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C pasBuTHeM WHPOPMANNOHHOW TEXHWKH M WH(OPMAIMOHHBIX CHCTEM aKTyalH3HpoBajach mpobiema
pa3pabOTKN METOIUK MALIMHHOHN aTpuOyIMU TEKCTOB. DTH METOAMKU MOTYT OBITh MCIOJIBb30BaHBI Ul aBTO-
MaTHYECKOTO ITONCKA TEKCTOB HEOOXOANMOTO XKaHpPa M CTHJIS M YCTAHOBJICHHS aBTOPCTBA C TIOMOIIBIO KOMITb-
IOTEPHBIX TEXHOJIOTHI.

B ocHOBY pa3paboTKH paccMaTpuBaeMOl B CTaThE METOANKH ObLIA TOJIOKEHA THUIIOTE3a O TOM, YTO CYIIe-
CTBYIOT CTPYKTYPHBIE OCOOEHHOCTH TEKCTA, KOTOPBIE TIO3BOJIIIOT O€3 yUeTa CMBICIOBOTO COJICPKaHHI OTHECTH
€r0 K OIpe/IelIEeHHOMY XaHPY MM aBTOPY Ha OCHOBE BBIUMCIICHHUS YHCTO KOJIMYECTBEHHBIX 3HAUEHUH HEKOTO-
PBIX TapaMETPOB U HHAEKCOB. ABTOPHI HApsIy € IPYTUMHU UCCIEI0BAaTENIIMHU B TEUCHHE PAa JIeT 3aHUMANINCh
pa3paboTKO TAKUX MHJEKCOB M (POPMUPOBAHHEM M3 HUX ONTHMAILHOTO Habopa U TOOHIIMCH B 3TOM OIpe/ie-
JICHHBIX ycrexoB. B wacTHOCTH, ObUT c(hopMHUPOBaH HAOOP MHIEKCOB, MTO3BOJISIIOLIMN MPABUIIBHO Kiaccu(u-
LUPOBATh TEKCTHI 110 JKAHPY C BEPOSATHOCTHIO J10 86 %.

Jnst perieHus 3aja4 aBTOMAaTHIECKON KJIacCU(HUKAIINY HAYYHbBIX W HAYIHO-TIOIYJISIPHBIX TEKCTOB aBTOPHI
MIPUMEHWIN M yCOBEPIICHCTBOBAIN HA0Op CTATHCTHYECKUX MHIICKCOB, pa3paO0TaHHBIH UMM paHee IJIsl aTpu-
Oynuu apyrux crwieil. B kauecTBe MaTepuana nccieroBaHust ObIIH B3STH TPy akanemuka A.E. depcmana.
OnHOIt N3 0COOEHHOCTEH 3TOT0 aBTOPA SBISIETCS CTUIIEBAs JBOHCTBEHHOCTh — HAJIMYKE OOJBIIIOT0 YHCIIA MPHU-
HaJUIeXKAIINX My KaK Hay9HBIX, TaK ¥ HAyYHO-TIONYJISIPHBIX TEKCTOB, YTO CO3/1JI0 YHHKAIBbHYIO BO3MO)KHOCTD
JUTSL TIOTIBITKY PEICHHUS 3a/1a91 aBTOMaTHIECKOW KTacCH()MKAIMHU CTHIICH TEKCTOB, IPHUHAMJICKALINX OJHOMY
aBTOpy. B X0ze paboThI ObIJIO MOKA3aHO, YTO BBIOOPOYHBIC CPEJHUE CTATHCTHYECKUX WHIIEKCOB ISl TEKCTOB
JIBYX CTHJIEH TOCTOBEPHO paznuyaroTcs. [IpuMeHss MeTop TUCKPUMHUHAHTHOTO aHAIN3a, JOTUCTHYECKOH pe-
rpeccunt 1 ROC-KpUBBIX, aBTOPBI IPOAEMOHCTPUPOBAIIM BO3MOXKHOCTh aBTOMaTHYECKOM KiIacCU(UKALIUH TEK-
CTOB JIBYX CTHJIEH M C IOMOIIBIO ONTHMHU3AIIMH HCIIOJIB3yEeMOr0 Habopa MHIEKCOB JOOMINCH CYIIECTBEHHOTO
MOBBILICHUs KauecTBa Kiaccuukanuu. [IpeuioxkeH Takke HOBBIN CTATUCTUUECKUN MHAEKC, MO3BOJISIOIIUIA
MUHHAMH3HPOBATh BBIYUCIINUTENbHBIC 3aTpaThl U ycneumHo (10 100 % TouHOCTH) peniath 3a1ady Kiaccuduka-
IINH HAYYHBIX U HAYYHO-TIOITYJIIPHBIX TEKCTOB JaXKe P HCIIOJIb30BAHUH €T0 B KaUueCTBE €ANHCTBEHHOTO (hak-
Topa. Pe3ynpTaTh! HccinenoBaHus ObUIN IPOBEPEHBI HA TEKCTaX IPYTHUX aBTOPOB.

