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PEDOEPAT

Marucrepckas gucceptanus cojepxkuT 30 ctpanuil, 2 TaOIUIbI, 5 PUCYHKOB.

CIHMCOK HCITOJIb30BAaHHBIX NCTOYHHKOB COACPIKUT 7 HOBHHHﬁ.

UHO®OPMALIMOHHBIN [TOUCK, PA3BEJIOYHbII [TOUCK,
TEMATUYECKOE MOJIEJIMPOBAHUE, AJI/IUTUBHA S PEL'YJISIPU3ALIMS
TEMATUYECKNX MOJEJIEN, AHAJIN3 FOPUIUYECKNX JOKYMEHTOB

Marucrtepckass ~ nuccepTanusi — MOCBSIIEHA  NOCTPOEHUIO  CUCTEMBI
UHPOPMAILIMOHHOTO IOMCKAa B KOJUIEKIUMM AaKTOB apOUTPaKHBIX CYyIOB, C
UCIIOJIb30BAHUEM TEMAaTUYECKOrO0 MOJEIMPOBAHMUS B KAauyecTBE KIIOYEBOU
TeXHOJOTUH. B KauecTBe 3ampoca TMOUCKOBOM CHCTEME MOXET BBICTYIATh
IIPOU3BOJIBHBIN  JTOKYMEHT KOJUIEKIMH. B OTBET Ha TIOMCKOBBIM 3arpoc
TE€HEpUPYETCs] CIUCOK JOKYMEHTOB KOJUIEKIMH, PAHKUPOBAHHBIM MO yOBIBAHUIO
PEJNIEBaHTHOCTH.

Jns pemeHus NOCTaBIEHHOM 3aJa4d IIOCTPOEHA TEMAaTH4YecKas MOJEIb
KOJUIEKIIUU AaKTOB AapOUTPAKHBIX CYJOB C MOMOLIBIO OTKPBITOH OUOIMOTEKH
BigARTM. Ilpu moctpoeHun Mojenu y4yreHa crneruduka mpeaMeTHol o0JacTH
nyTeM J00aBJIEHUSI B MOJEIb MOJAIBHOCTEN, OCOOBIX TUIIOB TOKEHOB, TAKUX KaK
CCBUIKM Ha HopMmaTuBHO-mpaBoBble akThl (HIIA) u ropuanueckue TEPMHUHBI.
IOpuanyeckne TEpMHUHBI BBIAEISUINCH AaBTOMATHYECKH, C HCIOJIb30BAaHUEM
anroputMa  TopMine. Iloctpoennas MOJIEIb  IIOKa3bIBa€T  BBICOKYIO

HHTCPIPCTUPYCMOCTb TCM U TOYHOCTD ITOUCKA.
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BBEJIEHUE

Crneunanuctsl B 00JIACTH IOPUCHPYJEHIIMU YaCTO CTAJIKMBAIOTCS B CBOEH
paboTe ¢ HeOOXOAMMOCTHIO MOMCKA JOKYMEHTOB B 0a3ax IOPUIANYECKON MPAKTUKH.
HccnenoBanue 1opuandeckux 06a3 JaHHBIX — 3TO PYTUHHBIN Ipolecc, TpeOyomui
OT TMPAKTUKYIOIIETO IOpUCTa OOJNBIIUX BpPEeMEHHBIX 3arpaT. lcmonb3oBaHue
TPAJUIIMOHHBIX CHUCTEM IIOMCKA IO YETKOMY KOpOTKOMy 3ampocy (known-item
search) [1] ymporiaer 3a1a4yy crenuaincta, OJHako B opMare KOPOTKOIO 3ampoca
3a4acTyl0 HEBO3MOJKHO OIMCATh BCE XAPAKTEPUCTUKH JI€JIa, JUII KOTOPOro HJIET
MOMCK PEJICBAaHTHOW NpakTUKH. B maHHOW paboTe mpejyiaraercs HCIOJIb30BaTh
UHYIO MapajurMy HHQOPMAIMOHHOTO MOMCKAa — Pa3BEJOYHBIM MOUCK, KOTOPBIN
MO3BOJISIET B KAYECTBE 3alpOCa MCHOJB30BATh LENbIA JTOKYMEHT WM KOJUIEKLIHUIO
NoKyMeHTOB [2]. [Ipu ucrons30BaHHM TEMATHYECKOTO MOJICTTHPOBAHUS B KAYECTBE
KJIFOUEBOM TEXHOJIOTUHU I MOCTPOEHUS CHUCTEMBI Pa3BEJOYHOTO IMOMCKA, IOUCK
Ha3bIBAIOT TEMATUYECKUM.

BeposTHOCTHOE TEMaTHYECKOE MOJEIUPOBAHUE — 3TO COBPEMEHHBIA METOJ
MAalIMHHOTO OOY4YEHHMsI, LIMPOKO MPUMEHSIONIMICS JUIsl aHajlv3a TEKCTOBBIX
KOJUIeKIMM. TemaTrudeckass MOJENb ITO3BOJIIET OINPENEIUTh, K KaKHUM TemMaM
OTHOCSITCSI JOKYMEHTBI KOJUIEKIIUH, U KaKHe TEPMUHBI 00pa3yroT Kaxayo Temy. B
JAHHOU paboTe MPUMEHSETCS METOJ aJJIMTUBHON pPErysspu3aliil TeMAaTHYEeCKUX
mogeneir (APTM) [3]. [laHHbIH MOAXO[ MO3BOJIIET YUYUTHIBATH MPU MOCTPOCHHU
MOJENN JOTOJHUTEbHBIE JIMHTBUCTUYECKUE TpeOOoBaHUs 17§
DKCTpAJIMHIBUCTHYECKHE HaHHble. Kpome Toro, APTM mno3Bonser y4ecTb
cnenuuKy MpeaIMETHON 00JacTH MyTeM J00aBJICHUS B MOJIEIh MOJAIBHOCTEH,
O0COOBIX THUIIOB TOKEHOB, TAKUX KaK CCBUIKM HAa HOPMATHUBHO-IPABOBBIE AKTHI U
IOPUIUYECKUE TEPMUHBI.

Bce HeoOxoaumble MHCTPYMEHTHI AJii OOyuY€HHUsI TEeMAaTUYeCKOM MOJETH B
paMKax TEOpHUM AaJUTUBHON pEryJsspu3alii peaM30BaHbl B OMOIMOTEKE C

OoTKphITEIM KozioM BIGARTM [4]. B nannoii pabote wucnomnb3oBaics Python-
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uHtepdeiic naHHou OMOMMOTEKH, SAAPO KOTOpo HamucaHo Ha C++ u sgBiseTcs
3¢ (HEeKTUBHOM TOTOKOBOM MapayuieabHOU peanu3anueir APTM.

[lenpro maHHONM pabOTHI SBIAETCS MOCTPOCHUE CHUCTEMBI TEMaTHYECKOTO
WH()OPMAITMOHHOTO TIOMCKA TIO0 KOJUICKITMU FOPHIAWYECKHX JOKYMEHTOB. B xoxe
BBITIOJTHCHUS TAHHOM pabOThl HEOOXOAMMO PEIIUTh CISAYIOIINE 3aa9H:

1. Ompenenuth COBMECTHO C OKCIEpTaMU B MPEIMETHOM o0nacTu

MOJATbHOCTH, KOTOPbIE MOTYT YIYUIIIUTh KAYECTBO MOUCKA.

2. OpraHu3oBaTh OSKCIEPTHYIO pa3METKy TMOMCKOBOM  BbLIaud IS
pernpe3eHTaTUBHOIO HabOopa 3ampoCcoB It TOCIEAYIOIIeH OIICHKH KayecTBa
MOKMCKa.

