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1 Bseaenme

C pasButnem VHTepHeTa y jiojeil MOsIBIHIACH BOBMOXKHOCTH BbIPayKaTh CBOW HJEH, SMOITUN
U MHEHHS B COIMAJBHBIX CETSIX, Oy/Ib TO OT3BIB Ha (PUIbM, IPOAYKT WU PEaKIsa Ha COOBI-
Tus. JIFoau u3 pa3aIndHbIX CTPpaH aKTBHO OOIAIOTCA JIPYT C JIPYTOM, OOCYKIAI0T HACYIIIHbIE
comuabHble, TIOJTUTUIECKNE U IPYTHe BOIPOCHI, JIEIATCI MBICTSIME, 3aBA3BIBAIOT JTUCKYCCUM.
Kak ciiegcTBue, ObICTPO yBEJIMIUBACTCSI U KOJUIECTBO TEKCTOBBIX JAHHBIX, KOTOPhIE MOXK-
HO HMCII0JIb30BaTh B Pa3HOOOpPA3HBIX 3a/avax aHaJM3a €CTECTBEHHOI'O si3bIKa 1, B YACTHOCTH,
aHaJIn3a MHEHUN.

Ananusz muenuit (opinion mining) — 9T0 MOIMCIUILINHA AHAIU3A JAHHBIX U KOMIIBIO-
TEPHOI JIMHIBUCTUKH, 3aHUMAIONIAsICS M3BJIEUCHUEM, aHAJM30M M OIEHKON MHEHUI, BbIpa-
JKEHHBIX B TeKCTax. AHaJM3 TOHAJIbHOCTH (Sentiment analysis) 4acTo ucrosb3yeTcs B aHAJN-
3e MHEHWU JIj1d TIOUCKA CEHTUMEHTOB, CyObeKTUBHOCTU U JIDYTUX SMOITMOHAIBHBIX ITPU3HAKOB
B JIAHHBIX. MHEHUSA MHTEPECHO UCCJIEIOBATH B PA3IMYHBIX JIAHHBIX, OHU MOT'YT JIaBaTh OTBETHI
Ha, pa3/IMIHbIe BOIIPOCHL: «Kak OTHOCATCS MOJIO/bIe U30UpPaTe/ I CTPAHbl K IIPEICTABUTEISAM
PA3/IMIHBIX MapTuii’s, «Kakne MHEHUS 1 KOMMEHTapuUU y WHBECTOPOB, pabOTHUKOB U aK-
THUBUCTOB 110 OTHOIIEHHUIO K IOJUTUKE KaKONW-HUOY/Ib KOMIAHUM!». MHEHUs JII0/Ieil UIPatoT
BaKHYIO POJIb BO MHOTUX OOJIACTSAX U€JIOBEUYECKOIl JesreapbHocTH [1].

OpnHolt U3 3aja49 aHaJIM3a MHEHUI sIBJISIETCSI HMCCJIEIOBAHNE IOSIBJECHUST COIMAIbHBIX
TPEHJIOB HAa OCHOBAHUU B3IVISJIOB, MHEHUI, HAcTpoeHnit B cetn. HyKHO MOHATH, KaK OHHU
BOBHUKAIOT, PA3BUBAIOTCS U PACIPOCTPAHSIIOTCS. DTH TpeH bl B XXI Beke UrparoT BaxKHYIO
poJib B popmupoBanun odiectBa. Tak:ke HeOOXOIUMO MCCIeI0BaTh IPUINHHBIE U acCOIa-
TUBHBIE OTHOIIEHUS MEXKJIy MHCHUAMU M COOBITUAME peasbHoro mupa. [lomoryT jim Mmuenwus,
BBbICKa3aHHbIE aKTUBUCTAMU Ha OHJIAiiH popyMax, U3MEHUTb 1 chOPMUPOBATH OyIyIine Co-
ObITHsA. JI71s1 9TOro HYy»KHO CO3/aBaTh CHCTEMbI, PeIlalolue Pa3/MIHble 3a/a9l, TaKhe KakK
aBTOMATUIECKUI TIOMCK TeM, SMOINl 1 MHEHUI B peXKNMe PeaIbHOI0 BpeMeHH, MOJIeIMPOBa-
Hue nH(GOPMAIMOHHOIO MTOTOKA, MOJICJIMPOBAHIE MHEHUI C yIeTOM COIUAIBHBIX U IICUXOJIO-
IUYECKUX 00CTOATEIbCTB, KaK HampuMep: Biausiaue smoruit, CMU cTpaHbl 1 00111eCTBEHHBIX
smaepoB. OMHO U3 BayKHBIX MPUMEHEHMI TAKUX CHCTEM — IIOJUTUKA, B KOTOPOH OCOOEHHO
IIEHHO B3aMMO/JIEHICTBHE C JIIOABMU U MOHWMAHNE WX HACTPOEHUH. 37eCh BO3MOXKHO OTCIIe-
JKUBaHWE PaJIOCTH, BOSMYIIEHU, MOJIEPKKHU IMOJJMTUKOB B 3aBUCUMOCTH OT UX JIEHTBUIA.
[TosToMy Ha JAHHBIX O HOJIUTHKE YJIO0OHO 3aHNMATHC aHaJm30M MHeHnit |2]. Eme oxmoit mH-
TepecHOil 00JIaCThIO SIBJISIETCA aHAJIM3 HOBOCTHBIX ITOTKOB. [Ipu mpodTeHnn HOBOCTU BarKHO

IIOHATDH, KaK €€ OIIMCLIBaIOT B Pa3HbIX NCTOYHUKAX. lasersr n KypHaJIbl MOT'YT A€JIaTh aKIeHT



HA OTJIe/IbHBbIE (haKThI, & HEKOTOPhIE OIYCKATh B 3aBUCUMOCTH OT UX HOJUYTHICCKUX BIIIs-
J0B U Japyrux ¢gaxTopoB. OHOIEHUS K COOBITUSIM MOTYT 3aBUCETb U OT CTPAHBI, B KOTOPOIi
9TU HOBOCTH IIyOJINKYIOTCSI, BEJIb COOBITHS MOT'YT MO-PA3HOMY 3aTparuBaTh CTPaHbl. ABTODBI
craTeil B razerax M »KypHaJiax 9acTO BBICKA3bIBAIOT cBoe MHeHHe. [loaToMy mHTEpecHO, Kakue
OCHOBHBIE B3T's1/Ibl €CTh Ha Ipou3oie/iee. ITo0bl MOy IUTh JAHHBII PE3yIbTaT HEOOXO MO
HMPOYUTHIBATH OOJIBIIIOE KOJTUIECTBO cTaTeil u ¢ 6OJIBINON CKOPOCTHIO, TAK KAaK OJTHA COOBITUS
cMeHsdoTed IpyrumMu. Bo Beex BbIenepednc/IeHHbIX 3a/a9aX aBTOMATU3NPOBAHHOE PellleHne
SIBJISIETCSL OUCHDb BazKHBIM [3].

AHa/ M3 TOHAJIBHOCTH U aHAJIN3 MHEHHIl 9acTO UCIOIB3YIOTCA Kak CHHOHUMBI. O THAKO
MeKJTy HUMU €CTh CyIecTBeHHas pa3uuiia. B mpegnoxennn «Iledenbe oueHb BKYCHOE» MOXK-
HO OJIHO3HAYHO yTBEPXKIATh, 9YTO €r0 CEHTUMEHT IOJIOKUTEbHbIN. OIHaKO B caydae «ITa
KOMIIAHUS JIeJIaeT OY€Hb BKYCHOE TIeYeHbe, HO OHO COJEPKUT MHOT'O 2KUPOB U OY€Hb JI0OPOroes
B OOJIBIITMHCTBE CIy4daeB o0Ias TOHAJIBLHOCTD OyJIeT olipejiesieHa KaK HelirpaabHas. Ho Takoe
3aKJI0YeHIE He OTBedaeT JAeHCTBUTE/ILHOCTH, TaK KaK OHO BBhIPAyKaeT U IOJIOKUTEIbHBIE, U
OTPUIATE/IbHBIE SMOIMH. 37eCh MOXKHO 3aJaTh CJIEIYIOIHe BOIPOCH:: «UTO BbI jymaere O
IeHe MeveHbs», « To HacdyeT BKycay. Korja y deioBeka crpammBaeTcd ero MHEHUE, TO OXKH-
JlaeTCs YCJIBIIATDL Pa3BepPHYTHIH OTBET U OoJiee TOYHOE onucaHue smoruit. B aTom npumepe
aHaJIM3a TOHAJbHOCTH HEJOCTATOTHO, YTOOBI IIOHATH, IYTO U€JT0BEK JAYyMaeT O IIPOU3BOIUTE e
U XapaKTepUCTUKaX IPOJyKTa [4].

Eme ono cymecTBeHHOE OT/IMYME CEHTUMEHTOB OT MHEHWI 3aK/II0YaeTCd B TOM, 9TO
IpU aHaJM3e MHEHHUI ITOMUMO HCCJIETOBAHUS TOHAJBLHBIX CJIOB, BayKHO YUUTLIBATH U CaMy
TeMy, B KOTOPOI OHU BbIPaXKeHbI. TaK HECKOJbKO MHEHUN MOTYT ObITh OJHOBPEMEHHO I10JI0-
JKATEIbHBIMI I OTPUTATETbHBIME U B TO K€ BPEMsl PA3HBIME, TaK KaK OHU OIMUCHIBAIOT
TEMY C PA3HBIX CTOPOH M BBIPAXKAIOT Pa3JUYIHbIe TOUYKU 3PEHUS.

BepositHOCTHOE TemMaTH4IecKoe MOJEINPOBAHAE CTAI0 BaXKHBIM METOJIOM JIJIsT UCCJIEI0-
BaHUs Te€M B OOJIBIINX KOJUIEKIHUAX JOKYMeHTOB. OHO BJISIETCS OJHUM W3 CIIOCODOB JIJTst
pereHns 3a/ia9 u3BjedeHus MHeHuil. TemMaTndeckoe MOJIETMPOBAHKIE MO3BOJISET BbIJIE/IATD
B IIOTOKE JIAHHBIX TEMATHIECKU OJHOPO/IHBIE MHOXKECTBA COOOIIEHUH. DTO CBOMCTBO MOXKET
MO3BOJIUTH IPEJICTABIATH MHEHUS, He PA3/IMYAIONINeCd TEMATUIECKN, HO OTIMYAIOIIIECS TO-
HAJIbHON OKPACKOI KJIFOYEBBIX CJIOB. BbljesieHne MHEHUN BHYTPU KaXKJOW TEMbl ABJISI€TCS
BOCTPeOOBAHHON 3a/1a4eil IpKu CO3JaHUN CPEJICTB aBTOMATHIECKOTO aHAJM3a OOJIBIINX 00bE-
MOB HOBOCTHOIT mHpopManun, renepupyemoit CMU u conpaibHBIMUI MeIHA.

[empio nanuoll PabOTHI SABIAETCH Pa3padOTKa TEXHOJOIUU aBTOMATUYECKOTO BbISB/IE-

HUSA MHEHUNA. HpeﬂHaFaGTCH TeMaTHu49eCKad MO/JIeJIb MHeHHfI, OCHOBaHHasd Ha HU3KOPaHI'OBOM



CTOXaCTUYECKOM MATPUYHOM PA3JIOZKEHUN MATPUIIHI YACTOT TOHAJILHO OKPAIIEHHBIX KJII0Ye-
BBIX €J10B. OCHOBHAs TUIIOTE3a 3aK/TI0YAETCS B TOM, YTO MHEHUE MIPEJICTABIISIET COOOM yCTOM-

YUBOE COYETaHME TOHAJBHOCTEN TEMATUYIECKN 3HAYNMBbIX KJIIOUEBBIX CJIOB.



