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MODEL SYNTHESIS
OF COMPLEX MULTIFACTOR ASSESSMENT
OF THE "QUALITY" OF A PROJECT TEAM APPLICANT

The general task of decision-making is formulated and structured in the context of multicriteriality and un-
certainty of initial data. The probability and reasonability of regularizing the problem of multicriteria selection
of solutions based on the theory of utility is grounded. The problem of structural and parametric identification of
developing a generalized scalar assessment of alternative solutions is formulated in view of a set of heterogene-

ous partial criteria.

Keywords: synthesis, project, model.

Introduction

The widespread of modern computer technology,
its intensive use as a way of automating human intellec-
tual activity in all spheres has become an additional
impetus to the study and formalization of decision-
making processes. All these factors determine the spe-
cial importance of study the methods and means of de-
cision-making while training specialists in various
spheres.

Academician V.M. Glushkov was one of the first
scholars who formulated the necessary conditions which
should be met by the decisions that are made: their time-
liness, completeness and optimality [1]. With the devel-
opment of science, the accumulation of data, the com-
plication of production processes, the tasks of multicri-
teria optimization have appeared. The fulfillment of the
above conditions cannot be performed because of the
limitations of certain knowledge, the impossibility or
inaccuracy of the quantitative measurement of a part of
the characteristics, the incompleteness, inaccuracy of
the initial data and the formal description which lead to
various types of information uncertainty, that is weak
formalization of the intellectual procedure of under-
standing the decision-making process.

Setting the general task
of decision-making

The formalization of decision-making processes,
the transition from non-formal subjective procedures to
norm-reasoned objective rules is one of the most impor-
tant scientific tasks of the current time. The theory of
making efficient decisions is an interdisciplinary scien-
tific area integrating into system analysis, utility theory,
psychology, introspective analysis (expert evaluation
methodology), etc. Specific interest in the theory of de-
cision-making is based on the fact that all household,
professional, social, political activity is a sequence of
acts of making and implementing decisions. At the same

time, the effectiveness of individual decisions does not
only determine the personal success of each individual,
but also, in many cases, affects a more or less wide
range of interacting (system related) people [2].

The decision-making procedure is an obligatory
stage of any purposeful activity. At the same time, de-
spite the diversity of activities, the decision-making
process can be structured by identifying the required
steps [3]:

1. goal formalization;

2. determining the complete set of admissible so-
lutions of X;

3. developing the metric (the criterion for the ef-

fectiveness assessment) K(x), in which the relative
value of the effectiveness of any solution x € X .45 be

measured.

At the same time, the difficulty of developing a
normative theory of effective formally objective deci-
sion-making is greatly hampered by the fact that a deci-
sion-making procedure is determined as an act of con-
scious selection of probabilities of an alternative from
the admissible set. Thus, decision-making is an intellec-
tual, creative act, based on the following model:

x°=argextrK(x), (1)
xeX
where x° is effective solutions, x is a set of admissible
solutions,

K(x) is the criterion for effectiveness assess-

ment, i.e. the metric in which the "quality" of the solu-
tion is measured.

In a particular case, if the criterion of effectiveness
is scalar, i.e. single, the problem of selection does not
cause fundamental difficulties and is reduced to estab-
lishing an ordinal order relation on the numerical axis.
In this case the best solution is the extreme one, i.e. ex-
treme element of the sequence. However, such a situa-
tion is extremely rare and is of just theoretical interest.
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In general case, any system, technical, production,
environmental, social has a lot of "properties". Each
local "property" characterizes the system according to
one or a group of "qualities", and their totality charac-
terizes the "quality", "effectiveness", "utility" of the
system as a whole.

Model synthesis
of complex multifactor
assessment of applicants

In general case, the task of multifactor complex as-
sessment of the "quality" of applicants is:

K(x)=F[Lki(x)]; i=Ln (2)

where F is the operator that defines the structure of the
assessment model;

A is the isomorphism coefficient, k;,i =1,_n is
particular characteristics.

The general idea of the regularization of the
problem of multicriteria selecting a solution lies in its
scalarization, i.e. replacing the initial multicriteria
task with a single-criterion or a sequence of single-
criterion tasks.

Therewith, this general basis of all methods of
regularizing the task of multicriteria optimization is the
theory of utility, according to which, the usefulness of
solution — K(x) is considered as a generalized scalar

assessment of the "quality" (effectiveness) of the solu-
tion x e X

The utility function is presented as an additive
model:

K(x):Zkiki(x), 3)

where k;(x) is a set of partial criteria;
b

; 1s the degree of relative importance of par-
ticular criteria, which makes k;(x) equal.

The assessment of such values is difficult, there-
fore, a more convenient form of assessment is used. To
eliminate the polymorphism, (3) is transformed to (4):

K(x)= > aikfl (x), (4)
i=l

where kiH (x) is normalized partial criteria;

a; is a dimensionless coefficient of relative im-

portance that meets the requirement:

n
OSaiSl;Zai=l. (5)

i=1

Regardless the type of extremum (min or max) of
the particular criterion, its best value at the set X should

correspond to the maximum (= 1), and to the worst —
minimum (= 0) value of the utility function:

K (x) -

~ {max k; (x)ecnuk; — max;

mink; (x)ecank; — min.
% (9)-
~ {min k; (x)ecnuk; — max;

max k; (x ) ecuk; — min,

where k; (x) is the value of the i characteristics for the
applicant x € X ;
k{7 (x), kP (x) is the best and worst value

of the i characteristics at the whole set of applicants
X.