3. OOy4HTh TEMATHUYECKYIO MOJIETh KOJUICKIINH IOPUIUYECKUX JOKYMEHTOB.

4. OuUeHUTh Ka4eCTBO MOUCKA C TTIOMOIILI0 TEMATUYECKOM MOJEIIN U CPABHUTH
€ro ¢ pe3yJbTaTaMu JAPYrUX MOJIX0/I0B.

C nomorpio BIQARTM 0bu1a mocTpoeHa TeMaTHdecKas MOIEIb KOJUIEKIHH,
coctosimet w3 124767 cynaeOHBIX aKTOB, pelIeHU ApOUTpakHOro cyjaa
MockoBckoii obnactu. [louck ObUT peasii30BaH C HUCMOJIb30BAHUEM KOCHHYCHOM
MephbI OJIU30CTH, TPUMEHSIEMOH K MOJIyYEHHBIM C IIOMOIIBIO MOJIETTH TEMAaTUUECKUM
BEKTOPHBIM MIPEACTABICHUSIM JOKYMEHTOB, YTO MO3BOJISIET OLICHUTh CEMAaHTUYECKOE
PaACCTOSIHUE MEXITY TOKyMEHTaMHU. TOYHOCTh TEMAaTUYECKOTr0 TTIOUCKA CPaBHUBAJIACH
C TOYHOCTBIO HECKOJBKHX 0a30BbIX Mojeneh (baselines): Moaenb, OCHOBaHHas Ha
KkinaccuaeckoM moaxoxae [F-IDF, a Takxke HelpocereBas Mojaenb Doc2Vec.
[TockonbKy BEKTOPHBIE MPECTABICHUS IJIs1 JOKYMEHTOB, TIOJyYE€HHBIE C TTOMOIIIBIO
TF-IDF umerot cumkoM O0JbIITYI0 JJIMHY, PABHYIO JUIMHE CIIOBAPS, K MOJTYUYEeHHON
MaTpHIIe KOJUICKIIUH MIPUMEHSIJICS METOJ CHHTYJIsIpHOTO pasznoxenus (SVD).

B paznene 1.1 omwmcana KOHIENIUS Pa3BEJOYHOTO IOUCKA M OCHOBHBIC
MOAXO/IbI, UCIIOJIB3YIOIIHUECS ISl PEIICHHs JaHHOTO Kiacca 3aaad. B pasnene 1.2
CTaBUTCS 3ajada TEMaTUYECKOTO MOJICTUPOBAHMS U OIMCHIBAIOTCS Pa3INYHBIC
BUJIBl TEMATUYECKUX MOJeJel, B TOM 4YHCJIE MOAPOOHO TOBOPUTCS 00 uX

aNUTUBHOM pETyJsipU3alvu. Takke B JAHHOW TIJIaBE€ OMNMUCHIBAETCS MEXAHU3M
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HCIIOJIb30BAHUSI B TEMATHUYECKUX MOJIENSAX MOJAIbHOCTEN W peryisipu3aTtopon. B
pazziesne 2 onucaH npouecc 0Oy4eHus: TEMaTUYECKON MOJIENIA U IPOBEIEHA OLIEHKA
KauecTBa TEMAaTHYECKOTo Mmoucka. Bo BBeleHMHM TOJIBEIEHBI UTOTH PabOTHI U

CACJIaHbl OCHOBHBIC BBIBO/bI.



OCHOBHA YACTD



1. TEOPETUYECKAS YACTDH
1.1. Pa3BenouHbIil HHPOPMAIIMOHHBIN MOUCK

1.1.1. ITocraHoBKa 3amauu

TpaaunMoHHBIE CHCTEMBI TIOWCKAa IO KOpoTkomy 3ampocy (known-item
search) [1], Takue kak Google u Yandex, mpenHa3HaueHbI JJ1s1 IOMCKA OTBETOB Ha
4eTKO chopMympoBaHHBIE BONPOCHI. VCIIoNb30BaHNe TaKUX CHCTEM MTPEIIOIaract
Xopollee 3HaHWE HEOOXOAWMBIX TEPMUHOB NPEIMETHOW 00NacTH, a TaKxke
NOHWMaHHe, YTO KOHKPETHO TpeOyercs HalTu. B ciiydyae OTCyTCTBHS Takoro
NIOHUMAaHMsSI TI0JIb30BATENIb MOMCKOBOW CHUCTEMBI JIBUTACTCS HWUTEPAIMOHHO,
IIPOCMaTpUBasi Pe3yIbTaThl M YTOUHSS Ha WX OCHOBAaHUM CBOM 3ampoc. 3a4acTyro
TpeOyeTcss HeMajo HUTepallyid, NMPeXae YeM I0JIb30BaTellb JOCTHTAeT HYKHOTO
pe3yJbTara.

[lonp3oBaTeny  TPaAMIMOHHBIX CHCTEM TIOMCKAa JIOCTaTOYHO  PEAKO
UCIOJB3YIOT JUIMHHBIC —CIelUanu3upoBanHbie 3ampockl  [5].  Tloaws3oBaTenb
cTapaercs HEe WCIIOJNb30BaTh JUIMHHBIX 3alpoOCOB, IMOCKOJBKY 3HAET, YTO ITO
YXYIIIAT pe3ysbTaThl Moucka. CHUCTEMBI TOHWCKAa IO KOPOTKOMY 3ampocy
CO3JIaBAIUCh W XOPOILIO TMOAXOJAT JJIi HAaXOXJICHUS OTBETOB HAa KOHKPETHBIC
Borpockl, Hampumep «KakoB anpec Ommkaitmeit anteku?» wunu «Kakue
CYIIECTBYIOT XOpPOIIME M HEIOpOTHE CpeAcTBa OT Kauwisa?». OmHako ¢opmar
KOPOTKOT'O 3arpoca 3a4acTyl0 He IO3BOJIET MOAPOOHO ONMUCATh BCE ACHEKTHI
MHTEPECYIOICH MOIh30BaTENSI TEMBI. B CHITy 4ero moUCK UCUEpPITBIBAIOIIETO OTBETA
Ha BOIIPOC MOXKET 3aHATh JJOCTATOYHO MHOTO BPEMCHH.

[Tapagurma pa3BeOYHOTO MOKCKA MTO3BOJISIET MOJIB30BATEIIO O0JIee MOAPOOHO
OMKcaTh CBOM 3ampoc, MOJy4YUB TaKUM 00pa3oM U Ooliee MojHbIe, U 00jiee TOUHBIE
pe3ynbTathl. [Ipoliecc moucka TakKe MOXKET UMETh UTEPAlMOHHYIO CTPYKTYPY,
OJTHAKO IIeJb KAXKJIOH WTepalWH pPacIIipPeHHe TO3HAHWK I0JIb30BaTes B
BBIOPAHHOW O00JIACTH, a HE TOJILKO YTOYHCHHE 3ampoca. Pa3BelodHBI TOHCK

crocoOcTByeT 60Jee MUPOKOMY M BCECTOPOHHEMY HM3YUYEHHIO BHIOPAHHOMN TEMBI.
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dopmar JUIMHHOTO 3aIpoca TaKKe MO3BOJIAET A00aBIATh (PparMEeHThl HallJIECHHBIX
JOKYMEHTOB K HW3HAYaJIbHOMY 3ampocy, TaKUM 00pa3oM pacIiupsisi CIEKTp
3a/IeHCTBOBaHHBIX TeM. (CxeMaThuyHoe U300pakeHHe UTEepaluid IOUCKa IIO0

KOPOTKOMY 3aIlpocCy, H pa3BeI0OYHOTO IOMCKa IpecTaBieHbl Ha (Puc. 1.1).