2 0O0630p JuTEepaTyphbl

2.1 OO6miue noaxoAbl AJist aHAJN3a TOHAJIBHOCTH M MHEHWUIA

st anasm3a MHEHUI ¥ TOHAJILHOCTEl MPEJIAraloTCsd Pa3/indHble 1moaxo/abl. OHU MOTYT OT-
JITYATHCA UCIOJIB3YEeMbIMU UHCTPYMEHTAMU W PecypcaMu, HaJIUIHeM O0ydaloleil BHIOOPKH,
a TaK:Ke YPOBHEM, Ha KOTOPOM TOPOUCXO/IUT aHAJIN3: JJOKYMEHTOB, ITPETOKEHN, aCIIeKTOB.

flcHo, 9TO TOHAJIBHBIE CJIOBA SBJSIOTCH BayKHBIM WHIMKATOPOM MHEHUNW W CEeHTUMEH-
ToB. Iy mx ydera HeT HEOOXOAMMOCTH B OOydaromieil BHIOOpKE, UTO yIPOIIAeT 3aJady U
paciupsieT ee 001acTh mpuMeHernit. CaMblil TPOCTON MeTOJI MOMCKa TOHAJIBHOCTEH OCHOBAH
Ha CAOBAPAT MOHAALHUT cA06 (lexicon-based approach). B TeKcTax HAXOJATCS BCE CJIOBA, BbI-
paxKaromue sMOIUN, 1 UTOI'OBad TOHAJIbHOCTL OIIPpEAC/IAeTCA UX CYyMMHUPOBaAHUEM. O,ZLHaKO
pe3yJIbTAT Ha OCHOBE OTJIEJILHBIX CJIOB YACTO IMOJTyYAaeTCAd HEBEPHBIM, TAK KAK UX CEHTUMEHT
MOXKET MOJIM(PUIIMPOBATHCA C YIETOM KOHTEKCTa: OCIA0IATHCS, YCUIMBATHCA WA MEHATHCS
Ha, TIPOTHBOIIOJIOXKHBINA. YC/IO)KHEHHE 3TOI'0 METOJIa — CO3J/IaHhe MPaBUJ KOMIIO3UIIAN TO-
HAJIbHOCTE, OCHOBBIBAACh Ha COCETHUX CJIOBAX, YACTAX PEUH, POJIA CJIOB B IIPEJJIOKEHUN U
napyrux dakropax (rule-based approaches) [5]. CymecTBytor peaansoBaHHbBIE CHCTEMBI, Da-
foraroiiue ¢ HOMONILIO GOJIBINOI H6a3bl TAKUX IBPUCTUYECKUX PABUJI, Kak Hanpumep [6]. B
paboTe UCIOJIL3YeTC HJes, UTO TOHAJBHOCTb TEKCTA OIPEIe/IAeTCs JeKCUIEeCKON TOHA Ib-
HOCTBIO €r0 COCTABJIAONNX. AHAIN3 COCTOUT M3 HECKOJIBKUX ITAIOB: MOPQOIOTHIECKOTO
aHa/m3a TeKCTa, OMpeJlesIeHns] JYacTh Pevd, MaJieka U JPYTUX XapaKTepPUCTUK CJIOB, POJII
cJioBa B IpejjioxkeHnn. Jlajgee orjgesbHbIE CJI0BA M YCTOMYUBBLIE BBIPAXKEHUS Pa3sMevaloTCs
110 TOHAJIBHBIM CJIOBapdM, U HaYMHaECTCA IIPpUMEHCHHE IIpaBUJI KOMIIO3UIIUN C YI€TOM MOD-
¢doJIOrTIecKNX U CHHTAKCUIECKUX JaHHbIX. Ha mociieiaem srarme BblJIe/IIeTCsd NTOTOBBIN CeH-
TUMEHT 1 00bEKT TOHAJIbHOCTH.

KaK YIIOMHUHAJIOCh paHee, UTOTOBbIA CEHTUMEHT IpeJyiozKeHnud njaim JOKYyMEHTa, I10JIy-
YEHHBIA BBINICONNCAHHBIMU MeTOoJaMMt, HE IIO3BOJIAET OTIMYUTDL ITIOJTHOCTBLIO HeIU/ITpaIIbeIe
JIAHHBIE OT TeX, B KOTOPBHIX IMOJOXKUTETbHBIX W OTPHUIATETbHBIX CJI0B OJMHAKOBOE KOJIIe-
cTtBo. Bosiee moxoxkuii Ha U3BJIEUEHHE MHEHHI CIIOCOO — IOMCK B TEKCTE€ BCEX IISITEPOK
(CyIHOCTD, aCHeKT, CCHTUMEHT, HCTOIHUK, BpeMsi). OOBITHO B KA4eCTBe NCTOYHHUKA, OCOOEH-
HO B CTaTbdAX, BBICTYIIAET aBTOP. [IpuMepoM CyIIHOCTH U acCIeKTOB MOXKET ObITh KaMepa u
ee XapaKTEePUCTUKU: TSKeCThb, KadecTBO (pororpaduii, barapes.

Hpyroit Kjgacc METOIOB OCHOBAH Ha HUCIOJb30BAHUU MAWUuHH020 00yvenus. Merombt
00ydYeHUs ¢ yIuTesIeM Jallle BCero UCIOIB3YIOTCA I aHaIn3a ToHaabHocTeil. Onpeerisier-

sl 3a71a49a JIBYXKJIACCOBO (MOJIOKUTETHHbII /OTPUIIATEIbHBIN) ¥ TPEXKJIACCOBON (TI0JI0KNU-



TEeJILHBII / OTPUIIATEIBHbI / HeHTPAIbHBIN ) KIACCH(MUKAIIN M DEIPECCHN € IPEICKA3aHIEM
pefitunra mim oreHKu. K MOy IIpHBIM aJrOpUTMaM JIJIs 9TOH 38891 OTHOCATCA HAWBHBIN
Baitecosckmii kiaccudukarop (Naive Bayes), SVM. B kadecTse npu3HAKOB MOTYT HCIIOJIb-
30BaThCA CJIOBA U N-TPaMMbl, uxX dactorbl, POS-Ttern (yacru pedn Moryt obpabaThIBATHCS
U BJIMATH MO-pa3HOMy. Tak, HEKOTOpPbIE UCCIEIOBATE/N OTACTBLHO BBIJICISIOT IPUIAraTe b-
Hble, KaK XOPOIINil MHAMKATOD MHEHW), TOHAJbHBIE CJ0Ba U (pas3bl, MpaBuia COYeTAHMI
TOHAJBHOCTEH, CJIOBa, MEHSIONINE CCHTUMEHT, CUHTAKCUIECKIE 3aBUCUMOCTH.

AKTUBHO mCCIe/lyeMbIM HAIIPABJIEHUEM JIJIsi TIOCTABJIEHHON 3a a9l sIBJISIETCS TTPUMEHe-
HIE TAKUX MoJjiesieit o0y deHust 6e3 yauTeisi, Kak TeMaTHIeCKue Mojie/in. TeMaTuiecKne Mo ie-
JIT — 3TO KJIACC TeHEePATUBHBIX MOJesell, KOTOPbIe OIMMCHIBAIOT CEMaHTHYECKYIO CTPYKTYPY
KOJIEKITNU JToKyMeHToB. OOydenne 6e3 yauTesisi JaeT UM JONOJHUTEIbHOE ITPEHMYIIECTBO
mpu paboTe ¢ Hepa3MeUYeHHBIMH JAHHBIMU, PAa3MeTKa TPeOYeTCs TOJBKO JjIs OINEHKU Kare-
crBa. CraTucTuveckne reHepaTUBHBIE MOJIE/IN HAITPABIEHBI HA MO/IEJTNPOBAHNE COBMECTHOTO
pacupeseseHnus MeTKI U MPU3HAKOB. TakzKe ecTh BO3MOYKHOCTH BBOJIUTH CKPBITHIE IT€PEMEH-
HbIE, KOTOPbIE MOI'YT IIPEJICTABJIATE POIYIIEHHBIE WM CKPBIThIE JIAHHBIE U CTPYKTYPbhI. Kak
CJIEJICTBUE TE€HEPATUBHBIE MOJEN — TO IMOJIHAA BEPOATHOCTHAA MOJE/b, KOTOPash MOJIEJIH-
pyeT Kak HaOJojlacMble, TaK U CKPBITHbIEe NepeMeHHble. Takum obpa3om, oOydeHne TaKux
Mojesieil Ha JTaHHBIX I03BOJIAET BBISIBUTH U aHAJU3UPOBATH UX JIONOJHUTEhL/IBHBIE CBOMCTBA
U CTPYKTYPy. B npumMenenun K anajan3y TOHAJBHOCTA U MHEHUI OCHOBHOE ITPEMMYIIECTBO
reHepaTUBHBIX MOJe/ell — CHOCOOHOCTH MOJIETMPOBATEH CJIOYKHBIE B3AMMOCBSA3U MEXK/Iy Ha-
OJII0/Ia€MBIMUE JIAHHBIME U METKAMH, JIAZKe €CJIM TaKasl 3aBUCUMOCTD HesiBHAasI | 7]. Pacemorpum
o/ipobHee, UTO U3 cebsl MPeCTaB/IsIeT TeMATHIECKOe MOJIEJIMPOBaHNe, TaK KaK 3Ta TEeXHO-

JIOTHS JIEXKUT B OCHOBE HCCJIEIyeMOI MOJIEIN.

2.2 TemarmyecKoe MOAeJIMPOBAHNIE

BepOHTHOCTHaH TeMaTUu49eCKad MOJE/Ib BbIABJIAET TEMAaTUKY KOJIJICKIUU JOKYMEHTOB, KazK-
,ZLbIﬁ JOKYMEHT IIPEACTaB/IACTCA JUCKPETHBIM PacCIIpe/ie/IEHUEM BEPOATHOCTU TEM, a TEMaA —
JAUCKPETHBIM pacCIipeae/JIC HUuEM BepOHTHOCTeﬁ cj0B. B ortsmune ot KJlacTepu3aluu, 10KYMEHT
HE IIEJIMKOM OTHOCUTCA K KaKOMY-TO OJHOMY KJIaCTePY, a IIPUHAJIEZKUT HECKOJIbKOM TeMaM C
HeKOTOpOfI BEPOATHOCTBIO, 1 TaK 2K€ TEPMHNH TaKzKe OTHOCHUTCA K HECKOJIbKUM TeMaM. Takast
njaed Jjiydmie IoAXOAUT JIJId aHa/JIn3a TEKCTOB U II0O3BOJIACT n30eKaTh HEKOTOpPbIE HpO6.H€1VIbI,
BO3HUKaIOIIUE IIPpU pa60Te C €CTECTBCHHBIMU fA3bIKaMHM, TaKNE€ KaK CMHOHUMMAA WU IIOJIMCEMUSI

(Tenepb CUHOHUMBI I'DYIIIUPYIOTCA B OJJHUX TeMaX, TaK KaK OHU 9aCTO B3aMMO3aMEHAIOTCA B
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TEKCTaX, & OMOHUMBI, 00JIa/IA0IINE PA3HBIM CMBICJIOM U BCTPEYAIOIINECS B PA3HBIX TEKCTaX,
PaCIpeIesIOT CBOU BEPOSITHOCTH [0 HECKOJIBKIM CEMAaHTHYIECKH He CBsi3aHHbIM TeMaM ). Tema
2Ke TIPEJICTABJIAETCA CEMAHTUYECKHN CBA3aHHBIMU, YaCTO COBMECTHO BCTPEYAOIUMUCA TEPMU-
HAMU, B KAUECTBE KOTOPHIX MOTYT BBICTYIIATH OTJEIbHbIE CJIOBA UJIM CJIOBOCOYeTaHus [8].
Onpenenerne o0IIeil TeMATUKN KOJLIEKIINNA JIOKYMEHTOB MOYKET OBITH II0JIE3HBIM B Ca-
MBIX Pa3JNIHBIX 3a/[avdaX. JTO TeHepaTUBHAsT MOJIE/Ib, KOTOpasi He TpedyeT HUKAKOW Ipe/I-

BapHTeﬂbHOﬁ Pa3sMETKHU JaHHbIX.

2.2.1 PLSA

PLSA (probabilistic latent semantic analysis) — camast mepBast u IpocTasi BEpOSITHOCTHAS
TeMaThHIecKast MojIeIb. PaccMoTpuM Ha Hell OCHOBHYIO KOHIIEIIIUIO JAHHOTO METO/IA.

[Tycts W — ciioBapb TEPMHUHOB BO BCell KOJIEKIMN JOKYMEHTOB D, TO €CTh JTOKYMEHT
d COCTOUT M3 MHOXKECTBA TEPMUHOB W1, Wa, ..., Wy,. IIpejmoiaraercs, 4To KazxkJ0e CJI0BO W U3
JIOKYMEHTa d CBA3aHO C KaKOW-To Temoil t; u3 T', KoTopas sABJISIeTCs CKPBITON IepeMeHHOi,
B TO BpeMs Kak w u d — HabogaeMble. [eHepaTuBHbIE MOJIEN MO3BOJIAIOT MOJIEIUPOBATE
1 CKPBITHIE IIepeMEHHBIE.

CrouT OTMETUTD, HECKOJIBKO BasKHBIX MOMEHTOB. BO-TI€PBBIX, JJIsi MOJICIMPOBAHUS T10-
PSIZIOK TEPMUHOB B JIOKyMEHTE HE WHTEPECEH, JIJI OlpeJIeJIeHIe TeMbl BayKHO UX HaJHUHe.
AHaIoruaHo mopsiIoK JOKYMEHTOB B KOJIJIEKIIUK He UMEET 3HAUYEHHs. DTHU [PeIIO0I0KEeHIs
HA3LIBAIOTCSI TUIIOTE30M «MEIKa CJI0B» U TUIOTE30( «MeIllKa JJOKYMEHTOB» COOTBETCTBEHHO.
Bo-BTOPBIX, CUNTAETCS, UTO MOABJICHAR CJIOBA B JIOKyMeHTe d 110 TeMe ¢ He 3aBUCHT OT CAMOTO
JOKYMEHTA, & 3aBUCHT TOJILKO OT TeMbl, TO ecThb p(w|d, t) = p(w|t). Dro rumoresa ycaoBHOI
HE3aBUCUMOCTH.

Ucronib3yst 911 IpeJIoIoKeHus, pacupe/ie/ieHue CJIOB B JIOKYMeHTaX:

plwld) =Y p(wlt, d)p(t|d) = p(wt)p(tld) = duibra,

teT teT teT
IPEICTAB/ISCTCA BEPOATHOCTHON CMECHIO PACIIPEAJICHUS TEPMUHOB B TeMaX @,y ¢ BecaMu Oy
— pacIipeJieJIeHIeM TeM B JIOKyMEeHTaX.