Kniouegoie cnoga: cmuns mexcma, agmomMamuieckas Kiaccupukayus mekcmos, Cmamucmuieckutl ut-
0eKc, OUCKPUMUHAHMHBLIL aHanu3z, joeucmudeckas peepeccusi, ROC-kpusas.

CruneBas JBOWCTBEHHOCTh — HalIW4yhe OOJb-
IIOTO YHCJIa KaK HAYYHBIX, TaK ¥ HAYYIHO-TIOMY-
JSIPHBIX TEKCTOB, BBIIEAIINX U3-TI0J IIepa OTHOTO
aBTOpa, — CO3aeT YHUKAILHYIO CUTYaIINIO JIJIS UC-
CJI€IOBaHUS BO3MOKHOCTEW aBTOMATHYECKOM
KJIaCCU(HUKANUN STHX CTHICH, YTO COCTaBJISICT
1IeJTh HACTOSIICH PabOTHI.

UccnenoBanue sBNsieTCsl OPUTHHAIBHBIM, T10-
CKOJIbKY 3ajJlauya pa3jIMyeHHs TEKCTOB HAyYHOTO U
HAy4YHO-TIOMYJISIPHOTO CTHJICH B SIBHOM BHUJE HE
CTaBHJIACh.

B paboTe ucmonp30Banucy METOABI CTATUCTH-
YECKHX HMHAEKCOB, KOTOpbIC OBUIM pa3paboTaHbBI
aBTOpaMH B pe3yJIbTaTe MPEIbLIyIUX HCCIeI0Ba-
HUH B 00JIaCTH IMOUCKA METOAMK MAITMHHOW aTpH-
Oyumu TekctoB [1-3], a Takke cTaHIApTHHIC Me-
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TONbl JAMCKPUMHHAHTHOTO aHaju3a, JIOTUCTHYe-
ckoil perpeccuu u MeTo] ROC-KkpUBBIX.

Kparknuii 0030p JiuTeparypsbl

[lepBoe mpencraBleHHEe O TOM, HYTO TaKOe
CTHJIb TEKCTa, MBI TOJTydaeM emie B mkone. Of-
HAKO OTIPEENICHNS, TOHSITHBIC JJIS IIOACH, TPYAHO
(opManu3yeMsl JUIS aBTOMAaTHYECKOTO, MalliH-
HOTO IIpUMeHeHus. BMecTe ¢ Tem aBTOMaTH4ecKas
aTpHOYIUs TEKCTOB SIBJISICTCS BEChMa BayKHOM 3a-
Jadell, HanpuMmep, B cepax peeBaHTHOTO IIONCKa
B ceTH MIHTepHET UK cOo31aHNs TEMAaTHYECKUX Ka-
Tamoros [4, 5].

Hcnonp3oBanne 9acToTHOCTEH OYKB M MX CO-
YeTaHUH A1 JIMHFBUCTUYECKUX LEeJIeH MOXKHO
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BCTPETUTH yxke B pabotax A.A. Mapkosa [6]. Brio-
CIICZICTBUH TaKOH MOIXO[ MIPUMEHSIICS M APYTUMHU
aBTopamu [7-9].

OTHOCHUTENFHO HEABHUIA MPUMED YCIICITHOTO
HCIIOJIb30BAHMUS YACTOTHOCTEH OTIAECTBHBIX OYKB U
UX COYCTAaHWH JUIA aTPHOYIHH TEKCTOB MOXHO
Haiitu B MoHorpaduu FO.H. Opnosa u K.I1. Ocmu-
HuHa [10]. OHH HCTTONB3YIOT BCe OYKBHI alipaBUTa,
HO OTPaHMYMBAIOTCS OWTpaMMaMH, aBTOPHI JaH-
HOU CTaThH PAaCCMATPUBAIOT TOJIEKO TIACHBIC, HO
UCIIONIB3YIOT B HMCCIIECAOBAHMSAX W HHICKC, OCHO-
BaHHBI HA COYETAHUAX TPEX OYKB (TpUTpaMMax).
Kpome Toro, B ymoMmsHyTO# KHUTE pa3BUBACTCS
MOJIXOJ] MTONAPHOTO CPABHEHUSI TEKCTOB — HCCIIe-
JIYEMOTO C STaJIOHHBIM HITH ¢ Ha0OpOM ATaJIOHHBIX
TEKCTOB. B HacTofIeM MccIe10BaHHH HCIIONb3Y-
eTCsl B MHJEKCaX OTIMYME UCCIEIYEeMOro TeKCTa
OT MOJEIH, T1Ie YaCTOTHOCTh OIpPEAEIeHHON KOM-
OuHaiu OyKB HaXOJHUTCS KaK IPOU3BEICHUC 4a-
CTOTHOCTEH OTIENbHBIX OYKB, TO €CTh OTCYT-
CTBYET KOPPEILIHSI MEXKIY IOCIEA0BATEIEHBIMHU
OykBaMH. DTO MO3BONAET YWTH OT IIOTIAPHOTO
CPaBHCHUS TEKCTOB U MOJIYYUTh HEKUI «a0COIOT-
HEIN HHOEKC.