Iterative Search Exploratory Search

A Search target D Information space

O= Result sets (larger = more results, intersection = overlap, # = iteration)

Puc. 1.1 CxematnuHoe u300pakeHUE UTEpaIuii TPAAUIIMOHHOTO U
pa3BEOYHOTO TTOUCKA

[IpumMeHuTeNHHO K 3a7]a4e TOUCKA MOXO0XKEH Cy/1IeOHOM MPAKTUKH, B KAUECTBE
3ampoca K CHCTEME PAa3BENOYHOIO IIOMCKA  IOJb30BATENb-IOPUCT  MOKET
UCIIOJIb30BaTh UYEPHOBUK CYJEOHOTO WM 3aKOHOJATEILHOTO aKTa, BO3MOKHO
COCTaBJICHHBI W3 (parMeHTOB HEKOTOPOTro Habopa TOKYMEHTOB. B kadecTBe
pe3ynbTaTa CIENUATUCT OXHUAACT IMOTYYUTh HAOOP FOPUIWYECKUX JTOKYMEHTOB,
OTCOPTUPOBAHHBIX MO CTEIEHU PEJIECBAHTHOCTH 3ampocy. llomydeHHbIn pe3ynbTar
MOXET OBITh UCIIOJIL30BaH ISl PACIIUPEHUS U YTOYHEHHUS IOKYMEHTa-3ampoca s
MOCJIEAYIOLIETO MTOUCKa.

VYuuteiBas crnenuduKy 3agadd MOMCKa CyJ1eOHON MPAaKTHUKHU, KaK MOUCKA 10

JJIMHHOMY 3aIIpoCy B 0O0JIBIIION KOJJICKOWH JOKYMCHTOB, HJC IIECPCXO0Ja OT IIOUCKA
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10 KOPOTKOMY 3aMpocy K pa3Bel0YHOMY MOUCKY MPEICTABISETCS NEPCIEKTUBHOM.

B nanHo# paboTe mpoBepsieTCs 3TO NPEANOI0KEHHUE.

1.1.2. TemaTu4eckuil pa3BeIOUHBIN MOUCK

B ClIydac HUCIIOJb30BaHUA TEMATHUYCCKOIO MOACIUPOBAHHA B Ka4UYCCTBC
KJIFOUEBOM TEXHOJOTUH IIpHU IMOCTPOCHUN CHCTCMbI PA3BECAOYHOIO IMOHCKA, ITOUCK
Ha3bIBAIOT TCMAaTHYCCKHUM. O6yquHa;1 TCMAaTHYCCKaAd MOICIIb ITO3BOJIACT IIOJIYYHUTD
CKATbIC BCKTOPHLIC IIPCACTABJICHUA KaK I JOKYMCHTOB KOJUICKIUH, B KOTOpOﬁ
HACT IMOMCK, TaK W IS 3aIpoca. Takue BCKTOPHBIC IMPCACTABJICHUA HA3bIBAIOTCS
CCMAHTUYCCKUMMU: PACCTOAHHUA MCKIAY HHMH OTpPaXarOoT CMBICIIOBYIO pPa3HUIY
MCXKAY NOKYMCHTaMH, KOTOPBIM OHHU COOTBCTCTBYIOT. CemaHTHUECKHE BCKTOPHBIC
NpCACTAaBJICHUSA, ITOJIYUYCHHBIC C IMOMOIIBIO TEMaTHYECKOM MOJCJIHU, KpOME TOrIO,
06J'IaI[aI-OT CBOMCTBOM HHTCPIPCTUPYCMOCTH KOOPAMWMHAT: KaXXIdasd W3 HHUX
npeaCTaBIACT coOOM CTEIEeHb IMPUHAJIC)KHOCTH JOKYMCHTA K onpe):[eneHHoﬁ TEMC.

AJITOPUTM TEMATHYECKOTO MTOMCKA UMEET CICIYIONLYIO0 CTPYKTYPY.

Hano:
® KOJUIEKIUSA JOKYMEHTOB D.
® MHOYECTBO 3arpocoB Q.
AJropurm:
1. OOyunTh TEMaTUYECKYIO MOJENH KoJeKiuu D.
2. IlomyunTh ¢ TOMOIIBIO OOYYEHHOW TEMaTHYECKOW MOJENU BEKTOPHbBIC
MIPEACTABIICHUS JOKYMEHTOB KOJUIEKIMH D.
3. IomyunTh ¢ MOMOILIBI0 OOYYEHHOW TEMaTHYECKOW MOJEIU BEKTOPHbBIC
MIPEACTABIICHUS JOKYMEHTOB-3a1IpocoB Q.
4. Tlonmp3ysch KOCHMHYCHOW Mepou Onmu3ocTv, HaWTH Kk  Omvbkalmx

JIOKYMEHTOB KOJUIeKIIUU D 1181 Kaxkoro 3anpoca u3 Q.
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Kpurepuu kayecrBa:
e Precision@k - 10ns pENEBAHTHBIX JOKYMEHTOB Cpeau NEPBBIX K
HAWJICHHBIX.
e Recall@k - nons k mepBbIX HalJICHHBIX PEIEBAHTHBIX JOKYMEHTOB CpeIu

BCCX PCIICBAHTHBIX.

[lepBbIM 1IaromM ajroputMa sBISETCS OOyYe€HHE TEMaTUYECKOW MOJeNu
paccMaTpUBaEMOM KOJJIEKIIMHM JOKYMEHTOB. B pe3ynpTaTe Mbl oJly4aemM MOJIENb, C
IIOMOIIBIO  KOTOPOW MOKEM  BBIYUCIWTH BEKTOPHBIE IPEACTABICHUSA JUIA
JNOKYMEHTOB Kosulekuuu d € D u 3anpocoB q € Q. Jlanee mid kaxaoro 3amnpoca q
MBI MOXKEM HalTH k ONrpKalMX JOKyMEHTOB Kojulekuuu D, koTtopbie u OyayT
IIOMCKOBOM BBIJAYENl CHUCTEMBI. DBIM30CTH MEXIy BEKTOpPAMH OLICHUBACTCSA C

MOMOILbIO KOCUHYCHOW MEpBI, KOTOPAsi BEIYUCISAETCS 1O popMyJie:

C_I)'d ?:17['%

g dll -~ VEE ai VI ds

(1.1

cossim =

5 2
r71e ¢, d — BeKTOpHBIC MIPEJCTABIICHHS JOKYMEHTA 1 3apoca.
[TouckoBass BbITaYa CHCTEMBI OIIEHWBACTCS C IIOMOINBIO KPUTEPHEB
Precision@k, sBrsromieiicss Mmepoii TouHOCTH Tioncka, U Recall@k, snsromieiics

MEpOU MOJIHOTHL. J/[aHHBIE METPUKU UMEIOT CIEAYIOLINN BU:

TP

Precision@k = o (1.2)

TP
Recall@k = 53 (1.3)
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I'me TP (True Positive) — KOJIHYECTBO PEJICBAHTHBIX JOKYMEHTOB B
OUCKOBOH Bbiiaue, P (Positive) — KONMMYecTBO PEIEBAHTHBIX TOKYMEHTOB BO BCEi
KOJUICKIUH.

Takke MOXeT ObITh HCIIOJIB30BAHA arPETMPOBAHHAS OLIEHKA KAUYeCTBA ITOUCKA,
IpeCcTaBisIIoniasl cobol cpeaHee rapMoHUYeckoe Mexay Precision@k wu

Recall@k:

Precision@k + Recall@k
2 - Precision@k - Recall@k

1.1.3. OuieHuBaHME KauyecTBa pa3BeI0YHOTO MTOUCKA

B cnyuae, ecnu B KOJJIEKIMHM MOXKET HAaxXOIUTCS OOJbIIOE KOJIUYECTBO
pENEeBaHTHBIX JOKYMEHTOB JUJISl Ka)KJOro 3arpoca, OLEHUBAHHWE KadyecTBa MOYKET
OBITh IIPOBEJCHO HA IMOJAMHOXECTBaX KOJUIEKI[UH, COJEpIKalleld peleBaHTHbBIE U
HepeJIeBaHTHbIE TOKYMEHTHI. /{711 Kask0ro 3ampoca ¢ MOMOIUIbIO OJHON 13 0a30BbIX
Mojenelt (opMHUpyeTcsl MOUCKOBas BblJada 3aBEJOMO OOJbIIECH JIUHBI, 4YeM
3HayeHust k, KoTopble OyAyT HCHOJIB30BaThCS IMPHU OLEHKE KayecTBa IOMCKA.
[TomyyeHHOE MOAMHOKECTBO KOJUIEKIIMH pa3MEYaeTCs aceccopamu, 00J1aJatoliMu
JIOCTAaTOYHOM AKCIEPTU30HM B MpeAMETHOU oOnacTu. B nanHoil paboTe, MOCKOIbKY
IIOMCK MPOBOAWIICA B KOJUIEKIIUH FOPUAMYECKUX JJOKYMEHTOB, B KAUECTBE aCECCOPOB
BBICTYNAJIA MTPAKTUKYIOIIHUE FOPUCTHI.

