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IopiBHsLIbHUIT aHAJTI3 AJIrOpuTMIB (OPMYyBaAHHS Pa30BHUX paj i3
3axucty PhD nucepramiii

! BiHHMILIbKHH HAIIOHAIBHHUM TEXHIYHHMA YHIBEpCHTET;

2 JloHeubKuii HallioHaIbHUH yHiBEpcuTeT iMeni Bacus Cryca
B Ykpaini PhD-0ucepmauii 3axuwarome y pa3osux padax, siki tpopmyrome 8pyydHy. Lle moxe 3alimamu 6azamo
qacy i npu yubomy ekcriepmusa nidibpaHux YrieHi8 MOXe 8UsI8UMUCH CYMHIBHO, HE KaXy4qu 6Xe rpo KopynuidHi
pusuku. Tomy asmomamusauisi npoyecy ¢hopmysaHHs1 pad € akmyasnbHow. B OaHili pobomi rnposodumscs
ropiBHANBbHUU aHarli3 as2opummie nNpusHa4YeHHs peuyeH3eHmie 3a Kpumepiamu sskocmi nidbopy i eumpamamu
pecypcis Ha rnowyk 4reHie pa3osoi padu. Temamuka Oecepmauji ma memamuka cmameu MomeHUiliHUX YIieHie
padu npedcmasnsaiombscs KamezopianbHUMU posnodinamu Had HayKoeuMu crieyiaribHOCMsaMU 3 cucmemu
knacucpikauii Hayk ANZSRC-2020. Sk kpumepili cxoxocmi eukopucmosyembcsi yOOCKOHa/leHa Mempuka
HekaHoecbko20, wWo 000amKo80 8paxosye CropiOHeHICMb PI3HUX HayKosux creuyianbHocmel 3a O0MoOMO20H0
iHOekcy  XKakkapa. [lopigHsiHHS — eghekmueHOCcmi  anzopummige  npusHadyeHHs pad  30ilCHIEMbCS
ekcriepumeHmarnbHo Ha Oamacemi 3 67 PhD-Oucepmauiti. [nsi ¢popmysaHHsi Gamacemy uKopucmaHo
iHgpopmauitiHy cucmemy HA35BO. ExciepumeHmu npogodusnucek 05151 makux anzopummie onmumizauii: nogHul
rnepebip; nosHuli nepebip Ha nMPopidKeHili MHOXUHI kKaHOuGamig (8paxosytombcs fuwe kaHoudamu 3 NeeHUM
MiHIManbHUM pigHEM Cx0xocmi); xadibHul anzopumm; xadibHuUl aneopumm 3 efimu3MoM; i3011bogaHull niobip
(Haubinbw cxoxi kaHOuGamu eeaxkatombCsl onmumarnbHumu). 3aeldsiku onmumisauii cknad pasosux pad
gdasnocs nokpawumu 8 cepedHbomy Ha 13-34% 3anexHo ei0 3adisHoz20 anzopummy. Take rOKpauweHHs
8i0byrocsi 3a Hesenuko2o Myny kKaHOudamig. 36inbweHHs Kinbkocmi kaHOudamie rnpusgede 00 6inbUwo2o
egekmy 8i0 3acmocysaHHs 3arpornoHo8aHuUx anzopummig nidbopy ornoHeHmis. B pe3ynbmami ekciepumeHmie
8cmaHo8reHo, wo 006pull banaHc Mix sikicmio nidbopy ma pecypco3ampamHicmio docsieaembcsi kaldibHUM
aneopummom 6e3 enimusmy ma MoeHUM repebopom Ha MpopidKeHiti MHOXUHI KaHOudamis. [Npu ybomy 3a
byOb-sIKUM an2opummoM, HOB0OCMBOPEeHi pa3osi padu He eipwe, a SK rnpasusio Kpawi, HiX pasosi padu, siKi
3arporoHyeas 3aknao.

