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MOAUPUKALIUN METOAOB MALUMHHOIO OBYYEHUA
ONnA PELLEHNA 3A0AYUN WOEHTUPUKALIUUN ABTOPA TEKCTA
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AHHOMayusA. B npouyecce peweHua 3a0a4u uoeHmMuguKkayuu aemopa mekcma
XOpOWo 3apeKoMeHO08aHbI MemoOdbl MAWUHHO20 0byyeHuA. B pabome paccmompeHeol
Hekomopsble HanpasaeHUs MoougpuKkayuu memooos MawuHHo20 0by4yeHus 018 Nosbl-
weHus moYyHocmu udeHmugukayuu asmopa. OnucaHsl pe3ysbmamel rnposedeHHbIX
aKCnepumeHmos.

Kntouesble cnoea: udeHmugukayua asmopcmea, MawuHHoe obyyeHue, peKyp-
peHMHbIe HelipOHHbIE cemul.

Mpobnema aBToMaTUYECKON 06PabOTKM MACCMBOB HECTPYKTYPUPOBAHHbIX TEK-
CTOB C LLe/Iblo KaTeropmsaumnm umdpoBbIX 4OKYMEHTOB CEroAHA BCE Yalle BO3HMKAET
B pa3HbIX OTpaAcAsaX AesTenbHOCTU. MNpu 3TOM KnaccudumumpoBaTb TEKCTbI Npeanona-
raeTcs No Pas3/IMYHbIM KPUTEPUAM B 3aBMCMMOCTM OT NOCTaBAEHHOM 3aga4n. OgHUMMU
M3 3Ha4YMMbIX 33434 06pPabOTKM ecTecTBEHHO-A3bIKOBbIX TEKCTOB OCTAlOTCA: onpeae-
JIeHWe KOHTEKCTa, aHa/In3 SMOTUBHOCTU M naeHTMdUKaums aBTopcTea. B cBssum ¢ no-
CTOSIHHbIM POCTOM KO/MYECTBA aHOHUMHbIX UMPOBbLIX TEKCTOB, B TOM YMUC/E K TNO-
6anbHOM ceTu, Bce Hosee OCTPO M aKTyasibHO NOAHMMAETCA BOMPOC YCTAaHOBAEHUA
aBTOpa HEM3BECTHOIO TEKCTa.

Ona naeHTMdUKauMmM aBTOPCTBA YACTO MCNOJIb3YeTCA SKCNEPTHbIA aHanms.
3KcnepTbl MOTYT MAEHTUPULMPOBATL aBTOPOB NO PAa3/IMYHbIM A3bIKOBbIM NMPU3HAKaM.
OpHako paboTa aKcnepToB 3aHMMAET 3HaUYUTENIbHOE BPEeMS, YTO 3aTpyAHseT 06paboTKy
H6ONbLIMX MAaCCMBOB AaHHbIX. ABTOMATM3aLuMA 3TOro npouecca NOMOraeT He TOJIbKO
npu paboTe c 60/1bWMM KOIMYECTBOM TEKCTOB, HO U B LIe/IOM YNpPOLLAeT MaeHTUPUKa-
umto aBTopcTBa. CyliecTByoLmMe NPOrpamMmmMHble NOAXOAbl MO3BONAOT Y4MUTbIBATDL M Ba-
PbMPOBATb PA3INYHbIe MAapaMeTpPbl, XapaKkTepuaytoLlme Tekct [1].