J1J1 OLIeHKH PEIeBAaHTHOCTH IOKYMEHTOB UM Oblila MpeioKeHa TpexoaibHast
cucTema, KoTopast (hopMyJIupOBaJIach B MOHSATHBIX IOPUCTY TEPMHUHAX:

® JIOKYMEHT TOYHO OKa)KETCs MOJIe3eH MpU paboTe HaJl AeTIOM

® JJOKYMEHT MOET OKa3aTh MOJIE3€H B HEKOTOPHIX YACTHBIX CIyYasx

® JIOKYMEHT OecroJjie3eH Ipu paboTe HaJl JeI0oM

Jnis aceccopoB Obl1a chopMyIHpOBaHa MOHATHAS 3a/1a4a, C KOTOPOM OHU yXkKe

MOIJIM CTaJKUBAThCsA. bojiee OMNBITHBIE KOJIETH 3a4aCTy0O JaroT CTaXXEpaM-
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IOpUCTaM 337ia4y HalTh IOXO0XKYI0 Cy1e0OHYI0 IIPAaKTUKY, HaOpocaB 0011ee OucaHne
Jiena, B TOM 4HCle M3 (parMEHTOB APYTUX Jel. 3ajada pa3MeTKH MOMCKOBOU
BbIIAYM IPEJICTABISET COOOM MPOBEPKY pabOThl CTakepa, KOTOPOIrO, B JIaHHOM
ClIy4ae, 3aMEeHsET IOUCKOBAsi CUCTEMA.

Hcnonp3oBanue 06a30BOW MOJAENH TO3BOJISIET HE TOJBKO OBICTpee HaWTH
peleBaHTHBIE TOKYMEHTHI, HO U HEOYECBUIHBIC HEPEJIECBAHTHBIE. Pa3MeTKa TOJIBKO
PEJNIEBAHTHBIX U B3STUE CIIyYalHBIX JOKYMEHTOB B KAUE€CTBE HEPEJIEBAHTHBIX JI€JIAET
3aja4y MOUCKA CJIMIIKOM MPOCTOM, MOATOMY OT 3TOro crocoda ObLIO PEIIeHO
OTKa3aThCs.

[Tocne Toro, Kak MOMCKOBBIE BbIJAUM 0a30BOM MOJIENH JiJ1sl HAbopa 3ampocoB
pa3MeydeHbl, MOKHO ITPOBECTH OIICHKY KaXKJI0M U3 HUX 10 KpuTepusm Precision@k,
Recall@k u F; @k. PezynpTupyroiiee KaueCTBO MOUCKA MOKET OBITh TIOIYUYEHO U3
HNOJXOJAIIEH CTaTUCTHKU AJisi Habopa pe3ysbTaTOB METPUK JUIsl BCEX 3alpOCOB,
HaIlpUMEpP C NOMOIIBI0 CPEIHEro WM MeauaHbl. VIMEeT CMBICI TakKe H3y4HTh
0oJee IeTaabHO PEe3yNbTAThl IJIs1 Pa3HbIX 3alIPOCOB M OLEHUTH UX CIOXKHOCTb IS

CHUCTCMBbI TCMAaTHYCCKOTI'O ITOHMCKA.

1.2. BepoATHOCTHOE TEMAaTUYECKOE MOACTUPOBAHNE

1.2.1. Ilocra"HoBKa 3amaun

[Iycte D — MHOXECTBO JOKYMEHTOB (Kosuiekiusi), W — MHOXeCTBO Bcex
yHOTPEOISECMBIX B KOJJICKIIMU TOKEHOB (CJIOBAaph KOJUICKIHHK). KaKaplii TOKyMEHT
KOJUJICKIIUU d€D OTIMCHIBACTCA MOCJIEA0BATEIBHOCTBIO TOKEHOB
(Wl, vy Wy d) € W, nmpruueM KaxJIOMy TOKEHY W CTaBUTCS B COOTBETCTBUE UYUCIIO
Ngyw €T0 BXOXKIEHUN B IOKYMEHT d.

Takum 00pa3oM, KOJJIEKIHMS MOXKET OBITh TPEICTaBIICHa B BHUJIEC MAaTPHIIBI

JaCTOTHBIX OLCHOK BEPOATHOCTH BCTPETUTb TOKCH W; B TOKYMCHTC d]

F= (fwd)WxD (1.5)
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Naw

fwa = . (1.6)

TemaTtnueckas MOAENb CTPOUTCS B MPEANOJIOKEHHH, YTO CYIIECTBYET
MHOKECTBO TeM T, 3aTpOHYTBHIX B JOKYMEHTaX KOJUICKIMH. Torma KOJUIICKIUS
npeaCTaBasieT coboit MHOkecTBO Tpoek (w;, d;, t;),i =1..1n, TOPOXKIECHHBIX
JTUCKPETHBIM  pacmpeneneHueM p(w,d,t), oONpeneneHHOM Ha KOHEYHOM
BEpOSATHOCTHOM mnpoctpaHctBe W X D X T. IlpuueM TOKEHBI M JOKYMEHTHI
KOJUIGKIIUM ~ SIBIISTIOTCS  HAONIOJJaeMBIMH  TIEPEMEHHBIMH, B TO BpeMs Kak
TEMBI — CKPBITBIMH.

[Ipy mocTpoeHUHM TEMaTUYECKOW MOJAENTU MPUHUMAETCS TUIOTEe3a «MEIIKa
CIIOB», YTBEp)KJalollasi, 4TO IOPSAOK CIIOB B JIOKYMEHTE HE BaKE€H. Takxke
NPUHUMACTCSI TUIIOTE3a «MEIIKa JOKYMEHTOB», YTBEP)KIAOIasi, 4TO HE BaKCH
MOPSAZOK TOKyMEHTOB B KOJUIEKIMH. J1Jig TOro, 4TOOBI HE TEPSITh WH(POPMAIHIO O
B3aMMHOM PACIIOJIOKCHHUH CJIOB, MOTYT OBITh MCIIOJIb30BAHbI, HAPSTY C OOBIIHBIMHU
CIIOBAaMU, yCTOMYMBBIE CIIOBOCOUYETAHMS M KOJUTOKAIIUH, BBIJICJICHHBIE U3 KOJUICKIUH
C TIOMOIIIBIO Pa3IMYHBIX aITOPUTMOB.

B TemaTmueckoM MOJCIMPOBAHUUA TEMBI TMPEACTABIIAIOTCS JTUCKPETHBIMU
pacmpeieieHusIMi Ha MHOXKECTBE TOKEHOB, a JOKyMEHTBHl — JHCKPETHBIMU
pacnpeneneHus MU Ha MHOkecTBe TeM. Ilycth p(w|t) — BepoSATHOCTb, C KOTOPOH
TOKeH W BcTpedaercs B Teme t, a p(t|d) — BeposSTHOCTB, C KOTOpOH Tema t
BCTpeuaeTcsi B JOKyMeHTe d. BpramcineHue TakuxX BEpOSTHOCTEH i BCeX

te€ T,weW,d € D paBHOCHIBHO BBIYHCIICHUIO MATPHII:

© =pW[)wxr (1.7)
0 = p(t|d)rxp (1.8)

Takue MaTpuIbl HA3BIBAKOTCA MaTpullaM TCPMHUHOB-TCM U TCM-IOKYMCHTOB

COOTBETCTBEHHO. Takum O6p8,30M, 3aJlada TEMATHUYCCKOro MOACIUPOBAHUSA
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CBOJMTCS K OILICHKE mapameTpoB ¢, = p(W|t) u 8;4 = p(t|d) no xomnekmuu D.
OTO 3amada  CTOXAaCTUYECKOTO MATPUYHOTO  Pa3JIoKCHUS Matpunbl  F
TEPMHUHOB-JIOKYMEHTOB Ha MPOU3BeIcHHE MaTpul] © TEPMUHOB-TEM U MaTpPHUIIbI ©