[TocTpoenne BepOSITHOCTHON TOPOKIAIOIIEH MOJIEIN U TeMaTHIeCKOil MojieJii — B3a-
UMHO OOpaTHBIE 33/1a49i. B IepBoM CiIydae OIMCHLIBACTCS MIPOLECC MOPOXKICHNS JTOKYMEHTORB
KoJutekImu D 1o u3BecTHbIM pacupeseiaenusiv p(w|t) u p(t|d). dusa kaxmoit no3unum i jgoKy-
MeHTa d; cHavaJIa mopoxkaaercs rema t; u3 p(t|d;), a 3arem TepymuH w; u3 p(w|t;). Sagaqdeit xe
TEMATUICCKOIO MOJICTUPOBAHNA ABJISCTCA OIPEICTICHNAE BEPOSHOCTEH ¢y U O 110 N3BECTHOM

KOJIJIEKITUN JIOKyMeHTOB D).



O6bruno KoJImaecTBO TeM |1T'| B KOJUIEKIUAX JIOKYMEHTOB HAMHOI'O MEHBIIE MOIIHOCTH
MHOXKeCTB J0KyMeHToB |D| n repmunos |W|. Taknm o6pasom, mocTpoeHne TeMaTHIeCKOi
MOJIETT CBOJMTCA K ONTHMM3AIOHHON 3aJiade CTOXaCTUYeCKOTO MATPUYHOIO Pa3JIOKeHH:
ncxoHyto Marpuily F' B BepogrHOCTHOM TpocTpancTBe W X D ¢ snementamu p(w|d) Hamo
Pa3/I0KUTh HA MATPUIIBI TEPMUHOB TeM © = (Pyt)wxp U T€M TOKYMEeHTOB O = (014) 7« p, T
Put = p(wlt), Ora = p(t|d).

s onenku mapamerpos @, © TeMaTHIeCKO MOIEIN MAKCUMUZUPYETCS MIPABIONOI0-
Ore BBIOOPKU:

n
p(D;®,0) = Hp(di, w;) = H Hp(w|d)”dw p(d)"* — max
i=1

N—— $,0
deD wed

const

[Tocse nmorapudmupoBanusi:

L((I), @) = Z Z Naw In Z ¢wt0td — Ig%}(

deD wed teT
E Gwt = 1; Py > 0;
weW
E Org = 1; 014 > 0;
teT
Takas mmocTaHOBKa 3aJladl  — OCHOBA BEPOATHOCTHOTO JIATEHTHOI'O CEMAaHTUYECKOI'O

anaym3a. Ee perrenne Haxoaurcs ¢ moMoribio EM-anropurma.

Opxnako Mosesib pLSA HeoIHO3HAYHO ONUCHIBAET IPOIECC I'eHepalun JIOKYyMeToB. B
MOJIEJTH KK bl JJOKYMEHT SIBJISIETCSI CMEChIO TEM, U BEJIMINHA, ONMUCHIBAIOIIASI 9TO PACIIPe-
JIeJIeHe, TTOJIyYaeTCsl IPU HACTPOMKe TapaMeTpoB KOJLIEKIH. Tor1a HesiCHO, KakK MOJIyYaTh
9Ty BEJMYHUHY /I HOBBIX JIOKYMEHTOB 0€3 TOJTHON MepecTpoiiKu Mojean 3aHoBO. Kpowme
TOTO, TAK KaK PACIPE/IeJIeHre TeM HACTPAUBAETCS 1P O0YUEeHUHU, KOJTMIECTBO AapaMeTPOB
T x |D| + T % |W| pacrer JUHEHHO ¢ yBEJUUCHAEM KOTMIECTBA JTOKYMEHTOB. DTO SIBJIACTCS

IpoOIEMOIL 11T OOJIBITUX KOJLJIEKITHIA.

2.2.2 LDA

LDA (Latent Dirichlet allocation) — nomyssipaast mojudukaims mozenu pLSA, npuyman-
ras B 2003 /Iseumom Bieem, B KoTOpoit ycTpaHeHbI ee oCHOBHBIE HetocTaTk. OHa MO3BOJIIIA
oboiitn orpanmaenust Mojesin pLSA (takue kak nepeobyuenue). Ocuoroe orymane LDA B
TOM, 9TO CTOJIONBI MaTpull ® u © ABIAIIOTCA CIydailHBIMU BEKTOPAMU, ITOPXKIAEMBIMU PaC-
npeaeierreM upuxie. 9To BeleT K HE3ABUCUMOCTH KOJIMIECTBA IAPAMETPOB OT pas3Mepa

KOJUIEKIIMU U ITIO3BOJIAET OLECHUTDL paclpenaejeHne TeM B HOBbBIX JOKYMEHTaX.



{far} =01 {ar} =1 {ar} =10

Puc. 1: Bun pacupenenenns /lupuxiae B 3aBUCHMOCTH OT Ilapamerpa «. dem MeHbIe ero

3HadeHune, TeM 00Jibllle paspexkeHHocTu. Ilpn o = 1 — paBHOMepHOEe pacipejesieHue.

B zaBucuMocTu oT mapameTrpoB ¢ MOMOIILIO pacipejeaennd /Iupuxiie MOKHO ITOPOXK-
JIaTh KaK IUIOTHBIE, TaK U pa3pezkKeHHbIe TUCKPeTHBIe pacripenesnenns. (Puc. 1)
B 1o ke Bpems, BeIOOp pacupejienenus [upuxie He nMeeT BECKUX JIMHIBUCTHICCKUX

00OCHOBAHUI U O0BICHAETCH CKOPee MOMYISPHOCTHIO 0alileCOBCKOTO 00y UeHus.

2.2.3 ApauTuBHas peryJsgpu3alius

3ajata cTOXacTHIeCKOr0 MATPIIHOTO PA3/IOKEH s, OIMCAHHAs PAHee, sIBIACTCS HEKOPPEKT-
HO TIOCTABJIEHHON M3-3a GECKOHEYHHOIO MHOYKECTBa DeEIeHHuil B OOIeM ciiydae: peleHne
F = ®O Moo 3aMenuTh J1i06biM 13 perennit F' = ($5)(S710), rue S — neBbIpoK enHas
MaTpuria, mpu Koropoit Marpuisl @ = (®S) u ©' = (S7!10) asisores croxacTUUeCKUMU.

CoryiacHO TeOpHUHU PEryJISIpU3AIIT, eCIH 33/a9a HeJI00pe/IeieHa, TO ee PEIeHne MOK-
HO CJIeJIATh YCTOWYIHMBBIM, J00aBUB K OCHOBHOMY KPHTEPHIO JIOIOJHUTEIbHBI KPUTEPHH —
PEryJISIpH3aTOp, YIUTHIBAIONHN crrennduKy IpeMeTHoil 061acTu.

AnnruBHas peryispusaiys TeMatnaeckux mojeseit [8] (additive regularization for
topic modeling, ARTM) — 570 MHOrOKpHUTEpUATBHBINA TOIXO/I, B KOTOPOM K OCHOBHOMY
KpUTepHio J100aBJisieTcsl B3BelleHHasi cymMa peryisipuzaropos R;(®,0),i = 1,...,r. ARTM
[03BOJISIET KOMOMHUPOBATH TEMATHIECKUE MOJIE/IH, CYMMUDYsI PEryspu3aTopbl. Biraromgaps
CBOWCTBY aJUTTUBHOCTH, ONTHMU3AIHs JIOOBIX MOJeTell U UX KOMOWHAIMN MPOU3BOIUTCS
OJIHUM H TeM K€ HTePAIMOHHBIM mporeccom — EM-amropurmom. Temeps nponssogurcs

MaKCUMU3AIUs WX JIMHEHHOW KOMOMHAIINK C JIOTaPUQPMOM IIPAaBIOIIOI00MS:
T
R(®,0) = z; 7iRi(®,0) + R(P,0) — max
1=

9



Z Gurt € {07 1}§ Gut > 0;

weW

> 0 € {0,1}; 00 > 0;

tel

rje 7; — HEeOTPUIATETbHbI KOIMDMUITUEHT PEryIAPU3aIIAN.

g TeMaTuvueckoro MOJIeJIMPOBAHISA MOXKHO MPHUYMATh OOJIBIIOE KOJMIECTBO Pa3HO-
00pa3HbIX PEryJIgpU3aTOPOB, OTBEYAIONNX TEM WU UHBIM OCODEHHOCTSIM MOJIETUPOBAHUS
TEKCTa W 00eCIIeUnBAIONIUX JIYUIITYI0O HUHTEPIPETUPYEMOCTD TEM.

[IepBBIM JTOTUYIHBIM MTPEJIIIOIOKEHNEM SIBJIFETCS 2UNOME3A Padpedrcernnocmu. s Kax-
JI0l TeMBI ecTh HeOOJIbINas TPYIIa TEPMUHOB, SBHO XapaKTepU3yollas ee, a B JIOKYMeH-
TaX KakK MPABUJIO COJIEPKUTCH HEOOJIBIIIOE YUCTO TeM. DTO O3HA4YaeT, uTo MaTpuibl ¢ u O
JIOJIZKHBI OBITH pa3peKeHHBIMU. J[JIg 9TO 1Me/Tn MOAX0UT PEry/Isipu3aTop CriIaKuBaHus 1

pa3peKuBaHUS:

R(®,0) = Z Z Buwtlngu + Z Z alnBya,

teT weWw deD tinT

IPUYEM TTOJIOKUTEIHLHOE 3HAYCHUE [TAPAMETPOB (g WK [3,; COOTBETCTBYET CIUIAXKUBAHUIO, &
OTpUIIATEIbHOE — DPa3pPE’KNBAHUIO.

Taxeke, Ipu MOCTPOEHHE TEMATUIECKON MOIEIH JIYUIIe, YTOObI TeMbI OBLIN KaK MOYKHO
pasmdHee u He JayOsmpoBainchk. Tak Mojienb dBjsercs Oosiee nudopmaTuBHoii. /g 3Toro

BBOJIUTCA JIEKOPPETUPYIONINI Peryaapu3aTop Jjid MaTpuisl P:

R((I)) = —% ZZ Z ¢wt¢wsa

teT seT weW

YTO COOTBETCTBYET MUHUMHU3AIUU CYMMbI IOIMAPHBIX CKAJJISIPHBIX [TPOU3BEICHUI MEKTy
crosoramu Marpurpl O, < ¢y, ¢ >= > PuirPus. B pesysnbrare B KaxKI0# CTPOKE Bepo-
ATHOCTb HamboJiee 3HAUYUMBIX TE€M TEPMUHA W YBEJIUUUBACTCH, a OCTAJbHBIX CTPEMUTCA K
HYJTIO.

DTO JBa OCHOBHBIX PEryJIsipU3aTopa, IacTO UCIOJIb3yeMble B Mojensax. JIpyrume mox-
HO TIO/IONPATh U JI00ABJIATH B 3aBUCUMOCTH OT CIIENUMPUKN 3a/1a9u. Peryisapu3aTopbl MOXKHO
KOMOMHHPOBATH ApyT ¢ npyroM. [logdbupas npaBuibHble KOI(MMUIIMEHTHI, MOXKHO 3HATUTE b=
HO YJIyUIIUTh UHTEPIPETUPYEMOCTb T€M, UX KOHTPACTHOCTb.

Omnucannbre panee mojen pLSA nu LDA nmeroT mHTEpIIpeTaninio B KOHIIENINN & TUTHB-
Hoii peryngpusaruu. Mogenb pLSA cooTBeTcTBYeT Cilydato OTCYTCTBUS BCEX PEryJIsipU3aTo-
poB. Mogesb LDA 8 ARTM nostyuaer ajbTepHATHBHYIO HEBEPOATHOCTHYIO HHTEPIIPETAIIAIO
Yepe3 CryIayKuBatoNuii peryssipusarop. [Ipn makcumuzarnun R(P, ©) cOamzkaorcest BeKTopa-

CTOJIOIBI ¢y € 3ajaHHbBIME BeKTOpaMu [ = (B ) € R"Y u BekTOpa-cTONOIE! Oy C 3aJaHHBIME
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[ " L+ ¥ | L=~
Q 9 0 0 O [~ - - %
word 1 word_1 ::| 1:l r‘:l Zl ":l
2 0 0 Q 9
™ T DU " W
word_n word_n topic_1
F,=pwld) = ¢, =pwl|t) X tope_2
topic_3
name_1 name_1
6 = p(tld)
name_m name_m
F, = p(n|d) &, =p(nlt)

Puc. 2: MonanbHoCcT B TEMaTUIECKON MOJIEIN

BeKTOpaMu oy = (ayq) € R, TIpu sToM BekTOPHI Bp/3; U (igCrg COOTBETCTBYIOT TUIIEPHAPAMET-
paMm alpuopHbIX pacupejenennii Jupuxie. Munnmuzanus ke npusegeT K 3pdekTy paspe-
JKuBaHus (MHOTHE 37eMeHThl MaTpul]  u © obpamarorces B 0). OH ABIAETCS JOTUIHBIM, TaK

KaK KaXKJIbIil JIOKyMEHT d W KaXKJbIii TEPMHUH W CBA3aH JIUIIL C HEOOJIBIITUM KOJTUIECTBOM

TEM.

