHUS MIIM YMEHBIIICHUSI MX KOJIMIECTBA)
B IIPOIIECCEe TIPUHSITUS PEIICHUI TOJKHBI COXPAHSITHCS
Heu3MeHHBIMU. [IpemToXeHHBII METOI MOXKET OBITh
HCTIONB30BaH [UISI TIPUHSTHUS PEIICHUI B pa3TMYHbIX
chepax yeJ0BeYECKO 1esITeIbHOCTH.

KioueBble ciioBa: memoos: npunsamus peuieHui, me-
Mmoo aHarumu4eckoll npoueoypvl, MHO20YPOBHe8ble CU-
cmembl
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