TekcThl 1)1 aHAIN3A

B xadectBe Marepmana asl MCCIEIOBaHHS
ObuIN BBIJENCHBI MO 22 (parMeHTa HAy4HBIX H
HAaY4HO-TIONMYNISPHBIX TEKCTOB aKageMHKa AJiek-
cannpa EBrenpeBnua depcmaHa, BBIIAIOLIETOCS
YUEHOTO M HOMyJIsIpU3aTopa HayKH, aBTopa Ooiee
715 HayuHBIX cTaTel, HAYYHO-IIOIYJISIPHBIX KHUT
u y4ueOHHKOB. PasMep kaxmoro ¢parmenra co-
CTaBRJIsT NpuOIu3nuTeibHo 200 THICSY TIEYaTHBIX
3HakoB. Kakas-mubo npeaBapuTenbHas CEICKIUs
WA KOPPEKIHSI HCXOMHBIX TEKCTOBBIX OTPHIBKOB
HE MIPOBOAMIIACE.

Hcnob30BaHHbIE TOKA3aTEIH

B xauectBe hakTOpoB KiaccH(UKAIUKM ObUIH
BEIOpaHBl ~ pacueTHBIE  IOKa3aTeIH-UHICKCHI,
VCIIEIIHO IPUMEHSIBIIIIECS aBTOPaMH B IPYTUX pa-
6orax mo knaccudukanuu TekcTos [1-3]. Cnenyer
OTMETHTb, 4YTO OSTH HHAEKCHI SBISIOTCA (op-
MaJIbHO-CTaTUCTHYECKUMH, TO €CTh He CBS3aH-
HBIMH HAIPSMYIO C XapaKTEPHBIM TE3aypyCOM HIIH
CMBICJIOBBIMU XapaKTepPUCTUKAMH TEKCTOB, a 3Ha-
YHT, JIETKO NMPUMEHNMBIMH Ul ABTOMAaTHYECKOH
00paboTKH.

Hnoexcor wacmomnocmu (1Y) oTAENBHBIX
TJIaCHBIX OYKB — OTHOLIEHUS KOJIMYECTBA BXOXKIe-
HUH KaKkoH-TO OYKBBI K OOIIEMY YHCITy TJIaCHBIX
OykB B (pparmenTe. Mcrons30Bannuch YaCTOTHOCTH
OYKB «&», «O», «I».

Unoexcor buepamm (UBI') u mpuepamm (UTT)
rIacHbIX OYyKB: M3 TEKCTa HCKIIIOYAIOTCS BCE
OYKBBI, KPOME TJIACHBIX, 3arJIABHBIC U CTPOYHBIC
BapHAaHTHl HAIMCAHWS YYUTHIBAIOTCSA KaK OIUHA-
KOBBEIE OYKBBI, OYKBa «&» YYHUTBIBACTCS KaK «&»,
PACCUMTHIBAETCS KOJIMYESCTBO TBOCK (MU TPOECK)
MOCJIECIOBATEIPHO HIAYIIUX OYKB JUIT KaKIOro
BO3MOYKHOTO COYETAHHS, PACCUNTHIBACTCS HHACKC
no (opmyne kputepus corsiacus Ilupcona y2

2
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k
2
YD)
i=1 pl
oOHapy)XeHUs1 OUrpaMM M TPUTPAMM, BBIYHCIISIC-
Mast o (opMmysie Kak MPOU3BEISHUE BEPOSTHO-

cTell OOHapyXeHHsl OTIENbHbIX OykB; p" — Be-

— BEpOATHOCTb

POSITHOCTB, TIOJY4YEeHHAs 13 00pa0OTKH peasbHOTO
TEKCTA.