Knio4yoBi cnoBa: 3agaya nigbopy peueH3eHTiB, anroputMu onTuMmisadii, kateropiansHuii posnogin, ANZSRC-
2020, PhD-ducepmauis, pa3oea pada.

Beryn

B Vkpaini PhD-auceprartii 3axumaroTh y pa3oBUX pajax, Kl cKiafaiTbes 3 5 ¢axiBuis. ['onosa
Ta 1-2 pereH3eHTH NpeACTaBISIIOTh 3aKiajl, € YTBOPEHa pajia, a 2-3 OMOHEHTH 3alpOIIYIOThCS 3
iHmuMX ycraHoB. CKiaj pajau 3aTBep/Kye BUeHa paja 3akiany. Pyune opMyBaHHS pa3oBUX paj
Mae Kiibka HenodikiB. [lo-nepiire, e KopymnuiiHi pU3uKH, KOJIHM paay CKIalaroTh 13 IPYXKHIX 0Ci0,
K1 3aBXKJIM HAJIal0Th CXBaJIbHI BIATYKHU. Y CHIIIHHUIA 3aXUCT BUTIIHHUH SK THM, XTO OOMpae 4JICHIB
paam, Tak i 3akiany, mo ii 3atBepmkye. 3a manumu HA3SBO, Bxke BimOymocs 6 433 ycmimHi
3aXHMCTH, KOAHOTO BUIAJKY BiAMOBU He Oyno. Ilo-apyre, momyk KaHauaaTiB y paay 3aiimae
Oarato uyacy. Ilo-Tpere, ckman pagu Moxe cinabo BIANOBIAATH TEMaTHIl JUcCepTalii depes
JTroACkKUN (akTop mpu pydHomy mifbopi. ToMmy aBTOmaru3auis npouecy (GopMyBaHHS paj €
aKTYyaJIbHOIO.

dopMyBaHHsI pa30BUX pajl € TUIIOBOIO 3a1aucio mpu3HaueHHs (migdopy) perenzenta (Reviewer
assignment problem). 3agaua npu3HaYeHHs pelEH3EHTa CKIIAIaeThCs 3 TphoX eTamiB [1]: 1) BuOip
METO/y MpPEACTaBIEHHS JaHUX PO PELEH3EHTIB Ta 3asiBKU; 2) MiJPaxXyHOK CXOXOCTI MIX
3asBKOI0 Ta PELEH3EHTaMH; 3) pPO3MOAUI 3asiBOK JUJISi MaKCHMi3alii 3arajibHOi CXOXOCTI 3
ypaxyBaHHSIM OOMEXE€Hb, TaKMX $K OaJaHC HaBaHTaKEHHs, BIOJOOAHHS pEIEH3EHTIB Ta
BIJICYTHICTb KOH(JIIKTY 1HTEPECIB.

ABTOMaTHYHUH MiA0Ip pelieH3eHTIB nepeadadae JOCTYIHICTh JEesIKOi MOYaTKOBOI iH(popMallii mpo
peleH3eHTIB Ta 3asiBKU. B 1ili po6oTi K movatkoBa iH(oOpMallisi BUKOPUCTOBYIOTHCS KIIFOUOBI
CJIOBa JHMCepTalii Ta KIIOYOBI CIIOBa cTaTeil wWieHIB pa3oBHX paj. TemaTuka auceprarii Ta
TEMaTHKH JIOCTI/DKeHb WICHIB paau (GopMali3yroThesi 3a MmiaxoioM 3 [2], B sKoMy BOHHU
NPECTaBISIOTHCS SIK KaTeropiajJbHUN pO3MOALT HAJ HAYKOBHUMHU CIEIaIbHOCTSAMH 3 CHUCTEMHU
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knacudikamii Hayk ANZSRC-2020. Kputepiem cX0XOCTi 00paHO YIOCKOHAJICHY METPHKY
Yekanochkoro [3], sfKa JA0AaTKOBO BPaxOBY€ CIIOPIAHEHICTh HAYKOBHX CIIEHiabHOCTEH 3a
nonomororo iHnekcy JKakkapa [4].

