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Indices are necessary to compare objects united in a set according to a certain criterion. For
example, the objects are national protected areas or power plants. An index is a number, which is
corresponded to an object. In this research an algorithm for construction of quality indices using

expert estimations is developed.

Consider an indices construction problem. A set of comparable objects and a set of features are
given together with an “object-feature” matrix of measured data. Expert estimations of indices and
estimations of importance features are given. A model of indices computation is chosen. In the
general case the computed indices don’t coincide with the expert estimates of the indices. The
computed importance weights don’t coincide with the expert estimations of importance weights,
too. One has to compute indices, which are based on measured data with the condition: the indices

must not contradict given expert estimations.

There two approaches to the problem were suggested. The first one is the unsupervised indices
construction. It finds the model parameters such that provide the maximal value of a self-
descriptiveness criterion. The second approach is the supervised indices construction. The model
parameters were set such that provide the minimal value of the distance between the computed

indices and their expert estimations.

Now the third approach is proposed. According to this approach the experts can resolve the
contradiction between expert estimations of indices, importance weights and measured data. At that,
there is a hyperparameter embedded in the model. Its value corresponds to importance either the

indices or the feature weights.

An indices construction algorithm was developed. The algorithm produces indices based on linear
and ordinal expert estimations and don’t contradict the measured data. The importance weights,

which are computed together with the indices, explain the expert estimations.
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YTouHeHnue IKCMEPTHLIX OLCHOK, BLICTABJICHHBIX B JUHEHHBIX " PAHOI'BBIX HIKAJAaX

[lpunsate  pemieHWd TpU  aJAMUHHCTPHUPOBAHMU  OOBEKTOB  YIPABJICHUS,  HaIpHUMED,
rOCyAapCTBEHHBIX 3allOBEAHUKOB TPeOyeT OLEHOK KayecTBa 3THX 00BbeKTOB. OLlEHKaMH KauecTBa
00BEKTOB SABISIOTCS UHAEKCHL. IHIEKC — YnCII0, MOCTaBICHHOE B COOTBETCTBHE OOBEKTY, KOTOPBIN
MIPUHAJUVICKUT MHOXKECTBY OOBEKTOB, CPaBHMBAEMbBIX IO HEKOTOPOMY 3a/JlaHHOMY KpuTepuio. B
JAaHHOW paboTe pa3BUTHI AITOPUTMBI MOCTPOCHHUS HHJIEKCOB KauecTBA OOBEKTOB C IMOMOIIBIO
9KCIIEPTHBIX OI[CHOK.

33,[[3‘121 MOCTPOCHUA HHACKCA C HCIIOJIb30BAHHUCM OSKCIICPTHBIX OLICHOK CTaBUTCA CJICAYHOUIUM
obpazoM. 3amaHel HaOOp CpaBHUMBIX OOBEKTOB M HAOOp H3MEpseMBIX IOKa3arenel. 3amaHa
MaTpHIla U3MEPEHH «OOBEKT-TIOKa3aTenby. 3aJaHbl HAaYaJIbHBIE JKCIIEPTHBIC OIEHKA HHJICKCOB
00BEKTOB U BXHOCTH TTOKa3aTtesell. HazHaueHa Mozernh BBIYMCICHHS HHIEKCOB. B obmieM ciryyae,
BBIYUCJICHHBIC C MMOMOIIBIO MOJACIIM MHIACKCHI HC COBIIAAAKOT 3KCICPTHBIMH OLCHKAMU HWHJICKCOB.
Tak >xe, BBIYHCIICHHBIC 3HAYCHHS BaKHOCTH ITOKA3aTelei He COBMAMAIOT C SKCIIEPTHBIMH OIICHKAMU
BaXHOCTH IOKa3aTeneil. Tpedyercst MOCTpOUTh MHIEKC, OCHOBAHHBIN HA M3MEPSIEMbIX JaHHBIX U HE
MPOTHBOPEYAIIUH MHEHUSM SKCIIEPTOB.

Panee ObTH Ipe/IOKEHBI 1BA IOJX0/1a K TIOCTPOCHUIO UHAECKCOB. [1epBbIif oaX01 — mocTpoeHue
nHJeKkcoB "O0e3 yumrtensa'. OH COCTOMT B HAXOXJICHUU MapaMeTPOB MOJIENIN CBEPTKU JAHHBIX,
KOTOpBIE JOCTABISIOT ONTHUMYM KPHUTEPHIO MH(POPMATUBHOCTH. BTOpol moaxon — mocTpoeHHe
uHaekcoB '"c yuuteneM". IIpu 3TOM mapameTpbl MOIEIN HACTPAaWBAJIACTh TaK, YTO HEBA3KA MEKIY
BBIYMCIICHHBIM MHJEKCOM M €r0 3KCIIEPTHOM OL[eHKON ObllIa MUHUMAJIbHA.

[IpennaraeMplii TpETHII OAXOJ UMEET LIENBIO COTJIACOBATH IKCHEPTHBIE OILIEHKH M 3aKIIOYAECTCS B
MOUCKE KOMIIPOMHMCCHOro pemleHnsa. CorjacHO 3TOMY MOAXOMY, 3KCIepTaM MpeAoCTaBIISETCS
BO3MOKHOCTh DPa3pelIuTh MPOTHBOPEUNE MEXAY HHIECKCAMH OOBEKTOB, BECaMH IOKa3aTelei u
n3MepsieMbIMH JaHHbIMU. [Ipyu 3TOM B MOjenb BBOOUTCS TUIIEpIIApaMETpP, ¢ MOMOIIBIO KOTOPOTO
BO3MOXXHO BBIOpaTh, KaKOH M3 HAOOPOB 3KCIEPTHBIX OIICHOK OoJiee Ba)KCH: OICHKH KavecTBa
00BEKTOB MIIM OIIEHKH Ba)KHOCTH ITOKa3aTeJIEH.

HpennonceH AJITOPUTM BBIYUCIICHUA MHACKCOB Ha OCHOBC J3KCIICPTHBIX OILICHOK, BBIITOJHCHHLIX B
JMHEHHBIX M PaHTOBBIX INKajdax. Pe3ympraToM paboOThl anropuTMa SBISIIOTCS HHICKCHI,
YTOYHAIOMUEC JKCICPTHBIC OHLCHKH W HC MPOTUBOPCHAIIHNEC HUSMCPACMBIM JaHHBIM. I/IHI[CKCBI
SBISIFOTCS YCTOWYMBBIMHU, TO €CThb HE 3aBUCALIMMHU OT HAJH4YHs OOBEKTOB C HEOPAMHAPHBIMH
omucaHusMu. [lpW TMOCTPOEHMHM WHIEKCOB BBIYHMCISIIOTCS BECa BAXXKHOCTH ITOKa3aTesei,
OOBSCHSIONINE SKCIEPTHBIE TpennodTreHus. VI3MeHseMble aHHBIE W OKCIEPTHHIE OICHKH
000011aTCsl B HETPOTUBOPEYUBYIO CUCTEMY .

PaGora nonnepxana rpantom PODU 04-01-00401.
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