ABTOMATM3aUMA peleHnn 3a4aun naeHTMduKayumMm aBTopa TeKCTa npeanona-
raeT pelleHuma paga noasanay, a UMeHHo: BbiIbop moaenu npeacTaBaeHUA TEKCTA, Bbl-
AeneHve Habopa NpU3HAKOB aBTOpa M Nogbop meToga Knaccudpukaumm. B kKayectse
METOA0B KnaccupuKaLmMm MoryT 6bITb MCMOJIb30BaHbl KOIMYECTBEHHbIE METOAbI U Me-
TOAbl CTaTUCTUYECKOro aHanm3a. OgHako 6onbwan 3¢pPeKTUBHOCTb CEroAHA A0CTUTa-
eTcA 3@ CYET NPUMEHEHUA METOA0B MALIMHHOIO 0b6yyeHus [2-3].
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Cpenay OCHOBHbIX METOA0B MAaLIMHHOMO 0by4yeHMa Hanbonee NonyaspeH Noaxos,
C MCNONb30BaHMEM HEMpPOHHbIX ceTell. HeMpOHHbIe CeTM MOTyT UCMO/Ib30BaTb BEKTOP-
HbIA CIOM, Ha KOTOPOM TEKCT npeobpasyeTca B 3aKOAMPOBaAHHOE NpeacTaBAeHMe Ans
nocneaytoweit 06paboTKM OCTaIbHOM YacTblo ceTU. TEKCTbI MOTYT BbITb NPeACTaB/eHbI,
Hanpumep, C NOMOLLbIO MeLUKa CNoB. YCTAaHOB/IEHO, YTO BbIGOP CNOEB CETM 3aBUCUT
OT TOr0, KakaA y HEMPOHHOM ceTn byaeT obLan apxuTekTypa. B pamkax nccnegosaHuma
6b11M pacCMOTPEHbBI HEKOTOPbIE M3BECTHbIE METOAbl MALUMHHOTO 0Oy4eHUA U BapuaHTbI
X MognduKaumn Ana NPUMEHEHMA B PeLLEHNN 3a4a4M AEHTUPUKALMM aBTOPaA TEKCTA.

B KauecTBe NpeAcTaBieHMA TEKCTA NpeanaraeTca UCNoAb30BaTb BEKTOP NpPU3Ha-
KoB. OfHa 13 Hanbonee M3BECTHbIX NPO6EM 3TOrO NOAX0AA 3aK/OHAETCA B TOM, YTO
NPWU3HAKKU, KOTOpble NOAXOAAT ANA OAHOM rPynmnbl TEKCTOB, MOIYT HE NOAXOAUTb ANS
apyroi. JaHHas npobnema MOKeT ObiTb pelleHa C MOMOLLbIO reHEeTUYeCKoro anro-
putma. HasHaume nouck ap¢deKTMBHOro Habopa NpM3HaAKOB ANA ONpeaeNieHHbIX TeK-
CTOB B KayecTBe Lenun A1A reHeTUYeCcKoro aJiroputma, MOXKHO [06UTbCA 3HAYUTENb-
HOro nporpecca B pesy/bTaTax. B Kauectse knaccudumkaTopa moryT 6biTb BbiOpaHbI Me-
TOAbl Cly4alHOro neca, 10rMCTUYECKas perpeccus u apyrue.

CnegyoWwmMm WArom sKCNepmMeHToOB nocne Bblbopa mopenun npeacrtaBneHun
TeKCcTa byaeTt BbIOOp apxuTeKTypbl ceTu. MNpu ob6paboTKke TEKCTOB CeroaHA LWUPOKO
N3BECTEH M NPUMEHAETCA NOAX0M PEKYPPEHTHbIX HEMPOHHbIX CETEN, MOCKONbKY OHU
AaloT Xopowue pe3ynbTaTbl Npyn 0b6paboTke nocnegosatenoHocTen. Cpeanm ncnonbay-
eMbIX MOANOUKAUMIA PEKYPPEHTHbBIX CETEN BblAENATCA A0AraA KPAaTKOCPOYHas Na-
MATb M YNPaBASIEMbIN PEKYPPEHTHbIN BN10K.