2.2.4 MyabTUMOJATBHOCTH

[Ipu TemaTrIecKOM MOJIETHPOBAHIHI €CTh BO3MOYKHOCTD UCIIOJIb30BaAHUS IIOMUMO CAMOI'0 TeK-
cTa JOMOJHHUTEIbHBIE MeTaJaHHble — MOAAJbHOCTA. OHM IMOMOTrAlOT IIPH OIpPeIeIeHUN Te-
MaTHKH JOKYMEHTOB, U B TO K€ BpeMs TeMaThdecKas MOJE/Ib BBIAB/IAET B 9TUX JIAHHBIX
CEMaHTHKY, ITO3BOJISIET BOCCTAHAB/IUBATH IIPOIYIEHHbIE 3Ha4UeHus. [Ipumepom mMoxkeT ciy-
JKATh MOJAJIBHOCTH aBTOPOB, MMEHOBAHHBIX CYIIHOCTEM, YKAHPhI, KATETOPHH.

Kaxnass momasibrocts M umeer cBoii ciioBapb W,,,. TemaTudeckast MOJe/Ib HAJT MO/ b
HOCTSIMHU BBIDJISIIUT TaK »Ke, KAK ¥ paHbIIe, TOJIbKO TEPMUHBI — CJIOBA U3 MOJIAJbLHOCTEI.
TepMuHBI U3 CJIOB JOKYMEHTOB TaKyKe MOYKHO CIUTATH 38 MOJAJIBLHOCTH. Kaxk1oit u3 HUX CO-
oreerctByeT Marpuna P, = (duwi)w,, 7 VIX cOBOKymHOCTEL 06pasyer obiyo marpuity P mo-
JIeJIU, & paclpe/ieJieHne TeM B JJOKyMeHTe sIBJIsieTCsi OOIIUM JIjisi Beex MojaabHocTei (Puc.2).
JLs1 Kazk 10t MOJTAJIBHOCTU B OTJAEIBHOCTH MOYKHO J00ABJISITH T€ WJIM WHBIE PEryISPU3aTOPbI.

[Ipu nocTpoeHnn MyIBTUMOIAIBLHON MOIEIN MOXKHO YCTAaHABINBATDH BECA MOAATBHOCTSIM Ty, ,
B 3aBUCUMOCTHU OT UX 3HAYUMOCTH. MoJie/ib CTPOUTCA MaKCHUMU3AIMEH B3BEIICHHON CYMMbI

JIoTapudMOB UX MPABJIONOJI00US C YIETOM PEryJsipu3aToOpOB.

Z T Z Z ndwlnz Owibia + R(P,© — max)Pd, O;

minM dinD winW, tinT

11



Puc. 3: Mogens MaxEnt-LDA

Z Gwt = 1; Py >= 0; Zetd =10,y >= 0.

winWp, tinT

2.3 Temarmueckue Moaean s aHAJN3A MHEHUI

Temarnaeckoe MOJIEIMPOBAHIE SIBJISCTCS OJHUM U3 [OJIXO/I0B K M3BJICUICHUIO MHCHUN 1 aHa-
/3y ToHasibHOCTEH. CyIecTBy0T pasindHble MOAUMUKAIN OObIYHBIX TEMATHICCKIX MOJIC-
JIel [T PeleHus 9TUX 3a/ad. Jale BCero moMUMO CTAHJIAPTHBIX PACIPEIeIeHNIl MOIe-
PYIOTCS PACTIPEJIJIEHsT CJIOB [IPU YCJIOBUN TOHAJIBHOCTEl € JOMOMTHUTETbHBIMI H3MEHEHUSIML.
B HEKOTOpBIX M3 HUX /I TEHEPAIUK CJI0Ba B JIOKyMEHTE CHadasa HeOOXOMMO OLPEIe/IUTh
OJISIPHOCTB, KOTOpas Jiajiee u onpejesnut Bbioop tembl ([9], [10], [11]). B HekoTopbIx apyrux
TOHAJIbHAST METKAa OIPEJIeNseTcsl MapajlieIbHO ¢ BBIOOPOM CJIOBA B 3aBUCHMOCTH OT TEMBI
([12], [13]). Pacemorpum HEKOTOpPbIE M3 TaKUX TeMATHIECKUX Mojesieii, 6oJiee moIXOIsImux
JyIst aHAJM3a MHEHUI, KOTOPBIE BBOJST MOHATHE ACIEKTOB U BEJYT MMOMCK TOHAJIBHBIX CJIOB,
crienuUIHbIX [T aCHEeKTOB.

B [14] mpemmaraercs momens Maximum Entropy LDA, koropast B ommdme oT CBOMX
IPE/IIIECTBEHHUKOB ONPE/IETIACT B TeKCTaX KaK aclHeKThl, TaK U CrenuduIHbIe /I aCIEKTOB
TOHAJIbHBIE CJI0Ba. Eile 0jiHO#i 0COGEHHOCTBIO SIBJISIETCH WHTErPUPOBAHUE JUCKPUMUHATHB-
HOJl KOMIIOHEHTBI MaKCHMAJIbHOI SHTPOIWU U TeHEPATHBHOI KOMIIOHEHTHI (TeMaTHIeCKOi
MOJIEJIN ).

Omna sBiisiercs pacumpenneM LDA. Tlpeanonaraercs, aro B Kojutekiwn 7' aclekToB, 1
KasKJIblil JIOKYMEHT COJEPZKHUT CMECh ACIeKTOB, & OJIHO MPE/IOKEHNE (BMECTO OJTHOTO CJIOBA,
kak B LDA) ommceiBaer omun acrekt. Wccemyercs na JaHHBIX 00 0030pax Ha pecropa-

Hbl. TOHAJILHBIE CJIOBA, TAKHE KaK <«XOPOIIHUil», «yXKACHBII» CUUTAIOTCA OOIMUMHU U MOTYT

12



UCII0JIb30BATbCS B OIMUCAHUN BCEX ACIIEKTOB, a CJIOBA «BKYCHBIN», «JIPYKeTI00HbII» OoJiee
creruuYIHbI JJIsT ACIIEKTOB <«eJlay, «IePCOHAI». ITH crennduIHbIe CJI0BA W BaXKHBI MIPU
OIIMCAHUN ACIICKTOB.

leneparusnbrit mporece st Mogean MaxEnt-LDA cienyroruit (Puc.3):

1. Boibuparorcst My IbTHHOMUAILHBIC PACIPEICTICHIA U3 CAMMETPUYHOIO PACIIPEICICHIA
Jlupuxiie ¢ mapamerpoM 3: B — momess donoBBIX ci10B, ¢ — obImas Mo/ acIeK-
T0B, P9 — obmmas Mofens Muennit, T Moseneit actektos {¢}L | u T crermdbuanbx

JIIA acuekTa Mojesieit Muenuit. Bee st pacupenenenus naj ciioBapeM V.

2. JIns KazK/10ro JIOKyMeHTa d ompejiefseTca pacipe/eaenne Haj TeMaMu 09 ~ Dir(«)

Kak B LDA

3. e KaxKIoro NpeJjKeHnd S JOKyMeHTa d OIpeleideTcd PACHpeeleHue Zgs ~

Multi(69).

4. JIyst KazKJIoro cJaoBa B IPEJIOXKEHUN S JIOKyYMeHTa d BO3MOXKEH CJIeJIyIONuil BhIOOD:
CJIOBO MOYKET OIHMCHIBATH CIeInUIHBIN WIn OOl acieKT, crernuduyaHoe uin odiiee
TOHAJIbHOE CJIOBO My (poHOBOE €j10BO. /st onmcanus 9Toro BbIOOpa BBOMATCA WH/IU-

KATODBI Yq s pn U Udspy I N-TO CJIOBA W, s p -

Yd.s.n, BBIOMpaETCs U3 MyJIBTHHOMHAIBHOIO pactpeesenns Has {0, 1, 2} ¢ napamerpom
TS Y4 sn ONPEIEIAET ABJIACTCS JII CIOBO (POHOBBIM, ACHEKTOM HJIM TOHAILHBIM. Ugdsp
Gepercst u3 pacnpegenenns Beprymnn van {0,1} ¢ mapamerpom p. Onpejesnsier sBisercs
JIX CJIOBO OOIIUM WJIM CHEeIMMPUIHBIM JIJIA aclleKTa. B cOOTBETCTBUN B 3TUMU WHIMKATOPAMU
CJIOBO OepeTcs W3 OJHOIO W3 ONMPEJIeJIeHHBIX U3HAYAIBHO PACIIPE/Ie/IeHHIA.

CaMBIM ITPOCTHIM BapHaHTOM 1 745" GBII0 GBI OIIpeesenye u3 pacuepeaetenus -
puxute. OHAKO, Kak 3aMedeHo B 9| Mo/esb OJHOCTRIO 00ydaeMas 6e3 yauTesist He MOXKeT
XOPOIIIO OTJIEJINTh TOHAJIBHBIE cjIoBa. JIjIs mpeoosiennst 9Toil MpobIeMbl U MCIIOIL30BAHUS
CUHTAKCUICCKUX MPU3HAKOB, Takux Kak POS-teru, B pabore mpejciiaracTcss HOBas WJIEs:

onpeeauTy "

, MCIIOJIb3Y$sl MOJIe/Ib MaKCUMAJILHOI SHTPOINN K BEKTOPY L, sy, CBAZAHHO-
MY C Wq,sp- BEKTOP Zg s, MOXKET CONEPKATH PA3IHMIHbIe IPU3HAKH, CIIOCOOCTBYIOIIHE OIIpe-

JIeJIHNIO TOHAJIBHBIX ¢JioB (POS-Tern rekytmero cjioBa u npeapymux u T.71.). PopmasbHo:

p(yd n — l|xd ) = dysn exp()‘lxd,s,n)
»S, ,8,1 7ll e
le’:o exp(/\l’xd,s,n) 7

2
rae { N}, — Beca mogerm MaxEnt, koTopere o6y4atores na Ha Habope pasMeTIeHHBIX IPe/T-

Jiokenwuit. i1 oOydeHust MoJIe/I UCIIOJIb3yeTcs ceMininpoBanue ['uboca
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(a) SLDA (b) ASUM

Puc. 4: I'paduaeckoe npejcanenune mojeneit SLDA u ASUM. Vaibr — nepemenubie, rpanu

— 3aBucuMocTH. TOJIBKO 3aKpallleHHbI€ y3JIbl — Ha6ﬂIOﬂaeMbI€ IIEpeMCHHDbIC.

Ho MaxEnt B otimaae ot mogermm ASUM (Aspect and Sentiment Unification Model),
npeioxkenHoi B [11] crpour LDA jyist ipe/yiozkenuii, osToMy He YIUTHIBAETCS CBSI3b MK~
JIy TIPEJIOKEHUIMA U (PaKT, ITO OJUH U TOT K€ ACIHEKT MOYKET MMETh JOCTATOYHO pa3HOe
CJIOBECHOE OIMCAHUE B PA3IMIHBIX TPEIOKCHUIX.

ASUM mogenmupyer napbl {aciekT, CeHTUMEHT }. 3a OCHOBY HCHOJIb3yeTcs Mojiesb LDA|
KOTOpasi aJIAlITUPYETCs /I BBIYUCICHUS BEPOITHOCTHOIO pacipeeeHust HaJl CJIOBAMHU JIJIst
UCKOMBIX T1ap. Mojiesib TakzKe UCCe/lyeTcs Ha JAHHBIX 00 OT3bIBaX 00 9JIEKTPOHUKE U PECTO-
paHax, U UCIOJIb3YEeTCs TO 2Ke HAOJIIOJICHIE I STUX JAHHBIX: OJIHO IIPEJJIOYKEHNE B 0030pax
OOBITHO TIpeJICTaBIsIeT onuH actekT n ojuH cenTuMeHnT. ASUM mpesaraercs, Kak paciim-
perne mozesn Sentence-LDA(SLDA), ¢ yaerom cenrumenTos. OHu 06e CIUTAIOT, UTO CJIOBA
OJTHOTO TIPEJIJIOZKHEHUsI CEMILIUPYIOTCS U3 OJHON TeMbl. Mojie/in TPUMEHSITUCE IS CJIeTYIO0-

IUX 3a/1a4:

e [lonck acmekToB ¢ momompbio SLDA;

[Touck map {acnekr, CEHTHMEHT };

ITonck CHeHI/I(i)I/I“IHbIX JJId aClleKTa TOHaJIbHBIX CJIOB;

Knaccudukarus 1mo ToHAJIbHOCTH.

B mannoii pabore cranjapTHbIe TEPMUHBI TEMATHIECKOTO MOJETMPOBAHUS HCIIOIb3YIOT-
csl HEMHOT'O HHaYe. 3/1eCh TeMa, — MYJIbTHHOMUAJILHOE PacIpejie/ieHie Ha/l CJIOBaMU, KOTOPbIe
OIMCHIBAIOT CXOXKME KOHIEITHI B TEKCTe. ACIIEKT — pacIpe/ie/ieHne HaJl CJIOBAMHU, KOTOPhIE

MIPEJICTABIAIOT DoJIee celudUIHbIe TeEMBI B 0030pax, KaK «/JIUH3bl» B OT3bIBAX O KaMepax.
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B SLDA, B orimmgae or LDA, Ba)KeH HOPSIOK CJIOB, TaK KaK CJIOBA, OIUCHLIBAIOIINE
aCIIeKThI, 9aCTO COBCTPEYAIOTCs BMeCTe, M, KaK U B IPEIbIIYIIeil MOIEN, 0JaraeTcs, ITo
CJIOBA OJIHOTO TIPEJIJIOYKEHUSI NeHEepUpPYIOTCa u3 ojiHoil Tembl. llocseanee yciaoBue BepHO He
BCerjia, HO OHO XOpoIlno paboTaeT Ha NpakThuke. leneparmBHas Mmomeab SLDA BwirjsauT

caenytomum obpasom (Puc.4a):
1. Jlyist KaxKJ10r0 acmeKkTa z ONpeIesisieTcs pacipeieienne cyios ¢, u3 Dirichlet(f)
2. st KaxKI0ro JIOKyMeHTa d:

(a) Omnpenensiercst pacrpe/iesienne HaJ| aciektamu 0y ~ Dirichlet(o)
(b) s KazKI0ro HpeJJIozKeHus:

i Beibupaercs acriexr z ~ Multinomial(604)

ii Tenepupyercst ciioBo w ~ Multinomial(¢,)

st onienku @ m ¢ ucnosb3yercs cemimposanue ['uboca.

