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Annoranuga

B nannoit pabore paccMaTpuBaeTCsI 3a/1a4a ONPEIeTeHNsT SI3bI-
Ka COoOoOIennii connaanbioit cern Twitter: ¢ momormbo nMero-
1meficss BLIOOPKKM TBUTOB HYKHO MOCTPOUTDH KJIACCU(DUKATOD,
KOTOPBIil OyIeT js HOBBIX TEKCTOB BbIJaBaTh IIPeJIojara-
eMblii si3bIK. CPaBHUBAIOTCS TPU CAMOCTOSITEILHBIX CHCTEMbI
JUUIST pEIIeHus 3TOH 3a/1a4i ¢ TpeMsl aBTOPCKUMU peasii3alin-
SIMIA, OCHOBAHHBIMU Ha, aKTyaJbHBIX CTaThsix. [lokasniBaeTcs
KOHKYPEHTOCIIOCOOHOCTL UMEIOIIUXCSI PEIIeHNi, a TaKyKe IPH-
FOJHOCTH K PEIeHNIO 33191 OJHOTO U3 MMPEJJIOKEHHBIX.



BBenenue

B macrosimee Bpemst 9e10BEUeCTBO UMEET JTOCTYIT K OTPOMHOMY 3aIacy 3Ha-
HUI, HAKOTJIEHHOMY 3a Thicsuu JjieT. Hemasiasi 4acTh 9TUX 3HAHWH MPeIcTaB-
JISIeTCsT B BUJIC TEKCTOB HA PA3JMIHBIX S3BIKAX. B CBA3M ¢ 9TMM aKTHBHO pas-
pabaTHIBAIOTCST METOJIbI, TIPEIHA3HAUEHHbIE JIJIsT aBTOMATHIECKOTO W3BJIEYEeHNsT
1 peobpasoBanis HHMOPMAIINY, TAHHONH B CHMBOJIBHOM TpejcTaBaenun. Bos-
HUKJIO HaydHOe HalpaBieHne «obpaboTKa eCcTeCcTBeHHBIX s3bIKOB». OjHOi 13
ero (byHIAMEHTATBLHBIX 3311 SBJIACTCS OMPEIeJCHIe SI3bIKA TEeKCTA.

CraHapTHBIM TOJXOJOM K 9TOf 3ajade siBJIsieTcst MTPUMEHEHHe MalliHHO-
ro obydennsi. A MMEHHO, €CJIM y HAC eCTh KOPIYC JOKYMEHTOB Ha HECKOJIb-
KUX SI3BIKAX, TO MOXKHO <«IIPEJICKA3ATh» SI3bIK MOCTYIUBINETO Ha PACCMOTPEHHE
JIOKYMEHTa, CPaBHUB €ro ¢ MMelluMicsa. B obiiem ciydae, HY»KHO MO HMe-
FOITUMCST TAHHBIM TTOCTPOUTH MOJICTb, & 3aTEM BCE JEHCTBUA ¢ TEKCTAMU MPO-
BOJMTH B TepMUHAX 9TOH Mojen. KiaccnueckuM MpuMepoM stBJISIETCsT METO/,
ommcaunbrii B 1994 roqy (cM. [1]) KaxKIOMy TOKYMEHTY COTOCTABAM «ITPOMUITH
JIOKYMEHTa» — YIMOPSIOYEHHBII [0 YUCITy BXOXKJEHHUI CIUCOK N-TpaMM — MO-
CJIEJI0OBATEIbHOCTEH JITIMHBL N TOJPSIL WYX CUMBOJIOB. «[Ipoduih si3bikay —
9TO COBOKYTHOCTH MPOMUIIEH JTOKYMEHTOB, KOTOPBIE HMEIOTCS Ha 9TOM sI3bIKe.
Terneph, eciin Hy»KHO JIJisi KAKOIO-TO JIOKYMEHTa ONPEJETNUTh A3bIK, TO MOCJIe-
JOBATEJBHOCTH JCUCTBUIA TaKOBA.:

1. CocraBuTh MPOMUIL JOKYMEHTa,
2. CpaBHUATDH MOJYUYEHHBIN TPOMUIIL ¢ UMEIOITUMUCS TPOMUISIMU SI3bIKOB

3. BepHyTh B KauecTBe pe3ysibTara s3bIK, Ueil mpoduab Haubosee moxox Ha
npoduJib JOKyMEHTa,

Brimmeonucanuplit METO/T ILJI0X0 pabOTaeT JJIs COODITIEHN, COEPIKAIIUX OO~
KU, ITOTOMY 9TO COOTBETCTBYIOINE OIMUOKAM N-IPaMMbl PEXKe BCTPEUAIOTCS B
IpOpUISIX 3BIKOB U HE MOMaJaloT B MOJeL. B To e BpeMs, TOTOK HHQOP-
MaIlil B BUJE€ KOPOTKUX He(DOPMAJLHBIX COOOIEHN HeJIb3sT UTHOPUPOBATL —
B conmaJibHoit cetu Twitter cpeanee KoamdecTBo cOODIIEHUIT B JIeHh COCTAB-
Jsier GoJiee MATHIECSTH BOCHMH MUJUIMOHOB', a JJIMHA KAXKJOMO OrpaHveHa
140 cumBonamu. Takoit (popmar TeKCTOB OOYCJOBUII TMOSIBJIEHNE HOBBIX aJIlO-
putMoB. B nannoit pabore paccMATpUBAIOTCS COBPEMEHHDLIE METOLI PEIIeHHUsT
381891 OTIPeIeIeHUs SI3bIKa, a8 TaKKe TPEeJIAraeTcs Yy dIeHne JIist OJHOTO U3
Hux. [IpoBonuTcs TecTupoBaHme, MOKA3LIBAIOINIEE IPEBOCXOJICTBO MO KAUECTBY

paClio3HaBaHUA fAASBIKa IIOJYYE€HHOI'O PE3yJibTaTa Hal CYIIECTBYIOIINMMU.

o nanmbiv http://www.statisticbrain.com /twitter-statistics/ na 1 susaps 2014 roga



1 IlocranoBka 3aJga4un

1.1 dPopmaJjibHOE onucaHue 33/a91 aBTOMAaTUIECKOI'0O OIIpe-

neJleHnud a3bIKa

[Iycts L - MHOXKECTBO METOK, COTIOCTABJIEHHBIX €CTECTBEHHBIM S3bIKaM. 1o
3a/JaHHOMY TPEHUPOBOTHOMY KOPITYCY

T = {(msg1,lang1), (msga, langa), . . ., (msgn, langn) }

(me msg;, 1 € m, — TEKCT Ha, eCTECTBEHHOM s13biKe, lang; € L — mMeTka 3Toro
9131)11(&) HY>KHO TOCTPOUTH KJIACCU(DPUKATOP, KOTOPHIH MPOU3BOJILHOMY BXOJIHO-
My COOOIIEHWIO new msSg Ha s3blKke some_lang conocTaBUT MeTKy [ € L,
COOTBETCTBYIOILYIO 3TOMY SI3bIKY, WJU K€ COODIIUT, YTO S3bIK TEKCTa HEBO3-
MOXKHO JIOCTOBEPHO PacCIO3HATD.

1.2 Ilemu m 3amaym KypcoBoii padoThI

B nannoit pabore B KayecTBe TEKCTOB BBICTYIAIOT TaK HAa3bIBAEMbIC «TBU-
TBI» — COODIIEHNS M3 COMMaIbHOM cetn Twitter?, a MEOXKecTBO L COOTBETCTBYET
18 si3bIKaM, KOTOPhIE MOXKHO Pa3/Ie/InTh Ha HECKOJHKO IPYIII 110 TUIY aJjidaBu-
Ta:

e OcHOBaHHBIE Ha KWPWILINIE: OOJTapCKUil, TyBANICKUi, PYCCKHUil, Tarap-
CKUIi, YKPaAUHCKAI

e Apabekue: apabekuii, nepcuckuit (dapen), ypiy

e JlaTunckue: HumepJaHICKNNA, (DPAHIY3CKNH, aHTINACKNN, HEMEIKIH, nTa-
JIbTHCKUWH, UCITAHCKUH, TypernKuit

e JleBaHarapu: XWHJIM, MapaTXu, HEMAJIbCKU

Tak>ke mponcxoauT 1peo0paboTKa TBUTOB — HOPMAAUIGUUA — YIAJCHIE HEKO-
TOPBIX YacTeil COODIEHNS TaK, YTOOBI JIJIsT BCENO TPEHUPOBOYHOTO KOPITyCa, BbI-
MTOJIHSIINCH HEKWe CBOWCTRBA, HAPUMED, «BO BCEX TBUTAX OTCYTCTBYIOT THITEPC-
CBLITKWY.