Pe3yabTaTi 10ocaiizkeHHs

Jns ekCrepuMEeHTIB 13 MiZ00py PEIEeH3EHTIB BUKOPUCTOBYETHCS JaraceT aucepTarii [5]. s
fioro ¢dopmyBanus Bukopuctano iHdopmauiiny cuctemy HA3SBO (NAQA.Svr). 3ibpano
iH(opmMartiro po 67 aucepTallii, siKi Hajie)aTh 0 PI3HUX CHEIiaTbHOCTEH, MEPEBAKHOIO 3 railys3i
3HaHb «lHopmaniitHi TexHomorii». ExcrepuMeHTH NPOBOAMIMCH M TaKUX AITOPUTMIB
OnTHUMI3allii: TOBHUH mepedip; MOBHHHM TMepedip Ha MPOPIIKEHIH MHOXHWHI KaHAWIATiB
(BpaxOBYIOTbCS JIMINIE KAaHAWAATH 3 T[EBHHM MIiHIMAIbHUM pIBHEM CXOXKOCTi); XamiOHUN
ITOPUTM; KATIOHUI aNrOpPUTM 3 ETITU3MOM; 130JIbOBAaHUHN TIA0Ip (HAMOLIBIT CXO0XKI KaHIWIATH
BBAXKAIOTHCA onTUMaIbHUMH). CyTh EKCIIEPUMEHTIB TMOJIATAJia B HACTYIMHOMY: IS KOXHOI
Pa3oBoi pajay MiAiOpaHO HOBUX OMOHEHTIB 3 WICHIB 1HIIMX Pa30oBUX paaax 3 gartacery. Ha puc. 1
MOKA3aHO PE3yJIbTAaTH ONTHUMI3alii A PI3HUX aNTrOpUTMIB migdoopy. Y OLIbIIOCTI BUIAJKIB
pa3zoBi pamau, chOpMOBaHI 3aKJIaqOM, MAOTh HWXXYY BIAMOBIIHICTH TEMATHIIl JUCEpTaIliid B
HOPIBHSHHI 3 TUMH, 110 ¢()OPMOBAHO 32 ABTOMATUYHUMHU METOAaMu Tinoopy. Pyune hopmyBanHs
paa mpU3BOIUTH JO CEPEIHbOTO PIBHS BIAMOBIIHOCTI Yepe3 HEMOKJIHMBICTH BPaxOBYBAaTH BCIX
MOTCHIIWHUX KaHauaariB. HaromicTeh aBTOMAaTWMYHUN TMiA0ip HAaBITh 3a HEBEIMKOTO YTy
KaHIMJATIB J03BOJIIE 3HAYHO TMOKPAIIUTH BIAMOBIAHICTH pajl JIMIIEC 3aBISKH ONTHMAIBLHOMY
1000py OMOHEHTIB.
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Puc. 1. ITopiBHSHHS pe3y bTaTiB MigdOpy 3a pi3HUX AITOPUTMIB ONTHUMI3aLi{

Ha puc. 2 nopiBHIO€TbCS po0OOTa PI3HUX AJTOPUTMIB ONTHUMI3AIII] 32 KPUTEPIIMU «TPUBAIICTh —
AKICTbY». SIKICTh y JaHOMY KOHTEKCTI BU3HAYAEThCS K BIIHOCHUIN PIBEHb MOKPAIIEHHS Pa30BUX
pan uo10 pa3oBuX paj Bia 3aknany. [lepebip Ha mpopiKeHi MHOKHUHI KaHJIU/IATIB 33 TIOPOTY Y
0.3 onHO3HauHO HeBAAIMM. Yci 1HIN YTBOPIOIOTH MHOXHMHY I[lapero. Tomy mig yac BuUOGOpPY
ITOPUTMY HEOOXIJTHO BpaxyBaTH NPIOPUTETH — MOTPIOEH MIBUAKUN pe3yibTaT Yd SIKICHUH. 3
puc. 2 BHUJHO, IO piBEHb MOKpAIEHHS BHACTIJIOK Mepexoay 3 JKamaiOHOro aiaroputMy Ha
ITOPUTMU TOBHOTO Mepedopy 3pOCTa€e MOBUILHO. AJie TPUBAIICTh ONTHUMI3AIT 3pOCTAE CYTTEBO.
Haii6inpm 30amancoBaHUM MOXHA BBaXKATH KaliIOHUHN allTOPUTM MiI00py Oe3 eniTu3My.
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Puc. 2. TlopiBHsIHHS pOOOTH PI3HUX AITOPHUTMIB ONMTUMI3aLIil 32 KPUTEPIIMH «TPHUBAIICTD — SIKICTB)»
BucHoBku

