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CIIOCIB OITPAIIIOBAHHS NMTPOITYCKIB
B PE3YJIbTATAX EKCIIEPTHUX OIIUTYBAHb

METHOD OF MISSED ANSWERS PROCESSING
IN RESULTS OF EXPERT EVALUATION

VY cTarTi 3anpornoHOBaHUN HOBHI CIIOCIO OMpalfoBaHHs IPOIYCKIB B Pe3yJIbTa-
TaxX eKCIEePTHUX OMHUTYBaHb, SIKUW MIHIMI3Y€ BTpaTu 00’ €My BHOIpKH IpU 30epekeHH1
TOYHOCTI EKCHEepTHUX OLIHOK. lIporpamna peamizaiisi 3amporOHOBAHOTO CIIOCOOY
BUKOPUCTOBYETHCS B CHUCTEMi €KIEPTHUX ONMUTYBaHb, PO3POOJIEHIN HA PO3MOIiICHI I
w1aTgopMi OmpaltoBaHHS JTaHUX.

KirouoBi cioBa: excriepTHe OINUTYBAaHHSA, 3allOBHEHHS IPOIYCKiB, 00’€M
BUOIPKH, IpOrpaMHe 3a0e3MeUeHHs, PO3NOAIIEHEe ONPAIIOBAHHS JaHHX.

AKTyalIbHiCTh JocJigxkeHHsi. ExcrnieprHe omiHioBaHHs [1] gk mpouemypa
OLIIHIOBAHHS JIEIKOr0 00’€KTa Ha OCHOBI CYKYITHOCTI Cy0’€KTHBHHX OIIIHOK €KCIEepTiB
ChOTOJIHI IITMPOKO BUKOPUCTOBYETHCS ISl BUPIIICHHS 3aBJIaHb MIATPUMKHA TPUHHSITTS
pileHs B 001acTi MapKETHUHTY, EKOHOMIYHOTO aHali3y [2] Ta TakKMX HOBUX OOJACTSX,
SKUMU €, HATIPUKJIaJ], TPOrHO3YBAaHHS Ta Mepe0adyeHHs] PO3BUTKY COII0-€KOHOMIYHHUX
cucrteM [3].

IMocTanoBka npodaemu. He 3Baxkatoun Ha Te, 1[0 ICHY€ JOCTATHIW CIIEKTP
croco0iB opraHizailii nporeaypy eKCIepPTHOTO ONMUTYBaHHS (METOJ| acoIialiii, METo/I
MapHUX MOPIBHSIHB, IHIUBIyallbHE OMUTYBaHHs, METOl «Jlenb(di» Ta 1H.) Ta BiMOBI-
HUX METOIB 00’ €KTHBI3aIll eKCIIEPTHUX OIIHOK, 00’€M BHOIpKH, TOOTO MOTYXHICTh
MHOXMHH BIAMOBIACH €KCIIEPTiB HA 3alUTaHHS, € OJHUM 3 HaWBaKIUBIIINX (aKTOPIB,
110 BIIUBAIOTh HAa TOYHICTH OIIHKK. TOMY Ha MiATOTOBYIN CTajlli €KCIIEPTHOTO OMHUTY-
BaHHS BUKOPUCTOBYIOTH OJIUH 3 MIAXOIB J0 BUOOPY KIIBKOCTI €KCTIEPTIB, HAPUKIIA
TaKkux, siK [4]:

® JIOBUTbHHM — 00’ €M BHOIPKH 0OMPAETHCS TOBUIHHO 0€3 pO3paxyHKIB TOYHOCTI
TaKOroO OI[IHIOBAHHS,

e JIOBIpUMi IHTEpBad — BKa3y€TbCS HEOOXIJHA TOYHICTH OIIIHIOBAHHS, ITICIIS
YOro po3paxoBYyeTbcst 00’ €M BUOIPKH, 32 SIKOI JOCSITAETHCS 3a/]aHa TOYHICTh;

® CTAaTUCTUYHHI aHai3 — BKa3ye€ThbCsl HEOOX1HA TOYHICTH JUIsl OKPEMUX TPYII,
sIK1 ()OPMYIOTBCS HAa OCHOBI BIKY, CTaTi, pIBHIO OCBITH Ta iH., MICJSA YOT0 PO3PAXOBYE-
ThCsl HEOOX1THUH 3araJbHUM 00’ €M BHOIPKHU.