Lesn paboThr:

1. UccrenoBaTh cOBpeMeHHbIE pellenns 3aJadl aBTOMATHIECKOTO OIpeiesre-
HUsI S13bIKa, KOPOTKUX COODIIEHMI

Zhttps://twitter.com/



2. IIpoBecTn coBMecTHOE CpaBHUTEJIBHOE TECTUPOBAHNE HEKOTOPBIX METOJIOB
pereHust 3aa491 ¥ BhISICHUTD, JEeHCTBUTEIHLHO JIK OHN MOKA3bIBAIOT KOHKY-
PEHTHOCIIOCODHOE KAYECTBO KJACCH(DUKAIIIH

3. MccnenoBarh 3aBUCUMOCTH KaueCTBa KJIACCUMUKAIIMU OT Pa3JIUIHbIX (DaK-
TOPOB: CTEIIeHN HOPMAJIM3AIUN COODIEHU, MOIITHOCTH 00y IafoIreil BLIOOp-
K1

4. NcenenoBaTh BOBMOYXKHOCTD YIYUIIEHUsST KAKOTO-JTHOO AJTOPUTMa, PElIeHuUs
331291 aBTOMATUYIECKOTO OINPEJICJICHNs sI3bIKa, KOPOTKUX COODIIEHMI

B paMKax BBINOJIHEHUs T1eJIH pabOThl HEOOXOIUMO PEIINTh CJIEYIONINE 3a,1a1H;

1. Cobpatnh 00yUaIoIit KOPITYC, COCTOSIIII HEe MeHee 9eM U3 TSITHCOT TBUTOR
JIUTST KasKJIOTO SI3BIKA,

2. Peaymm3oBaTh HECKOJIBKO METOJ/IOB PeIeHns 3aa9n



2 (O030p cymiecTBYIONINX penieHmit

2.1 Iloaxoa, ocHOBaHHBIII Ha IMOACYETE YACTOThI N-TpaMM

s KaxKioro sSI3bIKa, COCTABISAETCS CIUCOK M3 /' caMbIX 9acTO BCTpedalo-
muxces n-rpamm. st new msg cocrapiisieTcst aHAJOTMMYIHbBIN CITUCOK, JIJIsT HETrO
OTIpeJIeIIeTCs HauboJiee «IOX0XKWy U3 CITUCKOB sA3BIKOB M HA OCHOBAHUHU TOTO
JIeJIACTCST BBIBOJL, O SI3bIKE COODIIEHMUS.

«IToxoxkecTby JIBYX yHOPSATOYEHHBIX CIUCKOB XapaKTEPU3yeTCsl MeTPUKON
out-of-place: ycTh B OZHOM CITUCKE N-TpaMMa T CTOUT Ha MO3WINK 1, & B JPY-
rOM — J, TOTJa K PACCTOSTHUIO MEXKJIY CIUCKAMU JT0OaBIseTcs i — j|.

Kasuap u Tpenkiib, aBTopbl MeTO/Ia, B cBoeii pabote |1| BbIIBUHYN rUTOTE-
3y, 4T0 = 300 camMbIX 4aCTO UCIOJIH3YEMbIX N-T'PAMM CUJILHO 3aBUCIT OT SI3bIKA,
W 9KCIePUMEHTATLHO TOATBEPNIN e€. Takyke OHM MpeIaraioT NCIoTb30BaATD
JUIMHY N-T'PaMM BILIOTH JIO O.

DTUM TOJXOJIOM TIOJIB3YIOTCST MHOTHE TTPOrPaMMHBIE MTPOIYKTHI, O KOTOPHIX
peub MOWAET B pazjene 4.

[Tmocer 1 MuHYyCH:
+ Hebomabmioit pazmep Mojenn
+ Bricokast ckopocTh 00yUeHust U KJjaccuduKaimm

— KauectBo KJIaCCI/I(i)I/IKaI_[I/H/I CHJIBHO 3aBUCUT OT AJIMHBI TEKCTa 3

2.2 Prediction by partial matching

Cocrapiisiercst KoJupoBaHue (Kakoe MMeHHO — 3aBucuT ot BapuanTa PPM),
OCHOBBIBASICh HA, KOJUIECTBAX BXOXKJICHHUII B JOKYMEHTDHI IENOYeK u3 He 0o-
Jiee 4eM 1 cuMBOJIOB (60J1ee KOPOTKUM KOJIOBBIM CJIOBAM COOTBETCTBYIOT DoJiee
aCTO BCTPEUAIOIIUECS TOCTEOBATEIBLHOCTH). 3aTeM JIJIsT Mew _MSg BbIUUC-
JISTeTCs JIIMHA, KOJIa TIPX TIOMOIIM MOJIYYeHHOTO KOAWPOBAHWST W BLIOMPAETCS
Harbo/Iee KOMIIAKTHO KOIUPYIOMNI S3bIK.