The task of structural identification of the model of
a generalized assessment is solved by the method of
comparative identification.

Let us consider the sequence of pairs (initial data)
of probable alternatives that are obtained while the can-
didates are compared in pairs.

At the output the following sequence will be ob-
tained:

X1 >'X2>'X3 >'...>'Xn

On the basis of this sequence, the following system
of inequalities (according to the theory of utility) will be
developed for each pair:

if X;,X, €X ¥ X| > X,, SO

K(x1)>K(x2); (6)

if Xx1,X, eX u Xy <Xy, 50

K(x1)<K(x2); (7N

if X;,Xx,eX ¥ X ®X;y, S0

K(x;)=K(x3); (®)
the system of inequalities can be written as:
K (x,)-K(x;)<0;
K(x3)-K(x;)<0;

)

.K(xn)—K(xn_l)SO.

If the number of equalities < n, the system enables
determining the numerical values of all parameters a;,

otherwise the problem does not have a unique solution
and the regularizing rule should be added to it.
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Substituting model (4) in (9), the system of ine-
qualities is obtained:

n n
ZaikiH (xz)—ZaikiH (x1)<0;
i=l1 i=1

n n
ZaikiH (x3)—2aiki (X2 ) < 0,
i=l i=1
(10)

n
Z:aikirl (Xn )_
i=l1

where k! (x) is known values ; a; (x) is unknown
model parameters (3).

Solving the system of inequalities (10), the values
of the parameters a; are determined.

The incorrectness of the considered task is con-

nected with the fact that the system of inequalities (9)
determines the n-dimensional polyhedron, any point of

achieving the goal from a set of the most effective
admissible ways.

A fundamental feature of the decision-making
process is the fact that it is an intellectual process.

That means that this process is uncontrollable
and unobservable unlike natural physical ones.

That means that the carrier of the information
which is necessary to identify the decision-making
model is a human expert, i.e. a person who makes a
decision (a decision-maker).

The models suggested in the article can be used
for designing and developing a decision support sys-
tem in managing labor resources of projects and en-
terprises.
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Conclusion

Any goal-directed activity, as an obligatory Haoiinuaa do pedronezii 10.07.2017

stage, includes the decision-making procedure, which
includes the selection of the most effective way of

Penensent: 1-p TexH. Hayk, npod. I.B. Pyban, XapkiBcbkuit
HalLliOHAJIHUH YHIBEpPCUTET PaJioeNeKTPOHIKH, XapKiB.

CUHTE3 MOAENN
KOMMJIEKCHOIMO MHOIrO®AKTOPHOIO OLLEHUBAHUA
«KAYECTBA» NMPETEHAOEHTOB B KOMAHAY NMPOEKTA

H.B. Kocenko

Cehopmynuposana u cmpykmypuposana oowas npoonema nPUHAMUS peuieHull 8 YCIo8Usx MHO2OKPUMEPUATbHOCIU U He-
onpeoenenHocmu Ucxoonvix oannvix. OOOCHOBAHA 803MOACHOCTG U YENLECOOOPAZHOCHIb Pe2yIApU3AYUY 3A0a¥u MHO2OKPUMeEPU-
anvbho2o evlbopa pewienuil Ha ochose meopuu nonesnocmu. Cpopmynuposana npobrema CMpPYKMYpPHO — NAPAMEMPUYECKoll
udenmupuxayuu Gopmuposanus 0606WeHHOU CKATAPHOU OYEHKU ATbIMEPHAMUBHBIX DEUEHUI C YYemOoM MHOJICeCMEd PA3HO-
POOHBIX HACMHBIX KpUMepues.

Kniouegvie cnosa: cunmes, npoexm, mooenv.

CUHTE3 MOAENI
KOMMJIEKCHOINO MHOIrO®AKTOPHOIO OLIIHIOBAHHA
«AKOCTI» MPETEHAEHTIB 0O KOMAHAU NMPOEKTY

H.B. Kocenko

Cohopmynvosana i cmpykmyposana 3a2anvha npodiema RpUHAMMA piuieHb 8 YMOBaAX 0a2amoKpumepiatbHoCmi ma Heeu-
3nayenocmi @uxionux oanux. OOIPYHMOBAHO MOAICTUGICMb MA YINECHPAMOBAHICMb pe2yrApu3ayii 3a0ay 06azamoqucenbHo2o
6ubopy piwensv Ha ocnosi meopemuunoi kopuchocmi. Cpopmynvosana npoonema cmpykmypHo-napamempuinoi ioenmugixayii
Gopmyeanns-3a2anvhoi CKAIAPHOT OYIHKU ATbMEPHAMUBHUX DileHb 3 YPAXYBAHHAM MHOICUHHOCHE PI3HOPIOHUX NPUBAMHUX
Kpumepiis.

Knrouogi cnosa: cunmes, npoexm, mooerns.
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