Ane peanbHUil 00°€éM BHOIPKA 3MEHIIYETHCS B 3QJICKHOCTI Bl KUIBKOCTI TPO-
MYCKIB Y BIJMOBIJAX €KCIEPTIB Ta BUOPAHOTO CIIOCOOY OIpAIfOBAaHHS ITMX MPOITYCKIB,
HANpUKIIAJ TakuxX SK [5]: MeTroau 3Ba)KyBaHHS Ta 3aMIIICHHS, JIOTIYHUNA METOJ,
3aloOBHEHHS cepeHIMU a00 BUIAJKOBUMH 3HAYEHHSIMH, 3aMiHa eKcrepTiB. Bukopuc-
TaHHS BKa3aHUX METOJIB OIpAaIfOBaHHs MPOMYCKIB B peajJbHUX YMOBAX BUKJIMKAE MEBHI
TPY/IHOIIII, ITOB’s13aH1 3 HEOOX1THICTIO 3ATyYSHHSI 3aHAJITO BEJIUKOI KIJIbKOCTI €KCIIePTIB,
oprasizailii MOBTOPHUX ONMUTYBaHb Ta HEIOCTATHLOI TOUHOCTI PE3YJIbTATIB EKCIIEPTU3H.

IlocTanoBka 3aBaaHHsi. MeTol poOOTH € 3MEHIIIEHHS BTpaT 00’ €My BUOIPKH
pHu 30€pe’KeHHI TOYHOCTI OI[IHOK €KCIEPTIB 32 paxyHOK PO3POOKH Ta BUKOPUCTAHHS
HOBOTO CcTIOCO0Y OIpPAIfOBAHHS MPOMYCKIB B Pe3yJIbTaTaX €KCIEPTHUX ONMUTYBAHb.

Bukianenns ocHoBHoro marepiaay. IIponoHoBanuii crmoci®6 3acHOBaHWMN Ha
TIMoTe3l, MO SKIO PECHOHACHTH B paMKaxX MEBHOI TEMATHUKU JIAl0Th OJM3bKI BIIMOBII Ha
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MMATaHHA OJHI€] MHOKMHM, TO IXHI BIJIOBIJAl Ha INWTAHHA TIEI X TEMATHKH 3 I1HIIOI
MHOXKUHH TeX OyAyTh OMM3bKUMU. J[1s OIIHKK «OJIM3BbKOCTDY MIXK PECIIOHICHTAMH BBEJIC-
MO (opMalIbHy MOJIEIb: PECIIOHICHT — TOYKa 0araTOBUMIPHOT'O POCTOPY BiJIMOBIJICH.

JUist mpuKIagy Bi3bMEMO HACTYIHY MATPUIIO BIATIOBIICH:

I,n,n,1,n,n,1,0,1,1,n,n,0,1,n,n,0,n,n,n,0,n,n,n, 0, 1,0
0,1,n,0,n,0,n,1,0,1,n,0,n,1,1,n,n,1,n,1,1,n,1,0,0,0,0
0,n,0,n,0,1,1,1,1,1,0,0,0,1,n,0,0,0,n,0,0,0,0,n,0, 1,0
1,0,0,n,0,1,0,0,1,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0, 1,0
0,0,1,0,0,1,0,0,0,n,0,0,1,0,0,0,0,0,0,0,1,1,1,1,1,0, 1
n,0,1,0,n,1,0,0,n,n,1,0,0,0,0,0,0,n,0,0,1,1,0,1, 1, 1, n
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7€ KOXXKHUH PSAIOK — II€ BIAMOBIJI OJHOTO €KCHepTa, a KOXHHUIM CTOBICIb — OJIHE
MUTaHHS.

1 Ta 0 — mpencTaBieHHs BIAMOBiACH y MPOCTOPi, N — O3HAYAE BIICYTHICTh
BIJITOB1].

Jlsist po30UTTS HA TPYIHU 31 CXOKUMHU BIJIMOBIISIMA BUKOPUCTAEMO TIPOEKIIIIO Ha
MUTAHHS, Ha SIK1 BC1 €KCTIEPTH AU BiMOBIb:
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Toni MoxxHa BBeCTH JeAKYy QyHKIIIO BiacTani [(x;, Xj) MDK TOUKaMux; Ta X;. B
pa3i opToroHasizaiii IbOro MPOCTOPY 3a JOMOMOTOI0 METOJa TOJIOBHUX KOMITOHEHT
[6] B sikoCTi (X}, Xj) MOYKHA BUKOPHUCTATH €BKJIIIOBY BIJICTaHb!

(x, %) = [ Xi=1(Dir — Dji)? (1)
JIE X;, Xj— TOUKH NPOCTOPY, 7 — HOTO PO3MIPHICTb, P; — K-Ta Koop/iMHaTa BiIOBIIHOT
TOYKH.