TeM-1okymMeHToB (Puc. 1.2):

Fyxp = Puwxr X Orxp (1.9)
D T
w d D
p(w|d)
~ (D X @
T
W W

Puc. 1.2 CroxacTudyeckoe MaTpUYHOE Pa3JI0KEHUE MATPHUILIbI
TEPMUHOB-IOKYMEHTOB

1.2.2. AnuTUBHAS PETYISIpU3ALUS TEMATHUECKUX MOJIEIeH

OmHUM W3 TPATUIMOHHBIX MOJXOJ0B B TEMATHYCCKOM MOJCITUPOBAHUH
SBJISICTCS BEPOSATHOCTHBIN JIaTEHTHBIM ceManTHueckuii anamuz (PLSA) [6]. B
pamMKax 3TOro MoJX0/a 3ajada OIleHKH napaMeTpoB ¢, = p(w|t) u 0,4 = p(t|d)
pemiaeTcsi MyTeM MaKCHMHU3alMy Jiorapudma MpaBaoNoao0us, C YCIOBHEM
HOPMHUPOBKHU CTOJIOIOB MaTpuilbl @ u CTpOK MaTpuilbl ©® U HEOTPUIATEIBHOCTH

BCE€X BJIEMCHTOB OTHX MaTPHIL.

L($,0) - max

L(®,0) = lnl_[ Hp(w|d)"dw - z z g, lnz buibeg  (1.10)

deD wed deD wed teT
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2 bwe =1, bwe = 0, Z Ora = 1, Otqa 2 0.

MeTonoM pelieHrs JaHHOW 3aJauu SIBJII€TCA UTepauuoHHblii EM-anropurw,
KOTOPBIN MPEACTaBIIIET COOOM METOJ MPOCThIX UTEpPALUN ISl PEIICHUSI CUCTEMBbI
HEJIMHEWMHBIX YPaBHEHUW, BO3HUKAIOMMX U3 ycioBuil Kapyma-Kyna-Takkepa miis
ONTUMM3ALMOHHON 3a/1a4H.

[TpoGiiemMa maHHOTO MOAX0/1A 3aKIIOYACTCS B TOM, YTO B TaKOM OOIIEM BHUJIE,
3aJa4a TEMAaTUYECKOTO MOJICTMPOBAHUS HMEET OECKOHEYHO MHOTO pEIICHUH,
IOCKOJNIBKY, eciu F = @O sBinsercs pelieHWeM 3aJayd, TO M JII0ObIX
HEBBIPOXKACHHBIX MaTpuil S Takux, 4ro @' = &S u 0" = OS — croxacTuyeckue
matpunsl, F = (®S)(S™10) Oyner sBnarscs pemieHneM 3ajaud. 3aJadd TaKoTro
THUTIA Ha3BIBAIOTCSI HEKOPPEKTHO TIOCTABICHHBIMU TI0 Alamapy.

OO1enpUHATHIM CIOCOOOM PabOThI C TAKMMHU 3a7ja4aMU SBJIIETCS TOTIOJTHEHHE
yCIIOBUH 3a7jaud JOTOJHUTEIbHBIMU TpeOoBaHMsIMH. Takoil MOJIXOA Ha3bIBAETCS
perynspusaiueid, a TpeOboBaHMs — peryispuszaropamu. B Teopuu aaiuTUBHOU
perynspuzanun  (APTM) [3] perymspusatopsl R; 100aBISIOTCS B KaudecTBE

claraemsix K Jiorapudmy npasaonoaodus (2.6):

L(®,0) = z z Ry lnz boeOrg + 2 TR(®,60) > max  (L11)

deD wed teT i

z bwe = 1, bwe =0, Z Ora = 1, Otq = 0,

wew teT

rae 7; = 0 — ko3 UIMeHT peryaspu3aium.

[Tonyyennass 3amaya Takxke pemaercas ¢ mnomombio EM-anropurma, c

n00aBJICHUEM COOTBETCTBYIOIIETO ciaaraemMoro Ha M-mmare:
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( Deaw = p(tld,w) = n?EI'Tm(d)wtetd)

OR (D, 0)
¢wt = norm 2 NagwPtaw + ¢wt A

4 wew \ & 0Pt (1.12)
0tq = norm 2 NawPtaw + Qth )
\ wew \ & 00:4
max {x¢,0)

e norjgn(xt) = — oreparnusi HOpMHPOBAHHMSI BEKTOpA.
te

Yser max {x¢,xs}

[TepBoe ypaBHEHHE CHUCTEMBI NIpejcTaBisgeT coboii E-mar (expectation), Ha
KOTOPOM BBIYHMCIISIOTCS YCJIOBHBIC BEPOSTHOCTH JJISI TEM JUIA KaXKIOH TMaphl
TEPMHUH-JIOKYMEHT, Ha OCHOBAaHMM 3HAYCHHI, KOTOpPbIC OBUTM BBIYHMCICHBI Ha
npeabirymeM M-mrare.

Bropoe u Tperbe ypaBHeHus — 310 M-mar (maximization), Ha koTopom
BBIYHCIIAIOTCS. HOBBIE 3HAUECHHSI TAPAMETPOB Py, U Oyy.

B kauecTBe HayaJbHOTO NPUOIWKEHUS ¢,y U O;y MOTYT OBITH B3SATHI
pPaBHOMEPHbIC OPTOHOPMHUPOBAHHBIC BEKTOpa WM  CIy4ailHble BEKTOpA,

YAOBJIETBOPSIOIINE YCIOBUAM, HAKIIABIBAEMBIM HaA D,y U O14.
1.2.2.1. Perynspuzatop pa3peKuBaHus

Perynspuszatop paspexuBaHus MaTpPHUIBI TeM-TOKyMEHTOB O Qopmanuzyer
TaK Ha3bIBAEMYIO TUIIOTE3Y pa3peKEHHOCTH, COCTOSIIYI0 B TOM, YTO KaXKIbIi
JOKYMEHT OTHOCHUTCS K MajoMy KOJIMYECTBY TeM. B mpakTuueckux 3amayax
pa3yMHO HCTOJIb30BaTh CUIIBHO pa3pekeHHbIe MAaTPHUIBl @ 1 O, B KOTOPBIX OKOJIO
90% 3HayeHMI! SIBIAIOTCS HYJISIMH.

Pa3peskeHHOCTh pacrnpeaeneHuss 00paTHO MPONOPLUUOHATIBHO €ro SHTPOIHH, a
paBHOMEpHOE pachpesielieHue HWMEeT MaKCUMalbHylo »HTponuio. llosTomy
TpeOOBaHUE pPa3pPEKEHHOCTH HKBHBAJIEHTHO MakcuMusanmu KL-auseprenumn

MEXIy pacnpeneiaeHussMu 6,; W PABHOMEPHBIM  pACHpPEIEICHUEM 0.
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Perynspuzarop, Takum oOpa3oM, npeacraBiser u3 cedbs cymmapHyro KL-

TUBEPTEeHITNIO 110 BceM TemaM t € T u nokymeHTtam d € D.