Hnoexcwl sumponuu, BEIMACICHHBIE UCXOS U3
MPEICTaBICHI O Xaoce W TMopsiake B pabo-
tax [11-13]. B cunepretuueckoit Teopun nuHbop-
Mauuu B.b. BsaTkuHa nonaraercs, 4to mpu OoTpa-
JKCHUHU JUCKPETHBIX CHCTEM Yepe3 COBOKYITHOCTh
CBOUX 4YacTel NMPOUCXOIUT pas3fielieHue oTpaxae-
Mol uHpopmanuu (lo) Ha OTpaskeHHYIO U HEOTpa-
JKCHHYIO YacTH, paBHEBIE, COOTBETCTBEHHO, allIH-
TUBHOH HeraHTponuu (ly) ¥ 3HTpONHU OTpasKeHUS
(S). ®opmybl ATUX PA3HOBUAHOCTEH CHHEPTETH-
geckoit mHopmarmu: lo=l0g2M, 1, = %% log,m,,

i=1
N m, m,
S=->—log,—, rae M — obmee xonu4ecTBo
i M M
AJIEMEHTOB B cocTaBe cucTeMbr; N — aucio gacteit
CHCTEMBI; M; — KOJIMYECTBO IIEMEHTOB B i-ii 4acTH.

B kadecTBe WHIEKCOB HCIIONB30BANACH TaK
HasbIBaeMas R-yHkIus, npeacrapisiromas coooi
OTHOUICHUE AJTUTUBHON HETSHTPOIUHU K JHTPO-
nuu OoTpaxkeHus: Rf = I—Z = w,

S Xaoc
¢byukims passutus: Df = IsS.

Hunoexcul cocumaemocmu mekcmog: OTHOIIIE-
HUeE pa3Mepa (haiira B 0aliTax mocie ckaTus CTaH-
naptaeiMu anroputMmamu (Deflate, Bzip2) x wuc-
XOJTHOMY pa3mepy (aiina.

Bce uHAEKCHl pacCUMTBIBAIUCH C HpPUMEHE-
HUEeM HHQOpPMAaIMOHHOM cuctembl Corpus, paspa-
6otannoii B LIHB YpO PAH. [l cratucTrueckux
pacdeToB Hconb30BaNack mporpamma RStudio.

a TaKxXe

Paziimune BbIOOPOYHBIX CPEIHUX

11 OLlEeHKH HOPMaNbHOCTH PacCHpEeleNeHUs
3HA4YEHUIl MHAEKCOB B BBIOOpKAX ObLI MPUMEHEH
kputepuil lllanupo—Yuika. 3aTeM B 3aBUCUMOCTH
OT pe3yJbTaTOB TECTa AJIsl IPOBEPKH 3HAUUMOCTHU
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pa3nuuuii BEIOOPOUYHBIX CPEJHUX NPUMEHSIIUCDH
6o t-kputepuid CThIOZICHTa, TUOO HEmapamer-
puueckuii U-kputepuii Manna—YurHu. B pesynsb-
TaTe MOIY4EHO, UTO Pa3INyMsl CPEJHUX SBIISIOTCS
3HAYUMBIMU ¢ p-3HaueHueM meHee 0,05 mist Bcex
WHJIEKCOB, 32 MCKJIIOYEHHEM YaCTOTHOCTH OYKBEI
«0». DTO TO3BOJIUIO C YBEPEHHOCTBIO MEpeHTH K
MOKCKY ONTHMAIIEHOTO Habopa KpuTepueB IS 11e-
JIEBOH KJTaCCH(UKAIINN TEKCTOB.

JAMCKpUMHMHAHTHBIN aHATU3

Jns knaccupukanuy HAYYHBIX M HAYYHO-TIO-
nysipHbIX TpynoB A.E. depcmana METOIOM JucC-
KpPUMHUHAHTHOTO aHaju3a ObUI MPUMEHEH HaOop
MHJICKCOB, YCIICIIIHO MCIOJIb30BABIINXCS B Ooee
paHHUX paboTax aBTOPOB C J0OABICHUEM DHTPO-
muiHeIX napamerpoB Rf m Df. Onnako 3Haum-
MBIMH U KIaCCU(PHKAIUA OKA3aJHCh TOJIBKO
mATh U3 HuX. [IpuBeneM WX B MOPSKE CTEIICHU
BusHus: UTT, Df, Rf, UBI", Deflate. Bce npyrue
WH/IEKCHI c71a00 BIUSITH Ha Ka9eCTBO KIIacCH(HKa-
UM

[IpencraBum k03 pUIMEHTH nensenr muc-
KPUMUHAHTHOW (DYHKIMH IS TIATH (DaKTOPOB:

Constant -9642,3,
nbr -601,5,
nTr 161,8,
Df 504,8,
Rf 134,6,
Deflate -114,7.