ASUM omnmceiBaer u actekT, u cantTuMmeHT. CrieHapuii HaIMcaHus 0630pa CJIe Ty ONIni.
st Havaia aBTOp peIlaeT, Kakoe paclpejiesieHre CeHTHMEHTOB OyIeT B ero oT3biBe (Ha-
npumep, 70% nosekurensuoro, 30% orpunaresbaoro). Jlasee nopejensgercs pacipe/ie/ieHue
ACIIEKTOB 110 CECHTUMEHTaM, KaK1e aCIeKThl OY/IyT OIMUCHIBATHCS XOPOIIUMHE, & KAKUE TLIOXU-
M (B MOJIOKUTEIBHBIX cTopoHax Oymer 50% mpo cepsuc, 25% npo KadecTBo eibl, 25% 1po
el ). V HaKOHeI, Jisi KaxKJI0ro MPeJJIOKEeHUs OYIeT ONpeIe/siThCd CEHTUMEHT M ACTIKThI

B 3TOM CeHTI/IMeHTe.FeHepaTI/IBHbIﬁ aponecce Ijid JOKyMeEHTa BBIIJVIAIUT CJICAYIOIUM 06pa30M

(Puc.4b):

1. s kaxoit mapsl {acrnekr(z), caHTuMeHT(S)} onpeesisieTcss paciepesieHue ¢, ~

Dirichlet(p;)
2. g Kaxoro JoKyMmeHTa d:

(a) ompesesnsieTcs pacipejeeHne CeHTUMEHTOB mq ~ Dirichlet(y)

(b) lmst KazKJIOro CEHTUMEHTA S OIPEJENsIeTCsl PACIpPEIeJICHHe acClHeKTOB gy ~

Dirichlet(«)
(c) s KazKI0ro npejyIozKeHus:
i BeIGUpaercs cenTuMent j ~ Multinomial(my)

ii s mero BoIOHpaeTca actekt k ~ Mulitomial(64)
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Puc. 5: Cross-Perspective Topic model. Temubie y37b1 - Habm018eMble TIepeMerHble. [1yHK-

TUPHadA JIMHUA O3Ha4dYaeT, 9TO JOKYMEHT TOJIbBKO C OﬂHOfI HepCHeKTI/IBOﬁ (I/IS O,HHOfI KOJIJIEK-

11N )

ili remepupyercs cioBo w ~ Multinomial(¢;y)

JlaHHble MOJIE/TM XOPOIIIO PENIAIOT OCTABIEHHDIE TIePe/] HIMU 3a/1a91, TaKie KaK [MOUCK
ACIEKTOB, MAP ACHEKT-CEHTUMEHT, CIECIUIUIHBIX /I ACIEKTOB TOHAJBHBIX CJIOB, U IPEBOC-
XOJIAT 1O KAYeCTBY IIPUJLyMAHHbIE DAHEE MOJIEIH.

B craree [13] mpe/yiozken HOBBII OIX0 K IpobJieMe — HM3yUeHHe MHEHWUH HA YPOBHE
KOJIJIeKIINHT, KayK/asi U3 KOTOPBIX PACCMATPUBAECT TEMbI U €€ aCIeKThl C Pa3HbIX TePCIEKTUB.
Hosas 3amaga — Contrastive Opinion Modeling (COM) — mo 3a/iauHOii Teme u KOJIeK-
IUsIM JIOKYMEHTOB, OIUCBIBAIOIINX TEMY C Pa3HBIX PAaKypCcoB, 1) mcciienoBaTh MHEHUS 110
9TOil TeMe U ee acleKTaM u 2) MmokKa3aTh PasHUIly MexKiay Humu. Tak, HarmpuMep, Ha 3a1poc
nosib3oBaTesist «C gem ceaswiBatoT Jamait JTamy B CILIA, Kurtae nu nann n Kak CHIbHO OJIH-
JAIOTCS 9TU MEHUA!» MOJIe/ib, paboratomas ¢ ganabiMu razetr CIITA, Kuras u Mugun, Bep-
HET «HEeHACHJILCTBEHHBI» («nonviolent» ) mrst CIIA, «msarexubrii» («rebellious» ) B Kurae n
«cBsT0it» («holy») B Unanu u mokazaresib, uamepsirormuii pasanane MueHuit. Takum o6pazom,
COM mnperocraBiiger yaoOHBIH TOUCK JJI aHaIN3a THGOPMAIUI 00 HHTEpeCyIoIeM 00beK-
re. st pemmenns 3agaan COM croputcst remarudeckast mojiesib — Cross-Perspective Topic
(CPT) model (Puc.5). Ona moesupyeT reHepaTHBHBII IIPOIECC TTOSIBICHNST TOHAIBHBIX CJIOB
(opinion words) B mokymMenTe. Mo/iesib BbIJIeJISI€T He TOJIBKO TeMbI, HO U MHeHHUs. ['eHepaTuB-
HBII [IPOIECC TOHAJBHBIX CJIOB OTJIEJIEH OH T€HEPATUBHOI'O IIPOIECCa TEMATHIECKUX CJIOB. B
pesyJibraTe, KpOMe Paclpe/ie/ieHns CJI0B 110 TeMaM II0JIydaeTcs U pacupejiesieHine MHeHU 110
TeMaM, 9ITO MO3BOJISIET pPelraTh MHOKECTBO 3a/1a4d opinion mining, B Tom gncie COM.

B crarne IIpearoJjaracrcd, 9To TeMbl, OIIMChIBAlOTCAd CYINECTBUTE/IbHbIMU, a MHECHUA —
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npuiaraTeJIbHbIMU, TyiarojaMu, Hapeunsamu. [IpeanosaraeMbiii reHepaTUBHBINA IIPOIECC JIJTst
JIOKYMEHTa BBITVIAIUT TaK: YeJIOBEK BBIOMpAET TEMY; jiajiee OTOMpPaeT TeMaTHYeCKHe CJI0Ba
JUTSL 9TOI TeMBI; BBIOOD TEMBI U3 JIOKYMEHTa JIJIsT TOHAJIBHBIX CJIOB 3aBUCUT OT €€ JaCTOTHI,
It TEMBI JIOKYMEHTa OTOUPAIOTCs TOHAJIbHBIE CI0Ba (C KaKON-TO IepcreKTuBbl). Tak Tema-
TUYECKHU CJIOBa MOPOXKIAIOTCA M3 OOINEro pacipejie/ieHus TeMa-CJIOBO, & TOHAJIbHBIE CJIOBA
U3 opacIpejie/IeHNsl TeMa-MHeHe B COOTBETCTBUM ¢ TepciieKTuBoil. /s 6osee dpopmatbHO-
ro ONUCAHWS PAaCCMATPUBAETC CJIydail ¢ JByMs IEePCIEKTHBAME, HO MOJIETb MOXKET ObITh

0060011IeHA.

1. Omupenesenre MyJIBTHHOMUAAIBLHOTO pacIiep/iesieHnsi TeMa-caioBo ¢ u3 Dirichlet(S) ms

KaxKJI01 TeMbl 2

2. Omnpejesienne My ILTHHOMHAJILHOTO paciepeienus caoso-muenue ¢) uz Dirichlet(S?)

JIJI KazKJIOW TeMbl 2t JUId KazKJI0U HepCIIeKTUBBI .
3. s kaxkoro okyMeHTa d BeIOHpaeTcs cMech TeM (topic mixture) 3 Dirichlet(a )
4. Jls KaxKJ0ro TeMaTHIeCKOro CJIoBa w U3 JOKyMeHTa d:

(a) Boibupaercs rema z u3 Multinomial(6)

(b) Beibupaercst ciioBo w u3 Multinomial(¢) npu ycaoBun tembl z
5. JIns KaxKa0ro cioBa-MHEHHS 0 n3 jgoKyMenTa d € C°,

(a) Boibupaercs rema ' w3 Uniform(2u, , Zuy, -+ Zuy, ,) (13 Beex Tem joKyMenTa)

(b) Beibupaercs cioso-muenue o' 3 Multinomial(¢) npu ycnosun Tembr

[TapameTpsl OIEHNBAIOTCSA ¢ TOMOIIBIO ceMIiLinpoBanus ['uboca. B pabore mpemamorara-
€TCdA, 9TO TEMBbI, OIIMCBIBaIOTCsA CYIIECTBUTE/IbHBIMU, a MHEHUA — IIpUuJaraTreJIbHbIMU, I'Jla-
roJlaMu, HapednsaMy U3 TPeJIOKeHNiT, BhIPayKaoMnX MHeHN. Takue mpeioyKe s aBTOPhI
HAXOJIAT C TIOMOIIBIO «TOHAJIBHBIX MOJICKA30K» (opinion clues).

HaCTpOeHHaH MOJEJIb IIO3BOJIAET HAXOAUTH MHECHUA O KaKOfI—.HH6O CYOIHOCTH B pa3Jin4-

HBIX KOJUIEKIUAX, a TaK2Ke OIIpe/Ie/IdTh, KaK CUJIbHO OHHU OTJIMYaIOTCH.
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3 HWccaeayemasa moaesb

PaccmaTprBaeTcst KOJIIEKINS, COCTOSIIAS U3 TOTOKA HOBOCTEN M3 pa3IMIHbIX obscreil. s
aHaJIM3a MHEHUI HEOOXOIMMO MOJIMHOXKECTBO JIOKYMEHTOB U3 OJIHO 00J1aCTH, OIUCHIBAIOIINX
oyiHo cobbirue. [ToaToMy Ha MCXOJHOM HOBOCTHOM IOTOKE ¢ |D| JOKyMEHTaMU CTPOUTCS Te-
MaTHIecKasd MOJE/b, OIPE/IEIAIONast OCHOBHBIE TeMbl 1’ KOJIJIEKITUN U TEPMUHBI, XapaKTepH-
gytomue ux. [[oIMHOXKEeCTBO JJOKYMEHTOB 00 OJIHOM COOBITUH JIOJI?KHO ITPUHAJIEXKATH OJTHOM
TeMe 9TOo Mojesn. 3ajiadeil nCceeyeMoil MOJIeTH SIB/ISeTCs PACIIEIIEHHe TeMbl Ha MHEHUs
. HdormomnurebHOE TOCTPOEHNE TEMATUIECKON MOJIE/IN Ha TON MOJIKOJJIEKIIUNA He TPUBEJIET
HU K KAKOMY Pa3yMHOMY Pe3YJIbTaTy, TaK KaK XOThb JOKYMEHTHI U OTJIUYAIOTCS 110 CMBICITY,
MHEHWIO, JIJIsi OIMMCAHUs OOIIEll CUTYAIIUU UCHOJIB3YIOTCHA CXOXKHE CJIOBA, UTO HE TO3BOJIMT
X OTJEJUTDL Jpyr oT apyra. CegoBarebHO HEOOXOIUMA JIOTOTHUTEIbHAs WH(OpMAaIns,
XapaKTepU3yonas 0COOEHHOCTH MHEHUI.

B GosbiiaCcTBE TEKCTOB MPUCYTCTBYIOT CJIOBA, UMEIOIIIE HEHYJIEBYIO TOHAIBHOCTD. O/1-
HAKO OHU B OOITEM CJIydae MOBTOPSAIOTCA B CAMBIX PA3IMYHBIX JOKYMEHTaX, TaK UYTO COOMpa-
I0TCS CJIOBApU TaKWX CJI0B. 10 eCcTh OHM HUKAK He XapaKTepU3yIOT caMy TEMaTUKY JOKYMeH-
ToB. Ho TemaTuka BbIpakaeTcs B T€PMUHAX. JTO O3HATAET, 9TO HEOOXOIMMO PACCMOTPETH
B3aUMOJIEICTBUE STUX JIBYX TUIOB CJIOB. [IpesnosokumM, 9T0 TOHAJIBHBIE CJI0OBA KaKUM-TO
00pa30M TOBJIUS/IM HA TEeMATHYECKHe U «OKPACWIN» HUX. [enepb y HEKOTOPBIX TEPMUHOB
MOJIOYKUTEIbHBIE § = +1 Win orpunarejsbible S = —1 TOHAJBHOCTH, OCTAJILHBIE Ke CJI0Ba
CYNTAIOTCA HeHTpaJbHbIME § = (.