> KL(][6c0) — max

debD

R(O) = —«a z z a;nb;; = max , (1.13)

deD teT

rae @ — KodhOUIMEHT Peryspu3alliu.
1.2.2.2. Perynapuzatop AeKOpPETUPOBAHUS

Perynspuzatop nexoppeiwpoBaHus —(OpPMAIU3yeT MNPEIANOI0KECHUE O
pPa3IMYHOCTH TEM, KaK paclpeicsicHUi Ha MHOJKECTBE TOKEHOB, MaKCHMHU3UPYS

KOBapHalluu MCKIAY TCMaMH — CTOJ'I6]_IaMI/I MaTpHUIbI ¢:

RO =35> > > bucus ~ max, (1.14)

teT seT\t weWw

rjae T — ko3 PUIMEHT peryJsapu3aluu.
1.2.3. MynbTUMOAATbHOE TEMAaTHIECKOE MOJICTHPOBAHHE

MynbeTUMOAATbHBIE TEMAaTUYECKHWE MOJICIA TO3BOJSAIOT  HMCIOJb30BATh,
MIOMHUMO OOBIYHOTO TECTa, TAKXKE JTOTOJHUTEIbHYI0 HH(POPMAIUI0O O JTOKYMEHTE
(MeTanHpOpMaIHIO), TaKyl KakK: aBTOpPbHI, TE€TH, NaThl, CCBUIKM W T.1. ba3oBoii
MOJAIBHOCTBIO  SIBJISIFOTCS  IPOCTO  CJIOBAa TEKCTa, JPYyTHE MOJAJIbHOCTU
YUYUTBHIBAIOTCS AHAJIOTMYHO, Y KaXJO0M MOJAJIBbHOCTHM M HMMEETCS CBOW CIIOBaph
TOKEHOB W, .

TokeHbl pa3HBIX MOJAJTBHOCTEH YUMTBHIBAIOTCS B MOJEIM AHAJOTUYHO

yHUMOJaneHOMy ciydaro. Kaxneii TokeH w € W, nosasnserca B teme t €T ¢



19

BEpPOATHOCThIO p(W|t). Jid KakIol MOJAIbHOCTH (OPMHUPYETCS MaTpulia

TEPMHHOB-TEM:
Q= (PWI)w,xr VM EM (1.15)

Oo6mas matpuria @ ¢opmupyercst odbenunenneM matpuir P, IS Bcex

MOI[aHBHOCTeﬁ, 3allMCaHHbIX B BUC CTOJ'I6L[3:

O =pW|wxr (1.16)

Matpuna TeM-TOKyMEHTOB O oOCTaeTrcsi HEM3MEHHOM II0 CPAaBHEHHIO C
YHUMO/TAJIBHBIM CITy4acM.
Jlorapudm mnpaBmonomoOus o0000maeTcss Ha MYJIBTUMOJAIBHBIN CiTyuai

CJIEAYIOIIMM 00pa3oMm:

L(®,0) = z z zndw lnz¢wt9w+er(¢ 0) > max  (1.17)

meM deD wed teT

[Ipuuem [ KakAOW MOJAJIBbHOCTH PEryJsipU3aTOphl, CBs3aHHbIE C @,

ONPENENSIOTCA HE3aBUCUMO, CO CBOMMH KO3 (PUILIMEHTAMU PETYJIIpU3aL|H.
1.2.3.1. MoaanbHOCTh IOPUANYECKUX TEPMUHOB

B xome o6cykaeHus 3a1a4u co CrienuagIucTaMu B IPEAMETHON 00J1acTH ObLITH
BBISIBJICHBI BaXKHBIC MOJAIBHOCTH, UCIIOJIb30BAaHUE KOTOPHIX MOXKET CYIIIECTBEHHO
yIy4IIATh KadecTBO Mojaenu. OmHa W3 3THMX MOJAIbHOCTEH — MOIAIBHOCTH
IOPUIUIECKUX TEPMUHOB.

IOpuanyeckre TepMUHBI KaK ¥ BOOOIIIE TEPMHUHBI IPEIMETHON 001aCTH MOTYT

OBITH U3BJICUCHEI M3 TEKCTA ABYM:A criocobamu: ¢ IMOMOLIBIO CJIOBAPA 3TUX TCPMHUHOB
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U C INOMOIIBI0 aBTOMAaTHUYECKOTO M3BjieueHus. B nmaHHO#l pabore Obul BbIOpaH
BTOPOM BapUaHT.

TepMuHbI N3BIEKATNCh KaK KOJIJIOKALMK, N-TPaMMbl, BCTPEYAIOIINECS B TEKCTE
ropaszo Yaiie, 4eM MOXHO OBIJIO Obl 0KHAATh NMPU CIyYallHOM coequHeHuH. J{is

W3BJICYCHHMSI KOJUTOKAIMI UCTIOB30Basics metoa TopMine [7].

1.2.3.2. MoaanbHOCTh CCHUIOK HA HOPMATUBHO-TIPABOBHIE AKThI

Hpyroi Ba>xHOH MOAAIBHOCTBIO FOPUIUYECKOTO TEKCTA SIBJISIFOTCS CCHIIKH Ha
HopMmatuBHO-TipaBoBble  akThl  (HIIA). HWudopmamus o  ToMm, Kakue
3aKOHOJATEIbHBIE AKThl YIIOMHUHAKOTCS B TEKCT€ JOKYMEHTA, JOCTaTOYHO
OJIHO3HAYHO MOXET yKa3blBaTh Ha 3aTPOHYThIE B TEKCTE TeMbl. Hampumep, ecnu
peub UAeT 00 aJMUHUCTPATUBHOM IPAaBOHAPYUIEHUHU, B TEKCTE OYyIAyT yKa3aHbI
cratbu Konekca 00 aamuHucTpatuBHbIX MpaBoHapyuieHusix (KoAll P®), a ecnu
peub uiet 06 yroiaoBHoM Jene — YronoBHbI Konekc (YK PO).

Bbuta Hanucana mporpamma Ha Python mist usBiedenus cebuiok Ha HITA u3
JOKyMEHTOB. B mporpamMme HCHONB3YIOTCS  pEryJisipHbIE  BBIPDAKEHHUS U

PEKYpPCUBHBIC (PYHKIIMU JJI1 U3BJICUEHUS CIIOKHBIX CCBLIIIOK.

1.2.4. OnennBaHue KaueCTBA TEMATUYECKUX MOJIEJICH

IIpy HCHOJB30BaHUM TEMATHYECKOM MOJEIU JUIsl IOCTPOCHHUS CHUCTEMBI
pPa3BEIOYHOr0 MOMCKAa OLEHKA KayecTBa IMPOU3BOAMUTCSA IO IOWCKOBOM BbLAAYE.
Takne KpuTepHM KadecTBa HA3bIBAKOTCS BHEIIHMMH, MOCKOJIBKY HE YYUTBIBAIOT
apXUTEKTYPY TEMAaTUYECKON MOJIETH, U MOTYT OBITh UCIIOJIb30BaHbl OJIMHAKOBO IS
OLICHKH JIFOOOW APYyroi MOIeNd, UCIIOJIb3YIOIIEHCS 11 BEKTOPU3ALMH IOKYMEHTOB

KOJIJICKIIHNH.



21

[ToMrMO BHEUTHUX KPUTEPHEB KadeCTBa CYHIECTBYIOT BHYTPCHHHE KPUTEPHH,
KOTOPBIE HCTIOIB3YIOTCS B MpoIlecce 00yUeHUsI TEeMaTHIEeCKOM MOJIENH 7S ToA0opa
KO3 GULIMEHTOB peryspu3aiuu.

B 3amavax kjmaccuuKamuu U PErpeccud AJis OLIEHKH KadyecTBa MOJIEIH
WCITOJIB3YETCSI TIOHATHE «OITHMOKIY WM «TIOTepm». JIJIsi TEeMaTHYECKUX MOJIEICH ITH
MOHATHUS HE MOTYT OBITh YETKO onpeieneHbl. OAHON U3 MPUHATHIX METPUK KauyecTBa
SIBJIICTCSI TIEPIUICKCHSI, KOTOPAsl UCIIOJIB3YETCS B KOMITBIOTEPHON JTUHTBUCTUKE JIJIS
OILICHKHU SI3BIKOBBIX MOJIeeil. DTa METpUKa TECHO CBsI3aHa C MPaBONOA00MEM U
MPEICTABIISIET COOOM CTETIEHb HECOOTBETCTBUS MOJIEIM TOKEHAM W, HAa0JII01aeMbIM

B JOKYMCHTAX KOJUICKIHH:

1 1
P(D,p) = exp —EL(QD,G)) = exp —;z anwlnp(wld) (1.18)

deD wed

Mopnenb Tem Jydille, 4eM MeHblIe ee nepruiekcus. [leprekcust Moxer ObITh
UHTEpIIpETUpOBaHa cleAyomuM obpa3zoM. Eciu TepMHHBI W MOPOXKIEHBI
paBHOMEpHBIM pactpeaencareM p(w) = 1/V nHa cnoBape amusbl V, TO meprieKcus
monenu p(w) cxomutcs K V ¢ pocToM ero AnuHbL. UeMm CHiibHEe OTIMYaeTCs OT
pPaBHOMEPHOTO pacrpenesieHus pacnpenenenue p(w), TeM MeHblne Oyaer
NEPIUIEKCUSI MOJIEIIH.

