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1. Mogeni i MeTou arperyBaHHs KOJIEKTUBHUX €KCIIEPTHUX OLIHOK B PAHTOBUX LIKaJIaX /1J11 MEPEXEBUX CUCTEM
[IPUVHATTS pillleHb

2. Models and methods for aggregation collective expert’s estimations in rank scales for network decision-making
systems

Pedepar:

1. Incepranis npucsBsyeHa po3pooblii Moeseil, MeToAiB Ta iHpopmaliiiHoi TexHosorii (IT) arperysanns
KOJIEKTUBHUX €KCIIEPTHUX OLIiHOK B PAHTOBUX LIKaJIaX JJ1 MEPEKEBUX CUCTEM MiJTPUMKU MPUIHSTTS PillleHb.
Po6oTa 6a3yeTbcs Ha arperyBaHHi iHAUBINyalbHUX YII000aHb YIeHiB KOJIEKTUBY, 110 MOXe 0yTH cpopMOBaHUM 3
BUCTYIIAIOYMX B SIKOCTi €KCIIEPTiB yUaCHUKIB MEPEXXEBOTO CIiIBTOBAPUCTBA. YIIOJ00aHHS BUPKEHI B PAaHTOBUX
IIKaJIax. 3alpOMOHOBAHO METO] IIONIEPEIHbOI 0OPOOKM PAHIOBOI MATPUILi KOJIEKTUBHUX €KCIIepTHHUX OLiHOK (KEO),
c(OpMYJIbOBAHNUI SIK IOCIiIOBHE ABOBUMIPHE PEIlyKyBaHHS MATPULLi 3 BUKIIOYEHHSIM MaJIO3HAYYIIMX albTePHATUB
i eKCIIepTiB 3 yMKOIO, 110 iCTOTHO BiIPi3HAETHCA BiJl KOJIEKTUBHOI. Lle 103B0OINIIO iCTOTHO MiIBUIIATU
Y3TO/IKEHICTb KOJIEKTUBHOI €KCIIEPTHOI OLiHKU i 3a6e3nednTty KoedilieHT Koukopzauii W>0,5. 3anponoHoBaHO
METOJ], IIBUIKOTO OOYMCIEHHS KOJIEKTUBHOI €eKCIIePTHOI OL[iHKK Ha OCHOBI MefiiaH KemeHi-CHerna i Kyka-

Ceridoppa, 3aCHOBaHMI Ha IPUBEIEHH] 3a/1a4i po3paxyHKy MeJliaH 10 BioMoi 3a7iadi Ipo IpU3HAYEHHS, [0



J03BOJIAJIO 3HU3UTU 00UUCIIIOBAJIbHY CKJIQIHICTD 3aa4i 10 MOJIiHOMia/IbHOI i MPOBOAUTY PO3PaxyHKU MeliaH Npu
qucJi anpTepHaTyB N <50 B peasibHOMY MaciuTabi yacy. JJocinkeHo Moiesb pO3paxyHKY KOJIEKTUBHOI eKCIIepTHOI
OIIiHKM Ha OCHOBI Teopii coliajIbHOT0 BUGOPY 3 BUKOPUCTAHHSIM IIPUMHLMITY rojiocyBaHHs lllysblie, TUM caMUuM
cKopoueHo 4ac po3paxyHkiB KEO nmo 1-2 ¢ ipu ymcsi anbrepHatuB n <50 3i 36epekeHHsM TOYHOCTi 00YMCIIeHHS
KOJIEKTUBHOI OLiHKU. PO3p06JI€HO IBOETAHUII METO/, PO3PAXYHKY KOJIEKTUBHOI €KCIIEPTHOI OLiHKM Ha OCHOBI
MapKiBCbKOi MogeJi i mpaBuia KoymnieHna mo g03B0InIO 3HU3UTH BUTPATH Yacy Ha po3paxyHoK KEO Ha 10-20%.
3arporioHOBaHO METOJ, MiIBUILIEHHS 3aXUIIEHOCTi KOJIEKTUBHOI eKcriepTusu Bifl danbcudikaliiii, 3acCHOBaHUIN Ha
3aCTOCYBaHHI JJ151 OpraHisallii eKCIIEPTHU3U TEXHOJIOTIi 6s10KueliH. Ha mifcTaBi 3anponoHoBaHux Mofiesel i MeToziB
po3pobiieHo IT no6ynoBM MepekeBUX CUCTEM MiITPUMKU NIPUMHSTTS pimeHb. Kio4osi cioBa: iHdopmariiiHa
TEXHOJIOTiSl, MEPEXKEBE KOJIEKTVMBHE €KCIIEPTHE OLIHIOBAHHS, PAHr0Ba IIKAJIA, MOZEJIi arperyBaHHs, y3roJKEHICTh
€KCIIEPTHOI OLIiHKMU.

2. The dissertation is devoted to the development of models, methods and information technology (IT) of collective
expert evaluations aggregation in rank scales for network decision support systems. The work is based on the
aggregation of individual preferences of the team members, which can be formed from of the members of the
network community who act as experts. Preferences are expressed in rank scales. The method for preliminary
processing of network collective expert estimation (NCEE) rank matrix is proposed, which is formulated as a
consecutive two-dimensional reduction of the matrix, with the exception of non-significant alternatives and
experts with an opinion that is significantly different from the collective one. This allowed to significantly increase
the consistency of the collective expert assessment and ensure the coefficient of concordance W > 0.5. The
method for a collective expert estimation fast computation based on the median of Kenny-Snell and Cook-Seiford
is proposed. It is based on the median calculation problem conversion to a well known assignment problem, which
made it possible to reduce the computational complexity of the problem to polynomial and carry out median
calculations for the number of alternatives n <50 in real time scale The model of calculation of collective expert
evaluation on the basis of the theory of social choice using the Schulze voting principle was investigated, thus
reducing the time of calculations of NCEE to 1-2 s with the number of alternatives n <50, while preserving the
accuracy of the calculation of the collective evaluation. The two-stage method of calculation of collective expert
evaluation on the basis of the Markov model and the Copeland rule has been developed, which allowed to reduce
the time spent on calculating NCEE by 10-20%. The method for increasing the security of collective expertise from
falsifications, based on the application for the organization of expert examination of blockchain technology, is
proposed. IT of NCEE based on the proposed models and methods has been developed to build network decision
support systems. Keywords: information technology, network collective expert estimation, rank scale, aggregation
models, expert estimation reliability.
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