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1. Mogeni i MeToiM arperyBaHHs KOJEKTUBHUX €KCIIEPTHUX OLIIHOK B PAHTOBMX LIKAJIAX /111 MEPEXEBUX CUCTEM
NIPUIHSATTS pillleHb

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

systems

Pedepar:

1. Inceprauis npuceg4yeHa po3po6b1i Mojeseil, MeTogiB Ta iHdpopmauiiinoi TexHosorii (IT) arperyBanHs
KOJIEKTUBHUX €KCIIEPTHUX OL[iHOK B PAHTOBMX LIKaJIaX JJI MEPEKEBUX CUCTEM MiJTPUMKU MPUIAHSATTS PilllEHb.
Po6orTa 6a3yeTbcsl Ha arperyBaHHi iHAMBiAyalbHUX YIOI06aHb YIE€HiB KOJIEKTUBY, 10 MOXKe O6yTH cpOpMOBAHUIL 3
BUCTYIAIOUMX B IKOCTi €KCIIEPTiB YYACHUKIB MEPEXKEBOTO CIiBTOBAPUCTBA. YIIOJ00AHHS BUPAKEHI B PAHTOBUX
IIKaJlax. 3alpollOHOBAHO METO IIoIlepeHbOI 0OPOOKY PaHrOBOI MATPULli KOJIEKTUBHUX eKCIlepTHUX OLiHOK (KEO),
copMyIbOBAaHUH SIK IIOCJIiOBHE ABOBUMIPHE pelyKyBaHHS MaTPHULli 3 BUKJIIOYEHHSIM MaJIO3HAUyLUX aJlbTePHATUB

i eKCIIEPTIB 3 IYMKOIO, L0 iCTOTHO BifIpi3HSETHCS Bill KOJIEKTUBHOI. 1le M03BOJINIIO iCTOTHO MiBUIIUTY



y3roIKEeHICTh KOJIEKTUBHOI eKCIIEPTHOI OLiHKM i 3a6e3neunTtu KoedinieHT KoHkopanii W>0,5. 3arrponoHoBaHO
METOJI, IIBHUIKOTO OOYMCIEHHS KOJIEKTUBHOI eKCIIePTHOI OL[iHKY Ha OCcHOBI MefiiaH KemeHi-CHerna i Kyka-
Ceiidoppa, 3aCHOBaHMI Ha IPUBEIEHH] 3a/1a4i po3paxyHKy MeJliaH 10 BiloMoi 3a7adi Npo IpU3HAYEHHs, 1[0
IO3BOJIMJIO 3HU3UTU OOYMCIIIOBAIbHY CKJIAHICTD 3a4a4i 10 MOJIiHOMiaIbHOI i MPOBOAXUTH PO3PaxyHKU MeZiaH [1pu
4uCJli aIbTEPHATUB N <50 B peasbHOMY MaciuTab6i yacy. JOCIiIpKeHO MOie/Ib PO3PaXyHKy KOJIEKTUBHOI €KCIIEPTHOI
OIIiHKM Ha OCHOBI Teopii colliaJIbHOTO BUGOPY 3 BUKOPUCTAHHSIM IIPUHLMITY rojiocyBaHHs Llysblie, TUM caMUM
CKOpoueHo 4ac po3paxyHkiB KEO no 1-2 ¢ npu uucri anbrepHatus n <50 3i 30epe>XeHHSIM TOYHOCTI OOUMCIIEHHS
KOJIEKTUBHOI OLIiHKM. PO3p06J1€HO IBOETANHUI METO]] PO3PaXyHKy KOJIEKTUBHOI €KCIIEPTHOI OLIIHKM Ha OCHOBI
MapKiBCbKOi Mogiei i mpaBuia KoymnieHnaa mo J03BOJIMIIO 3HU3UTU BUTPATU Yacy Ha po3paxyHokK KEO Ha 10-20%.
3arporioHOBaHO MeTOJ, MiIBUILIEHHS 3aXUIIEHOCTi KOJIEKTUBHOI eKcriepTusu Bifl danbcudikaliiil, 3acCHOBaHUHN Ha
3aCTOCYBaHHI JIJ1 OpraHisallii eKcriepTu3y TEXHOJIOrii 6;10K4eliH. Ha nifcrasi 3arpollOHOBaHUX MOJIeIeN i METO/iB
po3pobiieHo IT no6yn0BU MepeKeBUX CUCTEM MiITPUMKU IIPUIHSTTS pimeHb. Kito4oBi cioBa: iHpopmaliiiHa
TEXHOJIOTiSl, MEPEXKEBE KOJIEKTMBHE €KCIIEPTHE OLIIHIOBAHHS, PAHr0OBa IIKaJIa, MOZEJli arperyBaHHs, y3ro KEHICThb
€KCIIEPTHOI OLIiHKHU.

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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