JIBa JApyrux BaXHBIX BHYTPEHHHX KPUTEpHUsl KadyecTBa TEMATHYECKON
MOJEIHN — 3TO PA3pPEKEHHOCTh MATPULl TEPMUHOB-TEM P U TEM-IOKyMEHTOB O.
OTHU METPUKH MIPEACTABISIIOT COOON JT0JIM HyJIeH B COOTBETCTBYIOIIMX MaTpUIaX U
NO3BOJISIIOT ~ OLIEHUTb, HACKOJIBKO BBIMOJHAETCA THUIOTE3a Pa3peKEHHOCTH
pacrpeiesieHuld TeM B IOKYMEHTaX, a TAaK)Ke TEPMHUHOB B TEMax, IPEANOJaraoilylo,
YTO B OJIHOM T€ME C BBICOKON BEPOSITHOCTBIO MOSIBIISIETCA HEOONBIIOE KOJTUYECTBO
TEPMUHOB.

C momoupl0 BHYTPEHHUX KPUTEPHUEB KadecTBA MOXKET ObITh peain30BaH

YKATHBIA ANTOPUTM TT0A00pa KOA((DHUIIMEHTOB PeTysipU3aIiuy, 3aKII0YAIONIUNACS B
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MOCJICA0BATCIbHOM BKIIFOUCHHWHU B MOACIIb PA3JIMYHBIX PCTYIIAPHU3aTOPOB U BI)I60pa,

TakuM 00pa3zoM, HaWIy4Iiero kodgduirenrTa.
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2. [IPAKTUYECKA YACTD

2.1. IlpenBapurenpHas 00pabOTKa TaHHBIX

OKCIEpUMEHTBl MPOBOJMIMCH Ha KOJUIEKUMH, cocTrosmer wu3 124767
CyneOHBIX aKTOB, pemeHud ApOutpaxHoro cyga MockoBckoit obOmactu. U3
KaXI0ro CyJeOHOTO pelieHus: Oblila W3BJICUEHA YCTAHOBOYHAS YaCTh, TOCKOJBKY
OCTaJbHBIE YAaCTH JOKYMEHTOB COJEpXaT TOJBKO TEXHHUYECKYI0 CyAcOHYIO
uHdopmaruio, b0 AyOnIHpyoT UWHGOPMAIMI0O U3 YCTAaHOBOYHOM YaCTH.
JIOKyMeHTBI, JIJTMHA YCTAaHOBOYHOM 4YacTH KOTOpHIX oOKazajach Menbine 4000
CHUMBOJIOB, OBLITM YIAJICHBI U3 KOJIJICKIUH.

M3 ycTaHOBOYHBIX YacTel JOKYMEHTOB OBLIM HW3BJICUYECHBI TOKEHBI JIBYX
JOTIOJTHUTENBHBIX MOJAIBHOCTEH: CCBUIKH Ha HOPMATHUBHO-TIPABOBBIC aKTHl WU
IOpUINYECKHe TepMUHBL. IOpuawdeckue TEpPMHUHBI W OOBIYHBIE CJOBa OBLIH
NPUBE/ICHBI K HadaIbHOM (hopMe ¢ moMoIsio Ondanoreku Pymorphy?2, 3atem Obuin
yAaneHsl OOIIMe IIyMOBBIE CIOBa PYCCKOTO $3bIKA, a TaKKe IIYMOBBIE CJIOBA,
cnenuuyHbIe IS 3a7a4M, TAKHUEe KaK «yCTAaHOBUTHY, «PEUIUTHY, «Cya» U T.4. U3
CO3/IaHHBIX TaKUM OOPa30M «MEIIKOB CJIOB» TPEX MOJAIBHOCTEH IS KaKIOTO
TekcTa ObLI1 cocraBiieH ¢aitn B ¢gopmare Vowpal Wabbit, tpeOyromemcs mis
pabothl ¢ oubnmoTekoit BIgARTM.

[Tpu MHUTIIHATH3AIMH CTIOBApsT TEMATHYECKOH MoJie/H ¢ momoIisio BigARTM
OBLITM y/alieHbl TOKEHBI, BCTPEUAOIIUECS MEHEe, YeM B 5 TOKyMEHTaX KOJUICKITUH,

a TaKXe TOKEHBI, BCTpETUBIIHECS Oosee, ueM B 85% JOKyMEHTOB.

2.2. OOy4yeHne TeMaTHIECKON MOJIEIH

[Ipu 00yueHrnr MOIeTTU UCTIOIB30BATIOCH JIBA PETYIISIPU3ATOPA: PETYIISIPU3aATOP

JIEKOPPEIUPOBaHUS pPAaCHpEeACiCeHU TEPMUHOB B TEMax U PEryJsapU3aTop

pa3pexuBaHusl pacrnpenerneHuii TeM B JgokyMmeHTax. llombop koadduimentos
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peryisipu3alnu OCYHCCTBIIAJICA IO ailTOPUTMY, aHAJIOTHYHOMY HCIIOJIB30BAHHOMY

B pabore [2].

Ha nepBom astarne npousBoauiics moadoop kodgduimenTa ais peryiaspusaTropa

nekoppenupoBaHus. o  KaxIoro W3 TeCTHpyeMoro Habopa 3HaueHHH

kodpdumeHTa T mpoBoaAwsioch 1mo 8 wurepaumii EM-anroputma, mocie uero
BbIOMpAJIOCH HAWJIy4dlllee 3HAUCHHUE 0 KPUTEPHUSAM NEPIIEKCUU, Pa3peKEHHOCTH
MaTpulibl @ U pazpereHHOCTH MaTpullbl ©. 3aTeM B BHIOpAHHYIO TaKUM 00pa3oM
HAWIYYIIyI0 MOJIENb TOOABIISIICS PErysipu3aTop pa3pexxuBaHus © U NpoBOANUIOCH
eme 8 urepauuii EM-anropurma asis Kaxaoro u3 TECTUPyEeMOro Habopa 3HaYeHU I
ko3 duimenTa paspexxuBanus o. i1 MOAENH € MOJMYYEHHOM TakuM oOpazoM

KoMOuHalen kKodh@GUIMEHTOB T W O NpoBoAwioch emie 3 urepanuu EM-

aJropurma. 3aBUCHUMOCTH BHYTPCHHUX KPHUTCPHUCB KadCCTBA TCMATHUUYCCKUX

MoOJIeJIel OT KojmdecTBa wreparuii EM-anropurma mis uToroBodd Mojend Ha
(Puc. 2.1) u (Puc. 2.2).

20000 +
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PaspexeHHoCTb ©
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Puc. 2.2 3aBucumocTs paspexxeHHOCTH MaTpull @ u O OT KoJIU4YecTBa
uTepanun

2.3. OI.[GHKa Ka4CCTBA Pa3BCAOYHOIO IIOHUCKA

JIsl OIIEHKW KadecTBa TIOMCKA HCIOJIB30BAIMCH PAa3MEUCHHBIC TIOWCKOBBIC
BbIJIauu JUIsi HaOopa 3ampocoB. Bceero ObUT0 pasmedeHo 72 MOUCKOBBIX BbIIAYH,
CIEIaHHBIX C TOMOIIIbIO 0a30BO Mojieu. B pe3ynbTaTe 0oTO0pa o He0OX0UMOMY
KOJIMYECTBY PEJIEBAaHTHBIX W HEPEIICBAHTHBIX JIOKYMCHTOB BaJlUJAIlOHHAS
BbIOOpKA Obli1a chopmupoBana u3 30 TOMCKOBBIX BbIAAY.