[IpaBuiIbHOCTH KITACCH(UKAIIMA JITSI TAKOH MO-
JIeNTA cocTaBisieT 6osee 97 %, 4To SIBIAETCS XOPO-
[IMM PE3YJIbTaTOM, IIPEBBIIIAIONIUM aHAIOTUYHBIE
TOKa3aTely, MOIYICHHBIE aBTOPAMH B TIPEABIIAY-
X padoTax.

Ecnu orpannunTh KonmuyecTBO (PaKTOpOB [0
JIBYX, TO IOJIYYUM MOJIEIb CO CIICAYIOIIUMHU KO3 (-

¢dunueHTaMu:
Constant -3173,3,
Uir 56,7,
Df 167,3.

[Ipu ucnonp30BaHUU TaKOW MOJIENN TOUHOCTh
KJIacCU(pUKAIMKA COCTaBUT 86 %0.

Jlorucruyeckas perpeccust

Hdns  ompeneneHuss ONTHMAILHOTO Habopa
KJIacCUPUIUPYIOMUX  (HAKTOPOB  IPUMEHSIICS
Tak)Ke METOJI JIOTUCTUYEeCcKOl perpeccun. [Tondop
K03 (PHUITUEHTOB perpeccuul MPOBOIMICS IS pa3-
HBIX HAa0OpOB (DaKTOPOB C MENBI0 IONYYCHUS
HambOoyiee KOMIIaKTHOTO crmcka. [Ipu mombope
YUUTBHIBATIUCH 3HAYCHUS P 1t Kax10ro akTopa.
VYdeT Mex(paKTOpHOTO B3aUMOACHCTBHS HE YIIyd-
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man Ka4ecTBo mnoiydaeMoi mozenu. C Ielnbro
OTIPEIEIICHNS TIOPOTOBOW BEPOSTHOCTH UL Kitac-
CU(HKAIUN HCHONb30BaUCh MeTon ROC-kpu-
BbIX [14, 15], a Takke BU3yanbHas OLIEHKA OITH-
MaJbHON TPAHUIIBI OTCEUCHHUS MCXOAS U3 Tpadu-
KOB.

[omy4ensl nBa BapuaHTa KIaCCHPHUKAUOH-
HBIX MOJIETICH, KOTOPBIE MOTYT OBITh IPHUHATHI KaK
onTuMaibHbIE. [lepBas Moaens OCHOBaHa Ha TPeX
¢axropax — UBI", UTT" u Bzip2.

KoaddunmeHTsl TOTHCTHYECKOH perpeccuu
TS TpeX (pakTopoB:

Intercept 21,63,
17138 -822,66,
Uuir 223,61,
Bzip2 -109,41.

O6napyxeHo, uro nepeceueHrne ROC-kpuBbIX
YyBCTBUTEJIHFHOCTH W CHEIH(PUIHOCTH COOTBET-
cTByeT noporoBoii BepositTHoctu 0,634. Ilpu Ta-
KOM 3HaUCHMH IIPABUIIBHO KJIacCUUIpyroTes 41
u3 44 (93 %) dpparmMeHToB TekcTOB. OqHAKO, €CITN
YCTaHOBUTH IIOPOT BEPOATHOCTH MO BHU3yalbHOMH
otieHke (oH Oyzaet paBHbIM (,3), MOKHO JOOUTHCA
MPaBWILHOW KJIacCUpUKarmu 42 QparMeHToB
(96 %).

Bropast mMozmens ucmons3yeT Bcero JBa (hax-
topa— MBI u UTT", HO 1eMOHCTPUPYET HECKOIBKO
XYIIIVIO KJIACCU(PHUKAIIMIO Ha OOydJaromeil BbI-
Oopke.

KoadduimeHTsl JIOTHCTHUECKON perpeccuu
IUTS IBYX (paKTOPOB CIIETYIOIIHNE:

Intercept 4,11,
bl -381,87,
Uir 130,53.

ITepeceuenne ROC-KpWBBIX COOTBETCTBYET
BepositHocTH 0,609, pu 3TOM MPaBUIIBHO KIIACCHU-
¢ummpytotes 39 parmentos Tekcra (89 %). Ilpu
yCTaHOBKE Iopora orcedeHus: paBHbiM 0,4 mpa-
BUJIbHAA KJIacCU(UKAIHsI Bo3pacTaeT 1o 41 Tekcra

(93 %).