IMopiBHsAHHS POOOTH ANTOPUTMIB ONTHMI3allil Ha maraceri 3 67 PhD-aucepraniii mokasaio, 1o
noOpuii  O6amaHc MK SKICTIO Mig0Opy Ta pecypco3aTpaTHICTIO JOCSTAEThCA  KaliOHUM
QIrOpuTMOM 0€3 eNiTU3MYy Ta MOBHHM MepedOopoM Ha MPOPIIKEHIH MHOXKHHI KaHnuaati. [lns
JMOCATHEHHS OakaHWX pPe3yJbTaTiB MOXHA TaKOX OOUpaTH MDK pPI3HUMHA aJTOPUTMAMH
ONTHUMI3aIlil B 3aJI€KHOCTI BiJl TOTO KU pe3yibTaT MOTPIOHUN — IIBUIKUN YU AKICHHUMA. 3aBISKH
ONTHMI3aIlil CKJIaJ pa3oBUX paj BIAAIOCS TMOKPAINIUTH B cepenabomy Ha 13-34% 3anexHo Bij
3aiTHOTO aNropuT™My. Take TMOKpamieHHs BiAOyJIOCsS 3a HEBEJIMKOrO IyJly KaHJIHUJIATiB.
30UIbIICHAST KUIBKOCTI KaHIWAATIB MpH3Bene A0 OUIbIIOro eQexTy BiJl 3acCTOCYBaHHS
3aMpONOHOBAaHUX AITOPUTMIB MiAOOPY OMOHEHTIB.
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In Ukraine, PhD theses are defended in one-time committees, which are formed manually. This can take a lot of time, and at
the same time, the expertise of the selected members can be questionable, not to mention the corruption risks. Therefore, the
automation of the process of assigning committees is important. In this work, a comparative analysis of algorithms for assign-
ing reviewers based on assignment quality criteria and resource costs for finding members of the one-time committee is car-
ried out. The subject of a thesis and the subject of the articles of potential committee members are represented by categorical
distributions over research specialties from the ANZSRC-2020 research classification system. As a similarity criterion, im-
proved Chekanovsky metric is used, which additionally takes into account the kinship of different research specialties using
Jaccard index. The comparison of the efficiency of the algorithms for the assignment of committees is carried out experimen-
tally on a dataset of 67 PhD theses. The NAQA information system was used to create the dataset. Experiments were con-
ducted for the following optimization algorithms: brute force; brute force on a truncated set of candidates (only candidates with
a certain minimum level of similarity are considered); greedy algorithm; greedy algorithm with elitism; isolated assignment (the
most similar candidates are considered optimal). Thanks to optimization, it was possible to improve the composition of one-
time committees by an average of 13-34%, depending on the algorithm used. This improvement occurred with a small candi-
date pool. An increase in the number of candidates will lead to a greater effect of applying the proposed algorithms for assign-
ing opponents. As a result of the experiments, it was established that a good balance between the quality of assignment and
resource consumption is achieved by a greedy algorithm without elitism and a brute force on a truncated set of candidates. At
the same time, according to any algorithm, the newly created one-time committees are not worse, but usually better, than the
one-time committees offered by the institution.

Keywords: reviewer assignment problem, optimization algorithms, categorical distribution, ANZSRC-2020, PhD-this, one-
time committee.
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