Jnst cpaBHEHMSI Ha BCEH KOJUICKIIMM ObLIM OOyuYeHbl 0a30BbIE MOJIEIH
(baselines): Tpaguimonnas mozaens TF-IDF u HelipocereBas moaens Doc2Vec.

[TocKoJIbKY pa3MEpHOCTh BEKTOPOB, MOCTPOEHHBIX ¢ momoinbio TF-IDF,
KOTOpasi paBHA JUIMHE CJIOBaps KOJIICKIIMM, CIWIIKOM BEJHMKA JUIA aJcKBaTHOU
paboOThl TIOMCKOBOM CHCTEMBI, WCIOJIb30BAaH METOJ CHHTYJSPHOTO PAa3JI0KEHUS
matpuil (SVD) nis monmwxkenus pasmeproctu 10 100. Micnons3oBanach peaau3aius
TF-IDF ou6mmorexku Sklearn.

Monens Doc2Vec 6buta 00yueHa juisi IByX BapuaHTOB: pasmepHocTd 100 u

200. Hcmonb3oBanace peanusarus Doc2Vec oubmmorekn Gensim. PesynbraTel
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OLIEHKM TOYHOCTH M TOJHOTHI IToKMcKa 1o MeTpukam Precision@k u Recall@k ms

0a30BbBIX Mojelel npeacTarieHsl B (Taomure 2.1).

Ta6nuna 2.1. KauecTBO moucka Jijisi pa3IMuHbIX MOJIEIICH

APTM PLSA TF-IDF Doc2Vec

Mertpuka 100 100 100 100 200
Precision@5 0.79 0.71 0.76 0.75 0.75
Precision@10 0.87 0.8 0.83 0.84 0.83
Precision@15 0.93 0.87 0.89 0.91 0.91
Precision@20 0.94 0.91 0.9 0.93 0.91
Recall@5 0.11 0.09 0.08 0.1 0.09
Recall@10 0.16 0.14 0.16 0.16 0.16
Recall@15 0.18 0.16 0.17 0.16 0.17
Recall@20 0.23 0.2 0.21 0.21 0.22

B pesynpraTe = MCHONB30BaHUS ~ JKaJHOTO  ajiroputMa  mnomdopa
rurnepnapaMeTpoB TeMaTHYECKOW Moieu Oblla BbIOpaHa MOJEIb CO CIAEAYIOIUMU
3HAUYECHUAMU KO3PPULIHUEHTOB PETyIsIpU3aLUU:

® A JEKOPPENMPOBAHUS PACIIPENEIEHHI TEPMUHOB B TeMax T = 10°

e I pa3peKUBAHUS pacTpeaeeHri TeM B JokyMeHTax o = —0.5.

KonnuectBo TeM Ob110 BoIOpaHo paBHbIM 100, Beca mopanbHocTel 1, 2, 10 mist
CJIOB, KOJUIOKALIMK (FOpUINYECKUX TEPMHUHOB) U CCHUIOK HA HOPMATUBHO-TIPABOBbIE
aKTbl COOTBETCTBEHHO.

Pe3ynbraThl st Mozaened ¢ pa3HbIM KOJMYECTBOM TEM MpPEACTaBICHBI B
(Tabmuue 2.2). Jlas xaxmoii Moaean ObUT MPOBEAEH MOA00p TMIIEPIApPaMETPOB B
COOTBETCTBMM C aJrOPUTMOM, OIMCAaHHBIM B pasaene 2.2, TMOCKOJbKY
KO3 (PUIIMEHTHI peryisipu3anus He UHBAPUAHTHBI OTHOCUTENIBHO KOJIMYECTBA TEM.

OKCIEpUMEHTHI M0 MOA00PY KOJMYECTBA TEM MOJENTH IMOKa3aiH, YTO pPOCT
KAaueCTBa [IOUCKA OCTAHABIMBAETCS MPU KormdecTBe TeM, paBHOM 100. [JanpHelimiee

YBCIIMYCHUC KOJIMYCCTBA TCM HC IMPHUBOAUT K YBCIIMYCHUIO TOYHOCTH U ITOJIHOTHI,
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MNpHUBOAA IIPHU OTOM K YBCIHMYCHHIO BPEMCHHA O6y‘{€HI/I$I MOIleJ'Ieﬁ N BCKTOPpHU3allUU

JAOKYMCHTOB C X IIOMOIIbIO.

Tabnuma 2.2 KauecTBo moucka asisi MoJieel ¢ pa3HbIM KOJIMYECTBOM TEM

KomuuectBo TEM MOACIIN
Mertpuka 25 50 100 200 300
Precision@5 0.7 0.71 0.79 0.75 0.75
Precision@10 0.79 0.8 0.87 0.84 0.83
Precision@15 0.85 0.87 0.93 0.91 0.91
Precision@20 0.9 0.91 0.94 0.93 0.91
Recall@5 0.09 0.09 0.11 0.1 0.09
Recall@10 0.13 0.14 0.16 0.16 0.16
Recall@15 0.16 0.16 0.18 0.16 0.17
Recall@20 0.2 0.2 0.23 0.21 0.22
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SAKJIIOYUEHUE

Cucrembl pPa3BEOYHOTO TMOMCKA IMO3BOJSIOT HCIOJIB30BaTh IMPHU TIOUCKE
JUIMHHBIE 3aIIPOCHI, TO3BOJISIIOIIME MOJAPOOHO OMUCATh OOCTOATENLCTBA €A, IS
KOTOPOTO MPAaKTUKYIOIIMK FOPUCT HIIET IOXOXKYI0 MPAKTHUKY. Takou IOAXOM
YOPOUIAET JJIsl CIIEMATUCTa MPOIECC TOMCKA HHTEPECYIOMINX €ro JOKYMEHTOB.

B nannoit paboTre peann3oBaHa CUCTEMa Pa3BEJOYHOTO MOMCKA B KOJUICKIHH
aKTOB apOUTPaKHBIX CYJIOB C UCIOJIb30BAHUEM TEMAaTUUYECKOT'O MOJCIUPOBAHUS C
aJAUTUBHOM pEryJisipu3alyel B Ka4eCTBE KIIOUEBOM TEXHOJIOTHH.

C momoIbI0 3KCIEPTOB B MPEIMETHOM 00JIaCTH OBUIM BBISIBIICHBI Ba)KHBIE
MOJAJILHOCTH, CIIOCOOHBIC YIYUYIIUTh KAYECTBO IMOMCKA: HOPMATHUBHO-TIPABOBBIC
aKThl U FOPUINYECKUE TEPMUHBI.

C  UCHOJIb30BaHUEM  OKQJHOrO»  AJrOpPUTMa MOA0Opa  MapaMeTpoB
perynsipuzaiiuu Obula OOydYeHa MyJIbTUMOJANIbHA TeMaThueckas MOJENb C
BBICOKMM YPOBHEM pa3pexeHHOCTH MaTpull P u ©.

[Touck ObUT peanu3oBaH C MPUMEHEHUEM KOCHHYCHOM Mepbl OIU30CTH K
TEMAaTUYECKUM BEKTOpaM JOKYMEHTOB KOJUIEKUMHU. [[J1s1 OLIEHKH KayecTBa MOUCKa
OblJ1a OpraHU30BaHa pa3MeTKa FKCIepTaMu B 00JIaCTH IOPUCTIPYAEHIIMU TOUCKOBOM
BbIJIauu JUTIsl HA0Oopa IOKYMEHTOB-3aIPOCOB.

Cucrema 1moKaszana BBICOKHE pe3yibTaTbl TOYHOCTHM TIOMCKA, 3aMETHO
npeBbIIaroIme pe3ynbratel baseline-momeneit, a TeMbl Momenu ObUIH OICHEHBI

MMPAKTUKYIOINMHU FOPUCTAMU KaK XOPOLIO HHTEPIIPETUPYEMBIE.
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