Jonras KpaTKoCPoYHas NamATb — 3TO TUMN PEKYPPEHTHON HEMPOHHOM CeTH, cne-
LMANbHO pa3paboTaHHbIM 418 TOro, 4Tobbl NPefoTBPATUTL 3aTyXaHWE AN POCT BbIXOA-
HOro CMrHana HeMpOHHOM CeTn ANA 3a4aHHOro BXOAHOIO CUrHana no Mmepe NpoxoXKae-
HMA Yyepes3 UMKAbl 0bpaTHOM cBA3U. MMEHHO UMKAbl 06paTHOM CBA3M MO3BOMAIOT pe-
KYPPEHTHbIM ceTAM ObiTb Nyylle B pacno3HaBaHWUK, YeM Apyrve HeMpoHHbIe ceTu. MMa-
MATb Ha NPOLW/ble BXOAHbIE AaHHble KPUTUYECKM BaXKHA ANA pelleHuns 3a4a4 obyyeHumn
NocneaoBaTeNIbHOCTU, U CETU C AONTON KPAaTKOCPOYHOM NamATbio obecneymBatoT nyy-
LY NPOU3BOAUTENBHOCTb MO CPAaBHEHUIO C APYTMMUN PEKYPPEHTHLIMU HEMPOHHbLIMU
ceTAMM 3a cyeT paboTbl C TaK Ha3biBaemol Npobemoli ncyesarLero rpagmeHTa [4].

YnpaBnsemblit peKyppPeHTHbIN 610K — 3TO TUMN PEKYPPEHTHON HEMPOHHOM CeTy,
KOTOpasa B HEKOTOPbIX C/y4asx UMeEeT NPeMMyLLEeCTBA nepes, A0/ITOM KPaTKOCPOUYHOM
NamATblO. YNpaBaAemblii peKyppeHTHbIN BA0K pellatoT Nnpobaemy McyesaroLwero rpa-
AVEHTa C MOMOLLbIO ABYX BEHTUAEN - BEHTUEe 0OHOBAEHMA U BEHTUAElM cbpoca. ITn
BEHTU/IM pPeLUatoT, Kakas nHbopmauma byaeT nponyLieHa Ha BbIXxoa, U MOryT 6biTb 06Y-
YyeHbl yaepKmBaTb MHPoOpMaLMIO U3 bosiee AaNIeKOro NPoLWIoro. 3To NO3BOJIAET Nepe-
[aBaTb COOTBETCTBYIOLLYO MHPOPMALMIO BHU3 MO LenoYvke cobbiTuii ana 6onee Tou-
HOro NPOrHo3mMpoBaHuAa [5].
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Ynpasasemblil peKyppeHTHbIN 610K 3a4aH ypasHeHuamu (1).
r=o0Wyx; + Wyh,_; + by),
z = ao(Wsx; + Wyhi_q + b,), (1)
m, = tanh(Wsx, + We(r © hy_1) + b3),
hi =zOm;+hi_; © (1 —2),

rae W1, W, W3, Ws, Ws, We — maTpuubl NapameTpos;

b1, bz, b3 — BeKTOpa cMmeLleHus;

Xt, ht — BXOAHOW U BbIXOAHOW BEKTOP;

O — N03N1eMeHTHOE YMHOMKEHME BEKTOPOB;

o, tanh — dyHKUMM aKTMBaLMK (cMrmounaa 1 rmnepboNYECKUIA TaHTEHC).

Tem He meHee, BO3SMOXHOCTU MoAUDUKALUM ANA PEKYPPEHTHbLIX ceTen elle
He ncyepnaHbl U MOTYT ObITb NPEeANOKEHbI HOBble BapuaHTbl. [TOUCK 3TUX BapUaHTOB
TaKXe MOXKeT ObiTb BbIMOMHEH C MOMOLLbIO FrEeHETUYECKOro noaxoaa, npeanonaras
T€ U UHble KOMOUMHALUMN KOMNOHEHTOB HEMPOHHOWM CeTw.

B pamKax aKcnepumeHTa 6blM pacCMOTPEHbI YKa3aHHble NoAXoAbl NO KOHPU-
rypaumm ceTm n Ha TeCToBOM Habope npoBeAeHO MX CPAaBHEHME NO TOYHOCTU UAEHTU-
drKaummn gna TecTtoBom BbIBOPKM M3 Habopa (nocne obyyeHus). ToyHoCTb ByaeT oTob-
pa*kaTb MNPOLEHT NPaBUIbHOrO COOTHECEHMA HEU3BECTHbIX TEKCTOB C aBTOpPamMu. B Ka-
YecTBe UCXOAHbIX TEKCTOB AN MAEHTUPMKALMU aBTOPOB MOKET ObiTb MCMNO/b30BaH
Habop Reuter 5050, kKoTopbIn cogepunT no 50 TekcToB OT Kaxaoro n3 50 asTopos [6].