[IycTs 3acdukcupoBana rema t € T’ 13 KOTOPOIT U3BJIEUEHO TTOIMHOYKECTBO HCCJIETyEMBIX
JIOKyMeHTOB. JlonosinuTebnoit nndopmarmeii s KazKJI0ro JIOKYMEHTa U3 9TOr0 TOJMHO-
JKeCTBa OYJIYT SABJIATHCA TEPMUHBI C ITOJIOXKUTETHHBIMUA U OTPUIIATEIbHBIMA TOHAJTBHOCTIMU.
B TemaTtmiueckoM MoJIeTMPOBAHUN TaKasl MHAMOPMAIHSA, CIIOCOOCTBYIONIAA OCTPOEHUEIO MO-
NeJd, TIpeJicTaBIsgeTca B Bujae Mogaabaocreil. Cioapu stux Momaabnocreit Wht C W n
Wht= C W cocTodaT U3 TepMUHOB JAHHOI TeMbl, MMEIOIMIUX TOHAJLHYIO OKPACKY.

[Ipeamonoxkum, uro B Teme t mpucyrcrByer Habop Mmuennit (). Kaxkmoe muenwme

0 € ), onmceIBaeTCA JIBYMs pacIpeIeIeHuAM HaJl CJIOBapeM TOHAJLHBIX TEPMUHOB ¢ =

wo
p(wlo,t,s), tne s € {—1,+1}. Kazk/plit TOKyMeHT B CBOIO 0Yepejib NIMEET CBOe Pacipeiee-
Hue MHeHuii o manuoii reme 0, = p(old,t).

BepOHTHOCTHaH TeMaTu4ieCKad MOJeJIb TEPpMHUHOB TOHAJBbHOCTU S JIJId T€MbI t:

plwld,t,s) = > p(wlo,t,s)plold, t) = Y ¢,0h,

o€ o i
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[IpuHIun MakcuMyMa, IIPaBIOIOA00UsT IJIsi TOHAJIBHBIX TEPMUHOB TE€MBI 1:

n

R(®',0") = [t; =t][s; # 0lln > _ ¢lsi,0%, — max

=0 0€Q;
rie ¢ = 1..n — MHJEKC CJI0Ba, t;, d; — COOTBETCTBYIOIIIE CJIOBY wW; TeMa 1 HOMEP JIOKyMeHTa.
Ecmu pacemarpuBaTh MHOXKECTBO TeM Kak (), TO JaHHBIN PEryJsipu3aTop SKBUBAJIEH-
TEeH TeMaTUYECKON MOAEJHU C IBYMS MOJIAJIbHOCTAMU, COCTOAIIMMU U3 TOHAJIbHBIX TEPMUHOB.
To ectb, 1mOC/IE TTIOCTPOEHUSI OCHOBHOI T€MaTUYIECKON MOJIe/IH, JIJIsd KarKJI0H TeMbl CTPOUTCS

OoT/ZieJIbHad TeMaTu4dYeCKasd MOJIeJIb MHEHUIA.
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4 HVHCTpyMEHTbI 1 UCHOJIb3yEMbI€ PECYPChI

4.1 CioBapb TOHAJILHBIX CJIOB

Tak Kak 0OBIYHO MHEHUS W OTHOIIEHUS JIFO/IEH B TEKCTE COIIPOBOXKIAIOTCA TOHAJIBHBIME CJIO-
BaMU, TO €CTh CJIOBaAMH allPUOPHU HECYIIUMU B cede TOJIOKUTEbHBIN WM OTPHUIATEbHBII
OTTEHOK, JIJIsT PA3HBIX S3BIKOB CYIIECTBYIOT CJIOBAPU OIMEHOYHOMN jleKcnKr. OHU MOTYT OBITH
coOpaHbl BPYYHYIO MJIM aBTOMATHYIECKH. JacTo Takue c/IoBapu MOTYT U3MEHSATbCS B 3aBH-
CUMOCTH OT IIPEJIMETHO# 00JIACTH: CJIOBO MEHSIET CBOIO TOHAJbHOCTH Ha IPOTUBOIIOJIOXKHYIO,
paHee HeITpaJibHOE CJI0BO CTAHOBUTCSI OIEHOYHBIM, OMOHUMUYHBIE CJIOBA IIPUHUMAIOT JIPY-
roii CMBLI (TIPH OMUCAHKUU COIUAJIBHBIX BOIIPOCOB «OpaK» MOJIOKUTEIHHOE WIH HEHTpaIbHOe,
HO JIJIsI OT3BIBOB O TOBapax orpuraresibHoe). Hecmorpst Ha 910, 001IHME C/I0OBApU TaK¥Ke IO~
JIE3HBI JIJIT aHAJIM3a CECHTUMEHTOB U MHEHMI KaK MCXOJHBII MaTepuaJ, KOTOPbI MOXKeT ObITh

M3MEHEH WJIN CKOPPEKTUPOBAH B JaJIbHEUIIIEM.

4.1.1 Co3nanue ciioBapeii

Bousbimoe BHEManme B 9TON 00/1aCTH ye/IdeTCd UCCAEIOBAHUSIM B HAITPABJICHUU aBTOMA-
THYECKOI'O TIOPOXKJIEHUS U PACIIUPEHUsT OOIIMX U CHEeUPUIHBIX JIJIsd ITPEIMETHOH 00J1acTh

OIEHOYHBIX cJioBapeii [15].

e [locko/ibKy HEKOTOpBIE A3BIKH MOT'YT ObITH JIy4Ille HCCJIEOBAHBI B IIJIaHE TOHAJILHBIX
cjaoBapei, HalpuMep, aHIVIMACKUN, IPEeAIPUHUMAJINCD HOIBITKU II0 IIEPEBOLY C pas-
JIMIHBIX sI3BIKOB C JaJibHefimelt ux uHTerpanueit. OIHAKO OYEBUIHO, ITO TPU TaAKOM
[IOJIXO/Ie He YUUTBIBAIOIOTCA OCODEHHOCTH s3bIKa. (CjioBapu, CO3JIaHHBIE JJIsT PA3HBIX
SI3BIKOB, B 3HAYUTE/ILHONW Mepe Pas3/inydaroTcs MeXKJIy COOOi 10 MOKPBITUIO, a TaKKe

MOT'YT pa3/inv9aTbCd W I10 OIECHKaM OT/JCJIbHBIX CJIOB.

[ ] BO MHOI'ux pa60TaX HCIIOJIB3YyEeTCd AOIIOJIHUTE/JIbHOE BbIJIC/IEHUE OIEHOYHBLIX IIpUJIara-
TEJIBbHBIX Ha OCHOBE CHHTAKCHUYECKUX HI&6JIOHOB. TaK, YJallle BCero InpujaaraTe/IbHbIE,
coeInHEHHBIE B TIpetoKennu corozamu U, JIN, nmubo oba gB/isiioTcs HeRTPabHBIMUA,
Jibo 0ba TOHAJIBLHBIME OJIHON HallpaBjeHHOCTH. Kcin ke onn coemnensbr coro3oM HO,
TO TakxKe OO0 00a HelWTpaJsbHbIe, TMO0 00a TOHAJbHbIE, HO TElleph yKe C IPOTUBOIIO-

JIOZKHBIMHU 3HaKaMMH.

e Ha TonajabHOCTEL CHIILHOE BO3IL€IU/ICTBI/IG MOZKET OKa3bIBaTh KOHTEKCT. HaHpI/IMep aCTUIa

«HE» MEHdeT 3HaK II0CJ/IEAYIOIEro TOHaJIbHOI'O CJIOBa Ha HpOTHBOHOJ’IO)KHbeI. Tak:xe
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CYIIECTBYIOT CJIOBa-MOAUMPUKATOPHI, YCUINBAIOIINE WM MEeHsoIme 3uaK. s rakoro

IIOoJX0Ja MOI'yT OBbITD IIpUMEHEHBbI U boJiee CIIOXKHDBIe IIpaBHJIa.

e (CJioBapb MOXKET OBITH CO3/IaH PACIIHPEHUEM COOPAHHOTO BPYYHYIO STAJOHHOI'O MHOXKe-
crBa. s ero pacmupenust u oboraieHuss MOIyT ObITh UCIOJIB30BAHBI JOMOTHUTE b
Hble pecypcbl, Takne Kak WordNet. OcHoBHas njiest 3aK/IF0YA€TCS B TOM, ITO CHHOHUMBI
U TUIIOHMMBI TOHAJIBHOTO CJIOBA OY/IyT UMETH Ty K€ OKPACKY, & aHTOHUMBI ITIPOTUBOIIO-

JIO?KHYIO.

e Hapganay ¢ oueBUIHBIME TOHAJLHBIMU CJIOBAMU B TIOC/IE/IHIX UCCIEIOBAHUAX YIUTHIBa-
IOTCsl CJIOBa, KOTOPhIE ACCOIMUPOBAHBI y JIIOAEN C 4eM-TO IIJIOXUM HWJIA XOPOIIUM, TO
€CTh KOHHOTAIIUU: <«IIPECTYIHOCTb», «HAJOIU», «OecCOHHUIA», «IpobKay. [las aBro-
METUYECKOIO BBISIBJICHUsS] TAKUX CJIOB HCIIOJIL3YETCs CIEIUATBHBIIT HAOOp KOHTEKCTOB
[16], Takux Kak «GOpOThCS C», «IPEJOTBPATHTH» U T.J. /Ipyroe mHTepecroe HabIO-
JICHHE O KOHHOTAIUAX — OHU MPAKTUIECKU HE MOTYT YHOTPEOJIATHCS ¢ TOHAJIbHBIMU
CJIOBAMU TIPOTUBOIIOJIOXKHON TOHAJBHOCTH: «XOpolas Oe3paboTuiiay, «OTJIUYHas HH-
dursnusiy. 910 coOOparkKeHNe MO3BOJISIET BBISIBIATH KOHHOTAIIUN, YIUTHIBAas TaCTOTHI

BCTPEYIACMOCTH C MOJIOKUTEIBHBIMI ¥ OTPUIATEIBHBIMA cJioBaMu. [17]

4.1.2 MHWcnosb3yeMmblii cJIoBapb

B nanmoit pabore mcro/ib30BaJicss TOHAJBHBIN C/IOBAPDb, MOJYUYEHHBIH OJ1arogaps Kpayacop-
cunrosomy Beb-pecypey Linis Crowd (http : //linis — crowd.org/) Jlaboparopuu uHTEpHET-
uccaepoBanuit HIY BIIID. PesympraTom mpoekTa gB/IsieTcst 0OIIE 0CTYITHAS KOJIIEKIINI Pas3-
MEYEHHBIX IT0JIb30BaTE/IbCKUX UHTEPHET-TEKCTOB OOIEeCTBEHHO-TIOJIUTUIECKOTO COICPXKAHUS
1 OOIIE/IOCTYITHBIH TOHAJBHBIH CJIOBaphb, CO3/IAHHbBI HA OCHOBE KOJIJIEKITUU C IIOMOIIBIO TEXHO-
JIOTMH KPAyJICOPCUHTA U, TAKUM 00PA30M, YIUTHIBAIOIIUI BOCIPUITHAE CJIOB IITUPOKUM KPYTOM
CaMUX MHTEPHET-NOJIb30BATEICH.

[Tocenneit mocTymHOI Bepcueit sapasgercsa caoBapb 3a 2016 rox. On mpepcrasiisier coboit
CIIMCOK CJIOB C TOHAJBHOCTSIMU OT -2 JI0 2, YKa3aHHBIME I10Jib3oBaTesssMu. Kazkmoe cioBo
BCTPEYAETCS CTOJIBLKO pa3, CKOJBLKO pa3 ero onnusaju. [lociae oOpaboTkm Bcex OIEHOK CJIOB
1 yJaJIeHns] HeHTpaabHBIX UTOTOBBIN pasmep cocTaBua 2454 coB.

Jls paciupenns: cjoBapsi UCIOIb30BAJICA I0JIX0/L ¢ JIoDaB/IeHHEM CHHOHUMOB. B Ka-
gectBe anajora WordNet mis pycckoro s3bika ucnosb3oBasics RuWordNet. 9ro Bapuarus
Tezaypyca PyTe3, koTopast Obljia 1moJiydeHna ero aBToMaTU3UPOBAHHBIM ITPpe0Opa30BaHueM B

crangapTayio cTpyKTypy Wordet. OH comepKUT CHHCETHI JIJIsi CYIEeCTBUTEIbHBIX, ITPUIara-
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TEJIbHBIX U IVIAT0JIOB M CBI3U MEXKJIy HUMH. B pesynbrare Takoit 00paboTKm pasMep caoBapsi

yaenmamicd 10 3419 cios.

4.2 SyntaxNet

Baxxnoit ujeeit jgaHHOil PabOTHI ABJISIETCS THIIOTE3a O TOM, YTO MHEHUE IPEJICTAB/ISAETCS
YCTOMYMBBIM cOYETaHUEM TOHAJIBHO OKPAIIEHHBIX TeMaTUYeCKA 3HAYNMBIX KJIIOYEBBIX CJIOB.
TemaTudeckue cjioBa KOJIJIEKIIAN JIOKYMEHTOB OIPEJIEISIOTCA TPU MOCTPOECHUN TeMAaTHIECKOM

MOJICJIN. I'maBubIit BOIIPOC — KaK OHM CTaHOBATCA TOHaJIbHO OKpaIlleHHbLIMMU.