MyJ’[LTI/lKOJIHI/IHeapHOCTB
U CHUIKCHHUE PAa3MEPHOCTH

K HenmocraTtkaM IOJyuyeHHBIX MOAEIEH cile-
IyeT oTHecTH T0, uTo ¢axropsl MBI u UTT oka-
3aJIMCh CHIIBHO CKOPPEJIMPOBAHHBIME: KOd( -
eHT koppessiuuu Ilupcona cocraBun 0,95. Hc-
[I0JIb30BaHME JIMIIb OJHOTO M3 HHUX YXyIIIAaeT
KauecTBO Mojeneil. OaHako NpeCcTaBiseTcsl BO3-
MOXHBIM CBECTH 3TH 7IBa (hakTopa K OJHOMY, TI0-
CKOJIBKY TIPH JMHEHHON anmpoKCUMalliy 3aBUCH-
MoOCTel JUIi pa3HBIX CTHIIeH TeKCTOB Koddduim-
€HT HaKJIOHA IPAMON CYIIECTBEHHO Pa3IndacTcs,
a cBoOOIHBIN wieH Oin30K K Hymro. Ha pucynke
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NpEACTaBIIeHa IHarpaMMa pPacCesHUS IUIS ITHX
(haKTOPOB C ANMPOKCUMHUPYIOIIUMHE HPIMBIMH.

B kadectBe HOBOro KiaccHpHIMpYOIIero (hak-
TOpa TIpeIyIaraeTcsl HWCHONB30BaTh — OTHOIICHHUE
WUTT/VBI". MoXHO HCTIONB30BaTh U 0OpaTHOE COOT-
Hourenune, Ho, mockonbky UTT cucremartuuecku
BbiLe, yeM MBI, 3HaueHusa A mepBOro BapuaHTa
OKa3bIBAFOTCs OOJIBIIIEC €IUHUIIBI M BU3YaJIbHO OIICHH-
BaTh TAKOW MOKa3aTelb MPOIIIE, YeM JIPOOHOE YUCIIO.

[Ipu wucmonp30BaHUM TIPENITATAEMOTO KOM-
TUIEKCHOTO Kiaccupuiupyroiero pakropa 3amava
KJ1acCH(HUKALMH CBOJUTCS K HAXOXKAECHHIO €ro o-
POTOBOT0 3HAYEHUSI, TO €CTh BCEIO OIHOTO YHCIA.
Jus paccmarpuBaemoit BeIOopku mopor mo ROC-
KPUBBIM MOXXET OBITH YCTAQHOBJIEH B 3,0, Torma
NPaBWIBHO  KJIAacCUUIMpYOTCs 39  TEKCTOB
(89 %). Onnako, ecnu, MONB3YACh BH3YaJbHOU
OIIEHKOM, 3TOT MOpOr ONpeNeiuTh B 3,5, MOJETh
o0ecreurBaeT MpaBUIbHYIO Kiaccugpukanuio 41
(parmenTa TekcToB (93 %).

Otnomenne WTT/UBIT Moxker ucHoNB30-
BaTbCsl HE TOJIBKO CaMo Mo cede, HO M B COCTaBe
HaOopa apyrux (akropoB. Hampumep, npu muc-
KPIMUHAHTHOM aHaNW3¢ WCIIOIB30BAaHHE ATOTO
COOTHOIIICHUSI COBMECTHO ¢ (akTopamu Df, Rf u
Deflate maeT TounocTs knaccudpukauu 98 %.

IIpoBepka Moneneil kaaccupuraun

KadecTBO MmojIydeHHBIX MOJejel Kiaccu(uka-
A MOET OBITh OLECHEHO IO MPOBEPOYHOMY
Habopy TeKCTOB. TeKCThl HAYYHOTO CTWIIA OBLIH
B3sTHl 13 padbor A.E. ®depcmana, He BOIIEIIINX B
00yJaromyo BBIOOPKY. VCHONB30BAINCH TaKkKe
OTPBIBKM W3 HAy4YHO-TIONYJIAPHBIX KHWUI JPYIHX

aBTOPOB. DTH KHUATH BXOJWIH B CEPHIO «3aHMMa-
TeJbHasl HayKay», n3fasasirytocs B 20-30-x romax
IIPOLIUIOTO BEKa, B 3TOM e CepuM ObLIM M3aHBI
u npomsBenenuss A.E. depcmana. ABTOpHI KHUT,
BXOJMBIIUX B CEPHIO, TOXKE OBUIM XOpOLIO M3-
BecTHBI untatensam: J.O. Cearckuid, S.U. Iepens-
maH, B.B. Promun, C.I1. Ap>xanoB. OueHka mpoBo-
qunack Ha 12 Tekctax HaydHOro m 12 Tekcrax
HaY4HO-TIOMYJIApHOTO cTuneil. Pasmep TeKCTOBBIX
OTPBIBKOB, KaK U B 00y4Jarolei BEIOOpKe, ObLT OJIH-
30K K 200 ThICS4aM MevyaTHbIX 3HAKOB.