Tenep HEOOX1AHO PO3OUTH EKCIIEPTIB HA TPYIH 31 CXOKUMHU BiAMOBiAIMU. J[Jis
IIOr0 BUKOpHUCTaEMO MeTo1 k-cepennix [7] (anri. k-means) ta gynkiiro Biactani (1).

Jlns BW3HAYEHHS KITBKOCTI TPYyH BHKOPHUCTOBYEThCS elbowmethod[8]. Ines
METO/y TOJIATaE B TOMY, IO MH OOpaxoByemo k-means [7] mis Habopy naHUX 3
pizHUME Kk B SIKOMYCH Jiama3oHi, Ta i KOXKHOTO k o0uuciaroeMo sumofsquarederrors
(SSE). Toai obupaetbest MmiHiManbHe k Take, mpu sskomy SSE Hac3a10BOJIBHSIE.

OtpumaHni kinactepu (OCTaHHIM CTOBIMEIL — HOMEP KJIacTepy):

I,n,n,1,n,n 1,0,1,1,n,n,0,1,n,n,0,n,n,n,0,n,n,n,0,1,0,0
0,1,n,0,n,0,n,1,0,1,n,0,n,1,1,n,n,1,n,1,1,n,1,0,0,0,0,1
0,n,0,n,0,1,1,1,1,1,0,0,0,1,n,0,0,0,n,0,0,0,0,n,0,1,0,0
1,0,0,n,0,1,0,0,1,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,1,0,0
0,0,1,0,0,1,0,0,0,n,0,0,1,0,0,0,0,0,0,0,1,1,1,1,1,0,1,2
n,0,1,0,n,1,0,0,n,n,1,0,0,0,0,0,0,n,0,0,1,1,0,1,1,1,n,2
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Posrasinemo knacrep 0:

I,n,n,1,n,n,1,0,1,1,n,n,0,1,n,n,0,n,n,n,0,n,n,n,0,1,0,0
0,n,0,n,0,1,1,1,1,1,0,0,0,1,n,0,0,0,n,0,0,0,0,n,0,1,0,0
1,0,0,n,0,1,0,0,1,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,1,0,0

b b b 9 b b b b b b b b

JUIss KOXXHOTO THUTAaHHA, y SKOMY € IpOMYIIEHHI BIAMNOBIII, pPO30MBAEMO
eKCIepTiB Ha 2 TPYMNU: Ti, sIK1 BIMOBLIH, 1 Ti, K1 MPOITYCTUIIHN JJaHE MIUTAHHS.

Bizememo apyre nuranss. Ha HbOro BiNOBIB TUIBKM TPETI PECTIOHAEHT LIbOTO
KjlacTepa, y MaTpHIl LS BIANOBb NpEJCTaBICHA HYJIEM, SKUH 1 € CepeaHiM
3HAYEHHSM.

Posrnsinemo Tpete mutanHs. Ha Hporo BiamoBiid 2 Ta 3 pPeCHOHACHTH, TOJI

0+0 . .
CCpCaAHE 3HAUCHHA T = 0. HpI/I HeO6X1,Z[HOCT1 ¢ 3HAYCHHA OKPYTJIFOETHCA.

OTpumaHe cepelHE 3HAYEHHS TPUCBOIOETHCA I1HIIMM E€KCIIepTaM I[bOTO
KJjacTepa Juisl IbOro MUTaHHS.

Moxe OyTH BHUMAJIO0K, KOJH KOJIEH PECIOHJICHT JIaHOTO KJIaCcTepy HE BiJIMOBIB
Ha nuTaHHA. Toxal Il MO 3ajUINAlOThCS HE3alOBHEHUMH. Takuii BUIANOK €,
HaNpuKiIaa, y Jpyromy Kiacrepi:

0,0,1,0,0,1,0,0,0, n, 0,
n,0,1,0,n, 1,0, 0, n 1

0,1,0,0,0,0,0,0,0,1,1,1,1,1,0, 1,2
,0,0,n,1,1,0,0,0,0,0,0,n,0,0,1,1,0,1,1, 1, n, 2

»

> b b b >

3poOuUBIIIN aHATIOTIYHI i1 3 KOXKHUM MUTAHHSM KOKHOTO KJIACTEpy, OTPUMYEMO
HACTYIIHY MaTpPHUIIIO:

1,0,0,1,0,1,1,0,1,1,1,1,0,1,1,1,0,0,0,0,0,0,0,0,0, 1,0
0,1,n,0,n,0,n,1,0,1,n,0,n,1,1,n,n, I,n, 1, 1,n,1,0,0,0,0
0,0,0,1,0,1,1,1,1,1,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,1,0
1,0,0,1,0,1,0,0,1,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,1,0
0,0,1,0,0,1,0,0,0,n,0,0,1,0,0,0,0,0,0,0,1,1,1,1,1,0, 1
0,0,1,0,0,1,0,0,0,n,1,0,0,0,0,0,0,0,0,0,1,1,0,1,1,1, 1
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SkIo BiAKHUIATH EKCIEPTIB, SKI BIAMOBUIM HE HAa BCl MHUTAHHSA, TO 00’€M
BUOIpkH OyJe CTaHOBUTH %* 100% = 50% Bim movaTkoBOro 00’eMy. SIKIIO
BIIKMJATH TIUTAHHS, Ha SKI BIAMOBUIM HE BCl €KCEpTH, TO 00’eM BUOIpKU Oyne
CTaHOBI/ITI/I% * 100% =~ 63%.

Tenep po3riasitHEMO MOYATKOBY MaTPUIIIO:

I,n,n,1,n,n, 1,0,1,1,n,n,0,1,n,n,0,n,n,n,0,n,n,n,0,1,0
0,1,n,0,n,0,n,1,0,1,n,0,n,1,1,n,n,1,n,1,1,n,1,0,0,0, 0
0,n,0,n,0,1,1,1,1,1,0,0,0,1,n,0,0,0,n,0,0,0,0,n,0,1,0
1,0,0,n,0,1,0,0,1,0,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0, 1, 0
0,0,1,0,0,1,0,0,0,n,0,0,1,0,0,0,0,0,0,0,1,1,1,1,1,0, 1
n,0,1,0,n,1,0,0,n,n,1,0,0,0,0,0,0,n,0,0,1,1,0,1, 1,1, n
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[Ipu BiAKMIAHHI €KCIIEPTIB y JaHOMY HPUKIIaAl 00’ €M BUOIpKU Oyjie CTAaHOBUTH
. . 5
0%, a npu BIAKUIaHHI TUTAHb Pl 100% =~ 18,5%.

BucHoBku. TakuM 4ynHOM, 3aIIpOMOHOBAHUI CMOCIO OMpAIlIOBaHHS MPOITYCKIB
y BIJMOBIJSX €KCHEPTIiB J103BOJISIE€ 3MEHIIUTH BTPATU 00’ €My BHOIPKH Ta 3a0€3MeUnTu
TOYHICTh OUTBIIY y TMOPIBHSHHI 3 3alIOBHEHHSIM IPOIYCKIB CEpeAHIMU 3HAYCHHSIMHU.
OOMEeKeHHSM 3aIlpOIIOHOBAHOTO METOJy € HEJOCTaTHS KUIbKICTh 3aluTaHb, Ha SKi
BIJINOBUIM BCl PECNOHAEHTH (KUIBKICTb TaKUX IMHTaHb IMOBHHHA IE€PEBHUILYBaTH
KUIBKICTh PECTIOH/ICHTIB).

[Iporpamua peasizaiiist 3aPOIIOHOBAHOTO CIIOCOO0Y BUKOPUCTOBYETHCS B CUCTEMI
eKCIEePTHUX OMMUTYBaHb Ha PO3IOJIUIEH N matdopMi onpaitoBanus qanux DJ [9].

B mnopanpmioMy IulaHyeThes pO3IIMPEHHS 3alPONOHOBAHOIO CIOCO0Y Ha
€KCIIePTHI1 OLIIHIOBAHHS Y HOMIHAJIBHUX Ta OPJUHAIBHHX ITKaIaX.
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A.O. Boldak, D.V. Lysenko, M.E. Khanin

METHOD OF MISSED ANSWERS
PROCESSING IN RESULTS OF EXPERT EVALUATION

Relevance of the research topic. Expert evaluation today is widely used to
solve decision-making tasks in the field of marketing, economic analysis and such new
areas as prediction of the development of socio-economic systems.

Target setting. The actual sample size is reduced, depending on the number of
passes in the expert's responses and the chosen method for processing these passes,
such as: weighing and substitution methods, logical method, filling in average or
random values, replacing experts. The purpose of the work is to reduce the sample size
loss while maintaining the accuracy of expert assessments by developing and using a
new way of processing passes in the results of expert evaluation.

The statement of basic materials. This method suggests filling passed
answers in expert evaluation by the average of groups. For a breakdown into groups, a
formal model is introduced: the respondent is the point of a multidimensional response
space. In this space, the k-means algorithm is used. To determine the value of k, use
the elbow method.

Conclusions. The proposed method for processing passes in the expert's
answers allows to reduce the loss of sample size and to provide greater accuracy
compared with the filling of the passes with average values.

Key words: expert evaluation, filling of passes, sample volume, software,
distributed data processing.