EYIIHI

=]
e . oe s
= i l
gAEJ @ MarazHHE
Bermudi  JixoE  yOcxan  mpodh l
(a) depeBo cocrapisomux Ca—

(b) depeBo 3aBucumocreii

Puc. 6: Cunrakcudeckuii pazdop mpejIoyKenns

[TepBoit u camoit mpocToil ueeit ObLIa OKpacKa BCEX TEPMUHOB B HEKOTOPOM OKHE OT
TOHAJILHOTO CJIOBA C TeM Ke 3HAKOM U BecoM. OTHAKO TaKOM TOJIX0/T He YIUThIBAET CUHTAKCH-
YecKre 0COOEHHOCTH TpeIoxKenns. [ CHHTAKCHIecKOTO aHaIn3a PeII0YKEeHN CTPOUTCS
rpad, KOTOPBIHl KaKUM-JInO0 00pa30M OTparkaeT CTPYKTYDPY Ipejjioxkenus. J[Ba OCHOBHBIX
HOJIXO/Ia — 9TO JIEPEBhsI COCTABJSIONINX U JlepeBbst 3apucumocreii (Puc.6).

JlepeBbsi COCTABIAIOMNX MPEACTABIAIOT IPEJIOKEHNE TTyTeM pa30neHnst Ha COCTaBIIs-
IOI[e BbIpayKeHus W pa3dueHusi 9TUX BbIPAXKEHUIl Ha TOJBLIPDAXKEHUS U TaK Jiajee, IMOKa
Takoe pasjiejieHne He npuBejerT K cjoBam. COCTaB/SIONAs — 9TO CTPYKTYPHAs €JIMHUIA
MPEJIJIOYKEHH S, KOTOpas COCTOUT U3 0oJiee TECHO CBA3aHHBIX JIPYT C JAPYTOM COCTABJISIIONINX
MEHBIIIET0 pa3Mepa. DTOT CIOcod UMEET CBA3b C IPAMMATHKAMU XOMCKOI'O M ITIOCTPOEH Ha
YTBEPKJIEHUU, 9TO JiIoas CJIOXKHas I'paMMaTHIeCKas €JIMHUIA COCTOUT U3 JIBYX Helepece-
KAIOIIMXCA 1 00Jiee TTPOCTHIX.

JlepeBbs 3aBUCUMOCTEl OCHOBAHBI Ha UJee COeTMHEHNS MEXKITY COO0il 3aBUCHMBIX CJIOB.
HenTpoMm npakTuyecku J000I0 MpeJJIozKeHus Wil (PPas3bl sIBJISETCS TJIaroJi, KOTOPBII U cTa-
HOBUTCSI KOPHEM JiepeBa. Jlajiee Kk HeMy MOryT ObITh 3a8/IaHbl Yy TOTHSOIINE BOIIPOCHI KTO, UTO,
r7le, KaK ¥ KOTJIa CJIeIaJI, U Jlajiee BOIPOCHI 3aaf0TCs K JTOOABIEHHBIM CJI0BaM. 3J1€Ch, KaK

1 B JEPEBLAX COCTaBJIAIONINX, €CTh HEOJHO3HaYHOCTHU B pa36ope " CJIOZKHbIEC CUTYalluU. Co-
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NOOAYEDKHYN
advel CCOmp
nsubj

Kacafach OH pewun
dobj nmod miark nsLbj ccomp
cornalieHds  KnumMaTy yTo NoesuoeHT nnoxo
amad \ ‘ case np//pnos rnark/ ‘nsui&nmcd
Napv¥ckoro  no ClWA  JoHansn Che! ato CLUA
name case ‘
Tpamn ana

Puc. 7: JlepeBo 3aBucuMocTeii 1pe/IJIOXKEeHHsI, IIOCTPOEHHOE ¢ IToMOIbio SyntaxNet

eJIMHeHrne MOKJIy cOOOH CJIOB HE CO3JIa€T HOBBLIX JIOTOJTHUTE/IBHBIX CYITHOCTEH, YTO BasKHO,
TaK KaK CUHTAKCUYECKUIl aHaJIM3 Yallle BCero siBJIAETCS IPOMEXKYTOUHBIM 3TAIOM JIJist Oojiee
CJIOYKHBIX 3aJ1a4.

lepeBo 3aBuCcHMOCTEHl MO3BOJISIET OIPEIEIUTh SBHbIE CUHTAKCHYECKHE 3aBHCHMOCTHU
Mek Ty demerTaMu. [loaroMmy B paboTe HCIIoIb3yeTcst STOT MOIX0/ CHHTAKCUIECKOTO pa300-
pa. C sroii nesibio ucnosb3oBasics dbpeiimsopk SyntaxNet (Puc.7). 9ra cucrema 6blia pas-
paboraHa ¢ IeJIbIo IPUIAHNS BO3MOYKHOCTH KOMIILIOTEPHBIM CHCTEMaM YUTATh U ITOHMMATH
qesoBedeckuit s13b6iK. OHa mnojiep:kuBaet 6osiee 40 3bIKOB, B TOM YHUCJIE U PYCCKUI.

Ha Bxom SyntaxNet momaercs daiis, KaxKaas cTpoKa KOTOPOIO COOTBETCTBYET OTHOMY
npeoxkennio. [Ipu pazdbope MporCXOAUT aBTOMATHYIECKOE OIIPeJIe/IHIe JacTeil pedn CJIOB,
3aBUCUMOCTEI MEK/Iy HUMU, THII CBA3U U HEKOTOpas Jpyras nndopmarms. VHIeKCh pou-

TEJIbCKAX CJIOB U THUII CBA3U OMOTAIOT ONPEIEJUTh CTPYTYPY JAepeBa.

BbINONHWTL

BbirofieH (+1 -> -1)

gonr neg_~ \
/% \ He Amepuke

cBO# CBAWEHHBIA {+1, cylw.) 1 33WMTKTD (+1, rn.)
dobj

AMEPUKY

(b) Biusiaue gacTuibl «He»

(a) Cesa3u 1 T7Iaro/Ia U HPUIATATEILHOTO

Puc. 8: IIpaBuja 1o BJAUSIHUIO TOHAJBbHBIX CJIOB.

B pe3ysbTaTe 110 IIOCTPOECHHOMY A€PEBY MOZKHO HoJsIee TOIHO OIIpeJC/JINTL KaK 1 Ha KaKue
CJIOBa BJMSIOT TOAHJIBHBIE. B MOJaJ/IbHOCTHU TeMaTHIeCKO MOJeJIn ,H‘O6aBJIHIOTCH TOHaJIbHbIE
CJIOBa 1 «OKpPall€HHbIE» MMM, €CJIM OHU ABJIAIOTCA T€pMHUHaMU, 1 I1apa TOHaHbHOG+TepMI/IH.

Bausinue ToHAJIBHBIX CJIOB ONPEIEIAIOCH CJIEIYIONIM 00Pa30oM:

1. Ecam TonanbHOE CJIOBO MpUJIaraTe/bHoe, CYyIMEeCTBUTEIBHOE WM HAPEIUe, TO BIAUSHIIO

no/iBepraeTcs poauTeasckoe cyioBo (Puc.8a).
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Muenue 1: boiBiunii Kannuuar s npesuaenTel Coeaunednnlx lltaros AMepuku Xuiuiapu
KIIMHTOH cuMTaeT HCTOPHYECKOH omubroii(-1) pemenue npesuaenrta Jonansaa Tpamna
BhlitTH M3 [Tapmwsckoro cormamenus no knumary. B Opranusanuu Obbeaunennsix Hanuit
pasouaposaHsi(-1) npesuaenta CIIA Jonansna Tpamna serifti 13 ITapuxckoro

COTTIALISHHA 110 KITHMATY.

Muenue 2: 1 urons TpaMmn 3a8Bu, YTO NPUHAI peLIeHHe 0 Bhixoae u3 [Tapmxekoro

COITIAIIEHMA PanH 3amuTe(+1) u ee rpaxaad. ITo ero cinosaM, BallHMHITOH HAYHET
[EPErOBOPEL O 3AKIHYEHHH COIIALIEHHA 10 KIIMMAary Ha , bonee BeronHbIX(+1)
aia CIITA. Tpamn He pas nybnuuHo robaieHoe noremnenre MucTuuranueii(-1).

28 mapra o noanucal ykas ob 3HepreTHUeCKoi He3aBUCHMOCTH , KOTOPBIM OTMEHMHII Pl
pemenuii agmuancrpauuy Obamel 110 6opebe ¢ 1100aNbHEIM IOTEIIEHHEM.

Puc. 9: OKpaCKa TeMaTHN4Y€CKUX CJIOB TOHaJIbHBIMI

2. Ecu 9T0 1y1arosi, To «OKpalBajnchy CI0Ba 00bEKThl U CyObeKThI (CBSA3b THIIA Obj,

subj), JUIsi KOTOPBIX 9TO CJIOBO 6bLI0 pojuTesbekuM (Puc.8a).

3. Eciu ogaum U3 «Jjiereii» TOHAIBLHOTO CJIOBA SIBJISIETCS JacTUlla «He» (CBsA3b THIIA Neg),

TO 3HAK MEHAETCS Ha POTHBONOIOKHBI (Puc.8b).

[Ipumepn! BIMgHUS TOHAJIBHBIX CJIOB B JOKyMeHTax m3obpakenbl Ha Puc.9. Tonasb-
HbIE CJIOBA, IMOJKPAIIEHbI KPACHBIM HJIU 3€JI€HBIM IIBETOM B 3aBUCUMOCTH OT TOHAJILHOCTH,

OpPpaH>KeBbIM — OKpallleHHbI€e MMM T€PMUHLI.

4.3 BigARTM

BigARTM — 5310 0uO/IHOTEKa TEMATHIECKOTO MOIEIUPOBAHUS € OTKPBITHIM KOJIOM
(http://bigartm.org). B neit peasmsyercst ugest APTM u BO3MOXKHOCTH, ONIUCAHHBIE B TIPE/TbI-
JIYIIUX TJIaBaX, UMeeTcss HabOp Perysigpu3aTopoB M METPUK KAUeCTBa JIJIsi OIEHKH TeMAaTHU-
YEeCKUX MOJIeJIel.

B nannoit pabore Oyjer mCIpoOOBaH METOJ, KOTOPBIH HCIOJIB3YyeT TEMaTUIeCKOe MO-
JleJINPOBAHME JIJId IONCKAa MHEHHI B TEKCTaX. DTa BO3MOXKHOCTH OyJ/ieT peaii30BaHa B BU/JIE

JOIIOJIHUTEJILHOI'O PEryJjidpusaTopa.
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5 OKcHepuMeHTHI

5.1 Jlannblie

B pabore nccienoBamuch JiBe KOJJIEKIMN HOBOCTEH, B KarKJ0W M3 KOTOPBIX OBLIN BBIIEJIe-
HBI [TOJIMHOYKECTBA JOKYMEHTOB 00 OJTHOM COOBITHH. B KarX70M M3 HUX MPUCYTCTBOBAIN 3
MHEHUs, OJIHO M3 KOTOPBIX OBLIO HefiTpasbHoe. MeTku MHeHMiT ObLIN IPOCTABJIEHbI BPYYHYIO
JIJIS OIEHKU Ka4vecTBa IMOJIyYE€HHBIX PE3Y/IbTaTOB.

[TepBas koJuteKIMsA cocTouT U3 HOBOCTel o Hanmonau3amnuu JIHP u JIHP ykpanncknx

npenpuATHii. B Heil IpuCyTCTBYIOT CiteLyione MeTKHU:
e 0 — HeiitpasbHas. V3moxkenne dhakToB u cobbiTuii. (28 HOBOCTEI)

e 1 — wmuenwne /IHP u Poccuu o ToMm, uTO HalmoHaM3aIusg — BBIHYKJICHHAS Mepa JiIst

BBIKIBaHUsA (23 HOBOCTH)
e 2 — muenne Kuesa, 910 970 HapylieHue cyBepernTera (35 HOBOCTEiH)
Bropast kosuteknus o Beixojge CIITA us ITapuzKckoro corsialmenus mo KJiuMary:
e 0 — HeiiTpasbHOe MHeHHe. V3moxkenne dbakToB u cobbiTuii (43 HOBOCTH);

e 1 — MHeHHe MUPOBBIX JINJIEPOB U OT/AEbHBIX Jitoj1eil, Kak Vmon Mack, 00 omurbouHocTH

JIAHHOTO PEIeHns] U BO3SMOXKHBIX MaryOHbIX mocaeacTuil pis kiaumara (102 HoBocTH );

e 2 — muenue /lonanbiaa TpaMmita u ero CTOpOHHUKOB, KOTOPbIE YTBEPK/IAIOT, UTO CO-
ritamienne 66110 yobrTounbiM 71t CIITA u Morsio HanecTn Bpel SKOHOMUKE. BbIXom n3

Hero ObLT HeoOXO UM J1jist 3amuThl rpazkaan (90 HoBocreit)

st mocTpoeHns TEMATHYECKO MOJIE/N BbIJEJIEHNs MHEHNN HeOOXOIMMO BBITTOJTHUTD
CTPAHJAPTHYIO IPe100pabOTKY JAHHBIX: TOKEHU3AIUIO, JIEMMATU3AINIO, (PUIBTPAIUIO CTOII-
CJIOB, & TaKzKe I10 BBINMEOINCAHHBIM IIPABUIAM OIPEIEIUTh CJI0BA U N-TPAMMBI IT0JIOYKATE b

HOW W OTPUIATEJIbHON MOJAJIBHOCTEN.