JluckpuMMHaAHTHAs MOZENb, OCHOBAaHHAs Ha
mITH (aKTopax, AaeT KOPPEKTHOE Paclo3HABaHHUE
Bcex TekcToB (100 %). Monens TUCKpUMHUHAHTHOTO
aHamM3a C JBYMs IapaMeTpamMH MOKa3bIBAaeT KOp-
PEKTHOE pa3zieNieHue TOIbKO 22 TeKeToB (92 %).

Jlorur-mMonens ¢ Tpems (aKTopaMu: IpU HC-
MOJIb30BaAHUM TIOpOora BEPOATHOCTH, PABHOTO
0,634 (mo ROC-kpuBBIM), KOPPEKTHO pacro3HaBa-
much Bee 24 Texcta (100 %); npu nopore 0,3 npa-
BUJIbHO pacnio3HaBaics 21 texct (88 %) u3 recto-
BOi1 BBIOOPKH.

Jlorur-Monens ¢ AByMs (haKTOpaMu: TIPH ITOPOTe
BepositHocTH, paBHOM 0,603 (mo ROC-kpuBbIM),
NpaBUIIBHOE pacno3HaBaHue coctasipsuio 100 %.
Ecnu xe npusaTh noporosoe 3Hauenue 3a 0,4, kop-
PEKTHO pacro3Har0TCs TOIbKO 23 Tekcta (96 %).

s onHODAKTOPHOI MOIEIH, UCTIONB3YIOIICH
cootnomenue UTI/UBI, mpu nopore B 3,6 (ROC-
KpuBble) U 3,574 (AMCKPUMHMHAHTHBIA aHAIHU3)
pacno3HaBaHue coctasuio Takxke 100 %, a npu
nopore B 3,5, BBICTaBJIEHHOM JJII MaKCHUMAaJIbHO
MPaBIWIGHOTO PACIIO3HABAHHUA OOYdaromed BbI-
OOpKH, Ha TECTOBOW BBHIOOPKE TOIYYHM JIHIIb 23
KOPPEKTHO Paclo3HAHHBIX TeKcTa, wiu 96 %.
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Takum 00pazom, Upe3MEepHOE KelaHue Oolnee
TOYHO 10100paTh MapaMeTpbl MOJCIH JUIs 00yJa-
folIell BRIOOPKU MOXKET IPUBECTH K Mepeo0yveH-
HOCTH U, KaK CIEJICTBHE, K XYIIINM MOKa3aTeIIsIM
pacro3HaBaHHs Ha TECTOBOH BBIOOPKE.

3akirouenne

B pesynbrare yaanock nokazaTh BO3MOXKHOCTb
WCTONB30BaHUs (POpPMaIbHO-CTATUCTUYECKUX WH-

JEKCOB Ui 3a/Jaydl pa3IMdeHHUs HAy4HbIX H
HAYYHO-TIOMTYJIIPHBIX TEKCTOB (Ha HpUMeEpe TPy-
noB A.E. ®depcmana), OonTHMH3HpPOBATH HAOOP
ATHX UHJCKCOB U YJIYUIIUTh KaYeCTBO KIaCCU(PH-
kauuu. [lokazaHa Takke NepCreKTUBHOCTb Mpe.-
JIOKEHHOTO TOAX0/1a AJIsl KiacCu(UKaluu TPYJIOB
JIpyrux aBTOpoB. IIpeniokeH KOMIUIEKCHBIN HH-
nexc UTI/UBI, nucnions3oBaHWEe KOTOPOTO CYIIe-
CTBEHHO YIy4IIaeT KIACCH(UKAIMIO U YIIPOIIAeT
MOJIEIIN.
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Abstract. With the development of information technology and information systems, the problem of developing
methods for machine attribution of texts has become more relevant. These techniques can be used to automatically
search for texts of the required genre and style, and establish authorship using computer technology.
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The development of our methodology was based on the hypothesis that there are structural features of the text
that allow it to be attributed to a certain genre or author without taking into account the semantic content, based on
the calculation of purely quantitative values of certain parameters and indices. The authors of this paper, along with
other researchers, have been developing such indices and forming an optimal set of them for a number of years, and
have achieved some success in this. In particular, a set of indexes was formed that allows one to correctly classify
texts of different authors by genre with a probability of up to 86 %.