MepBasa cepua aKCNepUMeHTOB Obln NpoBeAeHa Ha KOHGUIypaumn ¢ npeacTas-
JNIEHNEM TEKCTOB B BUAE BEKTOPOB NPMU3HAKOB M C NPUMEHEHNEM KNaCCUPUKATOPOB —
CNYYalHbIN IeC N NIMHENHbIM UCKPUMMHAHTHBIN aHanus. Npegnonaranocb BbIABUTb
Hanbonee noaxogdAuwme Habopbl NPU3HAKOB, oHecneymBatoWMe MaKCUMANbHYIO TOY-
HOCTb A4N1A 3TUX KNacCUPUKaATOPOB.

Bo BTOpOW cepum aKCNepMMEHTOB NPUMEHEHa M3BeCcTHaa moandukauma ao-
rol KPaTKOCPOYHOM NamATU (ynpasBasemblii PpeKyppeHTHbIN B6/10K), a TaKXKe npeano-
YKeHa HoBasA moanduKauma, KoTopaa Nosy4eHa NnyTemM reHeTUYEeCKoro NoncKa — 3aJaHa
dopmynamm (2).

zZ = O-(Wlxt + bl)l
r = O_(szt + W3ht + bz), (2)
ht+1 - tanh(W3(T' Q ht) + tanh(xt) + b3) Q Z + ht O (1 - Z),

rae W1, W2, W3 — maTpuubl napameTpos;
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b1, bz, bz — BeKTOpa cmelleHuns;

Xt, ht — BXOAHOW U BbIXOAHOW BEKTOP;

O — N03N1eMeHTHOE YMHOXXEHME BEKTOPOB;

o, tanh — dyHKUMM aKTMBaLMK (cMrmounaa 1 rmnepboNYECKUIA TaHTEHC).

Pe3ynbTaTbl 3KCNepUMEHTa NpuBeaeHbl B Tabanuye 1. Mpu aTom, Ansa caydam-
HOro neca U TNHEMHOTro ANCKPUMUHAHTHOIO aHanmsa 6biaun BbibpaHbl TPU Hanbonee
TOYHbIX Habopa NPM3HAKOB.

Tabnmua 1 — Pe3ynbTaTbl 3KCNEPUMEHTA

MeTog, ToyHOCTb
CnyyaliHbii nec (nepBbiii HAB6op NpPMU3HaAKOB) 90.9
CnyyaliHbIi nec (BTopoi Habop NpPU3HaKoB) 90.5
CnyvaliHbliii nec (Tpetuii Habop npusHaKoBs) 90.2
JINHEMHBIN ANCKPUMMHAHTHbIV aHanu3 (NepBbli HAbop NPU3HAKOB) 61.9
JINHEMHbIN ANCKPUMMHAHTHbIM aHanu3 (BTopoi Habop Npu3HaKoB) 49.4
JINHENHbIN ANCKPUMMHAHTHBIN aHanu3 (TpeTnit Habop NpM3HaKoB) 46.9
Lonraa KpaTKocpoyHasa NnamaATb (MoanduKauma) 57.1
YnpaBafaemblit peKyppPeHTHbIN 610K 55.3

MonyyeHHble pe3ynbTaTbl AAOT NPEANOCLIIKK, YTO NyTem MmoandUKaunii meto-
00B (KaK pacCMOTPEHHbIX B paMKax 3KCMEPUMEHTA, TaK U APYrMX) MOMXKHO A0CTUYb NPU-
pPOCTa TOYHOCTU MaeHTUPUKaunm. Kpome Toro, ecTb BOSMOXKHOCTU AN KOMBUHaLUUK
Pa3NYHbIX MoandUKaLUN.
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