5.2 IlocTtpoenue mozmenn

Ha kaxkoit n3 KOJLIEKIINI TTPOBOJIMIOCH JIBA SKCIIEPUMEHTA: C pasjie/leHueM Ha TPHU BbI-
IIEONMCAHHBIX MHEHUsI W Ha JiBa 06e3 ydera HeHTpaJIbHBIX JOKyMeHTOB. OOmuMu i Bcex

MoJIeJIell mapaMeTpaMu, TPeOYIOIUMI HACTPONRKH, SIBJISINCD:

® BcCa MOJIAJILHOCTEN;
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e K03hPUIIEHTHI B JEKOPPEIUPYIOIIEM PEry/IsipU3aTOPE;
e K03 pUIMeHT pazpeKuBanms MATPUILI O JJIs CJIOB TEKCTA U MOIAIbHOCTE;
e K03 PUIMEHTHI PA3PEKUBAHUS MATPUITHI O

OCHOBHOI TIEJTBI0 SKCIIEPUMEHTOB SIBJISETCSI TIO00P YHUBEPCATBHBIX ITaPaMeTPOB, M03-
BOJISTIOIIX BBIJEISTH MHEHUS BHE 3aBUCUMOCTH OT KOJIIEKIUH. [Ij1s 9T0r0 cTponiach ceTka
U3 MoJIeJIell ¢ Pa3/IMIHbIMU HIapaMeTPaMu.

I/IﬂeaﬂbeIM BapuaHTOM ABJIACTCA paB6I/I€HI/Ie JAOKYMEHTOB Ha HY2KHBIE ITOJIMHOXKeCTBa..
J11g BBISIBJICHUS HEITPABUJILHOTO COOTHECEHUsI OyIeM paccMaTpUBaTh MATPUIIB OMTHOOK. [1pn
UX COIIOCTABJIEHUH JPYT C APYTOM JIjIsI PA3JIMIHBIX KOMOUHAIUI [TapaMeTpOB JIjIsd KasK 10 u3
KOJIJIeK]_LI/IIU/I MO2KHO BBIZIBUTH IIapaME€TPbl, KOTOPbIE /Jal0T OIITUMaJIbHHUE PE3YJ/IbTaThl B O6OI/IX

caydasgx: Beca MojaabHocTell 1 u Koaddurnment npexoppensiun 100.

YKPaWHCKME HOBOCTW.

HoeocTi o Mapu#CKOM COrnaweHWK

HacToawmne MmueHus
=
[%3)
HacToawme mHeHrs

1 2 1 2
MpeackasaHHbie MHEHWA MpencKkasaHHbe MHEHWA

(a) JBa muenns
YKpaHHCI{ME HOBOCTH

16 HoeocTw o MapyUACKOM CornalweHun

HacToswme MHEHWA
HacToswme MHEHWA

1

] 1 2
MpenckasaHHbe MHEHWA

MpeackasaHHble MHEHUA

(b) Tpu mueHUS
Puc. 10: Marpunpr omubox it 1ByX KoJuteKnuit. OnruMabHble TapaMeTphl: Beca MOJIa Ib-

Hocreit 1, koapdurment gexoppessiyn 100
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[Ipu BBIIEICHNN ABYX MHEHUIl 1OJ00paHHbIE ITAPAMETPBI IIO3BOJISIOT JTIOOUTHCH BBICO-
KOI'O KadecTBa pasbueHusi U BbAeUTh nckomble MHenus (Puc.10a). Ilpu yuere Bcex Tpex
MHEHHUII Ka4eCTBO YMEHBIIAETCHd, 1 BO3HHKAIOT CJIOXKHOCTHU C OIIPEACJICHUEM HEUTPaJbHOIO
muenust (Puc.10b). 9To MOXKHO OOBSICHUTE T€M, YTO OCHOBHASI KOHIIEIIHsT OKPACKH TOHAITb-
HBIMU CJIOBAMH TEPMHIHOB IIJIOXO IIPUMEHseTCs JIJIsT HeHTpaJbHBIX HOBOCTEH, TaK KaK B (hak-

TaX M OIMMUCAHUAX COOLITHUI PEAKO BCTPEIAIOTCA IMOIMMOHAJIBHO OKPall€HHBIE CJIOBa.

op 1 op 2 pos neg

0TKas 6.52448 o oTKa3
npoluseTaHne 6.13917 1] npouseTaHue
ownbka 3.54227 2.06638 oWwKrBKa , yXacHbl#
3alMTa_NpouBeTaHe 3.06958 o npouseraHu1e
3awmra 3.06958 o npouseTaH1e
pa3zoMapoBaHie 2.7962 i} paso4apoBaHve , oTKaa
OCYHAATE 2.64086 1] OCYXOATE , MECTKO
3aWMLETE 2.14026 4.94068 FALMLAETE
oTpyuaTs_Gyaywee 2.01948 1] OTPMUATE

KMNAMaT_noagepxka 1.75405 1] NOAOSPMHKE

(a) IlepBoe MHeHUE
op 1 op_2 pos neg

gonr 0.9681226 521545 CBALEHHbIR , 3awumwaTe

IAWMLATL 2.14026 494068 BALMILETE

cnpaBeanuBbIA 0.801202 482216 crpaseqnuesii

CBAWEHHBIA 1.317T71 4.19301 CBALYEHHBIA

AONr_CBAWEHHBIA 1.31776 4.19299 CBALEHHBIA
npoBnema 1.686839 3.71361 rnasHbIA npofnema, NoXHbI#
HEeBbLIrOOHbIA 0 3.57181 HEBbLIMDAHLIA
MUCTHGUKaUWA 1] 3.40046 MUCTUDMKALUS
noTepAThL 0.250856 3.27683 noTepATh

3AWMLATL_aMepuKa 0 2.82029 JaWMuaTe

(b) Bropoe muenue
Puc. 11: Torr 10 oxkpallleHHBIX TeMaTHYECKUX CJIOB B MOJIAJIBHOCTAX M3 KOJLIeKIuu 1mpo Ila-
puzKcKoe coryaienue. [[BeT ompeensgeT TOHAIBHYIO OKPACKY: 3€JICHBIH — MOJIOKUATEIbHASI,
KpacCHBII — OTpHUIlaTeIbHas, OPAHXKEBbII — CMeIllaHasl, KeJAThIil — HelTpabHasd, a mudpa
— IIPOIIEHT BCTPEYM CJIOBAa B MHEHHHU. B mocyiefHuX JIByX KOJIOHKAX COJIEPXKATCS TOHAJIbHBIE

CJIOBa, BJIHAIOIINE Ha TEPMUHLI.

[Ipu jocTaTovuHO KavecTBEHHOM pa30MEeHUU B MOJIAJTHLHOCTSAX MOTYT BBIJIEISTHCH CJI0OBA
U CJIOBOCOYETAHMUSI, XOPOIo xapakTepusyiomue TeMbl (Puc.11). OHaKO0 TOIBKO ¢ UX MOMO-
MIHIO0 CJIOXKHO TOHATH B 9YeM 3akKJjiodaeTcd MHeHMe. [[09ToMy BO3HMKaeT BOIPOC O KPATKOM
[peJICTaBIeHN MHEHUN 0e3 HeOOXOAMMOCTH IMPOYUTHIBATH OOJIbIME TeKCThI. [Ipocreiimum
METO/IOM MOXKET CJIY2KUTH HAOOD MPEJJIOKEHU U3 JIOKYMEHTOB, ITPUHAJIEZKAINX K MHEHUIO
¢ HanOOJIBITEN BEPOATHOCTHIO, KOTOPBIE COJIEPKAT B cebe TOII CJIOBA, JIYUIIIE BCETO OIUCHIBAIO-

mue MHeHust. Tak Jijis BTOpoil KoJuteKiun takue mpejiozkennst (Puc.12) mo3Bosisior moHsATh
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OgHako kaHunep MepmaHMu B X04e pa3roBOpa Bhipa3una CoXaneHWe B CBA3N C pelleHnem
Benoro goma ob otkase oT MapyKCKOro CormalleHns.

Tepeaa Maii Boipa3anna CBOE OropYeHWe W OTMEeTUNA, YTO 3TW 4OrOBOPEHHOCTH HeobxoauMmel ona
3alMThI NpouBeTaHWA 1 De3oNacHOCTH ByayLLMX NOKONEHWA.

®paHUy3ICKWA NPE3UOEHT BLICTYNUN CO CNEUManbHbIM TENeBUM3MOHHbIM oBpalleHvem , B
KOTOPOM 3afBui, 4TO Tpamn COBEPLIMN MCTOPWHECKYHD OLWKDKY.

®akT Toro, 4to CoequHeHHsle LUTaTte! nokuHynu MapuacKoe cornaleHe No BoNpocamM Knumara,
CTAnN HAaCTOALWWM pasoyYapoBaHKem AnA cTpadH-uneHos OOH.

MHorve rnassl rocyaapcTs nyBnuyHO OCyOMnuM ero peleHue.

BbiBwwMiA npeanaeHT CLUA Bapak Obama Hassan oTpuuaHuem Byaywero eeixon CLUA na
MapvCKOro CornalleHns rno KNnMMary.

(a) IlepBoe MHeHmE

C 1em, 4ToGbl BEINONHWTL CBOA CBALLEHHBLIA OONT U 3aWWTHTL AMEpUKY U ee rpaxaad , CLUA
BbiAayT 13 [MNapuACKOro cormalexsna No knumary

Mbl BbIXOOWM W3 MMapWHCKOro CormalleHnsi, HO HAYHEM NEPETOBOPbLI NO BXOXOEHWIO BHOBL NGO
B [MNapwKCcKoe cornalleHWe unw B aGCoNKTHO APYTYIO COEMNKY HA cnpaBeanWBbIX YCNOBUAX ONA
amepwKkaHckoro buaneca, pabouunx, NoOeR W HANOroNNaTeNbLUWWKOB,

Bo Bpemn npeassibopHoit kKamnaduy B 2016 rogy Jonaneg Tpamn noobewan oTMEHWUTL
MapwvcKoe, TaK KK WAMEHEHWA KNMMAaTa ABNAKTCA NOXHOA npobGnemoi.

B cBoem soicTynneHwy JoHanba Tpamn 3aseun o ToM, 4T1o MNMapuxckoe cormaleHdye No knuMarty
ctaeuT CLUA B HEBLIrOOHOE NONOKEHWE NO OTHOLEHWID K OPYTMM CTpaHam.

Tpamn He pa3 nybnuyHo Ha3biBan rmobankHoe NoOTENNEHME MUCTUMKALMEN.

CLA mornm Gel noTepATs 2,7 MnH pabounx mecT k 2025 rogy, ecnv Gbl BLINCMNHANM €ro
NONOMEHWA.

(b) Bropoe muenne

Puc. 12: Hpe,ILJIO}KeHI/IH 13 HamboJiee BEPOATHBLIX JOKYMEHTOB C TOII CJIOBaMA

OOIIY0 ML KarKI0I0 U3 MHEHUIA.
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6 3akJIroueHue

Bajaua aBTOMaTHIECKOr0 U3BJICYEHI MHEHUI U3 KOJLIEKIINI TEKCTOBBIX JIOKYMEHTOB sIBJIS-
eTcst aKTyaJIbHOI B 00/1acTit 00pabOTKM €CTECTBEHHOIO sI3bIKa. Y Hee MOKET ObITh MHOYKECTBO
PA3JIMIHBIX TTPUMEHEHUI.

enbio 1anHo#t pabOThI ABISAIOCH CO3JAHUE MOJIEIN, TO3BOJIMIONIEH PACIIEIIATD TEeMbI
TeMaTHYECKON MOJIEIM HOBOCTHBIX MOTOKOB Ha pasjndaloniuecsd MHeHus. B orymmane or uc-
CJIEJIOBAHHBIX paHee MojeJieil, MHIMKATOPOM MHEHUI SABJISIJIUCH HE CKOJIBKO CAMHW TOHAJbHDBIE
CJIOBa, CKOJIbKO TOHAJBLHO OKpallleHHbIE TEPMUHBI, KOTOPbIE OJHOBPEMEHHO yUHUTHIBAIOT U
TEMATUKY KOJIJIEKITUN, U TOHAJBbHOCTD, MOJIYUYEeHHYIO I10]I BO3/IECTBUEM TOJOXKUTEIHHBIX U
OTPUTATETHHBIX CJIOB.

WccnepoBannst TpOBOAMINCH Ha JIBYX KOJUIEKIIUAX JIOKYMEHTOB U3 HOBOCTHOTO IIOTO-
Ka. BbL1o ucpoboBano BbIJEICHUE JIBYX U TpeX MHeHui. KadecTBo mpu HAXOXKJICHUU JIBYX
MHEHHil BBIIIE, TaK KaK Ipe/icKazaHne HeATpasbJIHbIX HOBOCTEH siBJIsIeTCs 0OoJiee CJI0XKHOIM
3ajiaveil n3-3a MaJIOBCTPEYAIONINXCS B HUX TOHAJBHO OKpAINEHHBIX CJIOB. [Ij1s1 BOBMOXKHO-
CTHU IPUMEHEHHsI MOJEIN Ha Pa3/JIMIHbIX JaHHBIX ObLI IIPOBEJIEH MOWCK YHUBEPCAJIbHBIX Ia-
paMeTpoB. lomomnuTebHas HaCTPOKa 9TUX MapaMeTpaxX Ha HOBBIX KOJJIEKITUAX, & TaKyKe
yuer 0oJiee CJIOXKHBIX CHHTAKCUIECKIX 3aBUCUMOCTEH JIJIsI «OKPACKU» TEPMUHOB MOXKET ObITH

JIAJIGHEHTITIM pa3BUTUEM PAOOTHI.
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