To solve the problem of automatic classification of scientific and popular science texts, the authors applied and
improved a set of statistical indexes that they had previously developed for attributing other styles. The research material
was based on the works of academician A.E. Fersman. One of the features of this author is the style duality — the
presence of a large number of scientific and popular scientific texts belonging to him, which created a unique oppor-
tunity to try to solve the problem of automatic classification of text styles belonging to one author. In the course of the
work, it was shown that the sample averages of statistical indices for texts of the two styles differ significantly. Using
the methods of discriminant analysis, logistic regression, and ROC-curves, the authors demonstrated the possibility of
automatic classification of texts of two styles and, by optimizing the set of indexes used, achieved a significant improve-
ment in the quality of classification. A new statistical index is also proposed that allows minimizing computational costs
and successfully (up to 100 % accuracy) solving the problem of classification of scientific and popular science texts,
even when using it as the only factor. The results of the study were checked for texts by other authors.

Keywords: text style, automatic text classification, statistical index, discriminant analysis, logistic regression,
ROC-curve.

References

1. Filimonov V.V., Zhivodyorov A.A., Gorbich L.G. Expression and order in written speech. Izvestia URFU. Ser. 1: the
Problems of Education, Science and Culture, 2012, vol. 104, no. 3, pp. 313-319 (in Russ.).

2. Filimonov V.V., Zhivodyorov A.A., Amieva A.M., Pykhova E.D. A sufficient set of statistical parameters for the
classification of Russian-language texts. AIP Conf. Proc., 2018, vol. 2015, no. 1. DOI: 10.1063/1.5055095.

3. Filimonov V.V., Zhivodyorov A.A., Chernykh Y.A., Gorbich L.G. Application of information parameters for the classi-
fication of Russian-language texts. AIP Conf. Proc., 2019, vol. 2174, no. 1. DOI: 10.1063/1.5134274.

4. Eprev AS. Automatic classification of text documents. Mathematical Structures and Modeling, 2010, no. 21,
pp. 65-81 (in Russ.).

5. Batura T.V. Automatic text classification methods. Software & Systems, 2017, no. 1, pp. 85-99 (in Russ.). DOI:
10.15827/0236-235X.117.085-099.

6. Markov A.A. An example of a statistical study of the text "Eugene Onegin” illustrating the connection of tests in a
chain. News of the Imperial Academy of Sciences, ser. VI, vol. 7, no. 3, pp. 153-162 (in Russ.).

7. Andreev N.E. Statistical and Combinatorial Methods in Theoretical and Applied Linguistics. Leningrad, 1967, 407 p.
(in Russ.).

8. Golovin B.N. Language and Statistics. Moscow, 1970, 190 p. (in Russ.).

9. Khmelev D.V Recognizing the author of the text using A.A. Markov chains. Moscow State Univ. Bulletin. Ser. 9.
Philology, 2000, no. 2, pp. 115-126 (in Russ.).

10. Orlov Yu.N., Osminin K.P. Methods of Statistical Analysis of Literary Texts. 2011, 300 p. (in Russ.).

11. Vyatkin V.B. Chaos and order of discrete systems in the light of the synergetic theory of information. Polythematic
Online Scientific Journal of KubSAU, 2009, no. 47. Available at: http://ej.kubagro.ru/2009/03/pdf/08.pdf (accessed Sep-
tember 10, 2020) (in Russ.).

12. Vyatkin V.B. Characteristic text length. Proc. XIV Intern. Sci. and Method. Conf. of Informatics: Problems, Meth-
odology, Technology, 2014, vol. 1, pp. 263-266 (in Russ.).

13. Vyatkin V.B. A synergetic theory of information. Information, 2019, vol. 10, no. 4, pp. 142. DOI: 10.3390/
info10040142.

14. Green D.M., Swets J.A. Signal Detection Theory and Psychophysics. NY: John Wiley and Sons Inc. Publ., 1966,
260 p.

15. Powers D.M.W. The problem with kappa. Proc. EACL, 2012, pp. 345-355.

21.]15[ HUTUHPOBAHUSA

TFopbuy A.T'., 2KuBomepoB A.A. VcrioAb30BaHHE CTATUCTUYECKHUX HHIEKCOB AT PA3AWYECHHUS HAYIHBIX
U HAy4YHO-IIOIYASPHBIX TEKCTOB Ha IpuMepe TpyaoB A.E. depcmana // [IporpaMMHbIe IIPOAYKTHI U
cucteMmsbl. 2020. T. 33. Ne 4. C. 720-725. DOI: 10.15827/0236-235X.132.720-725.

For citation

Gorbich L.G., Zhivoderov A.A. Using statistical indexes to distinguish between scientific and popular
science texts on the example of the works of A.E. Fersman. Software & Systems, 2020, vol. 33,
no. 4, pp. 720-725 (in Russ.). DOI: 10.15827/0236-235X.132.720-725.

725