Takoii mMoaxoJ| MpeIaraeTcs, HapuMep, B pabore [3].

[Titockt 1 MuUHYCHI:

+ Opun mapamerp — n — JJIsT HACTPONKKA METO/a,

+ TlokasbiBaeT BHICOKOE KAaueCTBO KJIaCCUpUKAIIN

— Hyxnaercss B 60abmnx 00béMax 00ydIaronuxX JTaHHbIX

4

3Kax mokazamu camu aBTopsl B [1]

Tlo pesymsraram [3]



2.3 Iloaxoapl, ICHOJL3YIIOIINE aJTOPUTMbI MAIMNHHOTO 00Y-

qeHnumd

13 1OKyMEHTOB BBIICISAIOTCS MPU3HAKY, XaPAKTEPU3YIONINEe UX, U KaXKIOMY
JIOKYMEHTY COIOCTABJISIETCST BEKTODP MPU3HAKOB. TaknMm 00pa3oM, MOJIydaeTcs
3aJiada Kjaccudukaium B obiieM Buje. ITocKoabKy 310 Oosiee mMupoKas 3a7a-
qa, OHa ObLIa JIyUIlle U3ydeHa W eCTh MHOYKECTBO M3BECTHBIX TOJIXOJ0B JJIsT €€
pertenust. OJUH U3 TPUMEPOB — METOJ, OIOPHBIX BEKTOPOB.

Buaronapst rubkocTu B BBIOOpE NPU3HAKOB, METOJ, SIBJISIETCS MEePCIEKTHB-
HBIM 110 OTHOIIIEHWIO K OMPEJIEIEHNIO SI3bIKa, TBUTOB. Tak, HampuMep, B paboTax
3] [4] memonb3yioTes Takne mpusHaKM:

® KOJIMYECTBO BXOXKJIEHUIT N-TpaMm

® 1M TTOJIL30BaTess B Twitter m ero Mecromnosoxkenne

e S3LIK MHTEep(deiica

e Hanbosiee BEPOSITHRIN SI3bIK B NMPEABIAYIIUX K TBUTAX 3TOIO MOJb30BATE IS

e HauboJIee BEPOATHBIN SI3BIK CYIIHOCTEH, Ha KOTOPBIN CCHIIAETCS MOJIb30Ba~
TeJIb B COODIIEHWH: TEKCTOB JPYTUX TOJIH30BATENEH, CChIIOK, TITOB.

[Tmocer 1 MuHYCH:

+ Pazpaborannblii MaTemMaTuiecKuil armmapar

+ Bo3MOXKHOCTB aJianTaliuy JIisi BLIOpAHHON TTPeIMEeTHO! 00IacTH

— Hy»xHo TiiaresbHo 1og0UpaTh NMPU3HAKKW W aJTOPUTM JIJIST TIOJIYUEHUs
XOPOIIIEro KauecTBa KAACCU(DUKAIIH

2.4 Iloaxom LIGA, ocmoBaHHBII Ha rpadax

Meroy npejioxken B pabore [2] u cocrour B cienyioniem. 1o kaxiomy
TOKyMeHTy obyuatorieil Beibopku crpoutcst rpad (V) E): kaxoit Bepiimue
v € V rpada coorBercrByer mapa (trigram,count), rjue trigram — 310 OJI-
Ha W3 TPUTPAMM, BCTPETUBIIUXCS B TEKCTE, & count - KOJIUIECTBO €€ BXOXK-
nenunit. Bymem obo3nadarh 3a vy COOTBETCTBYIOIIYIO BEPIIUHE U TPUTPAMMY
(vt # ug Yu € V/{v}), 38 Ve - KOMUECTBO €6 BXOXKAeHuit. OprueHTnpoBaH-
HOe Pebpo (u, v) € E COOTBETCTBYET TOMY, UTO B TEKCTE Uy CJECIYET HEMOCPE I-
CTBEHHO TEPE]] Vi, & (U, V)t — KOJMIECTBO TAKUX BXOXKJICHUIA.

Hamee, Boimosnsgercss oO0bLeIMHEHNE MOJIYIeHHBIX IpadoB I BCEX JTOKY-
MEHTOB OJIHOTO si3bika, [ € L: ecam y jByx rpacdos (V' E') u (V' E") ects



pepriuael v/ € V' u v” € V" rakue, uro vy, = vj., T0O B pe3yabTUPYIOIIEM
rpacde (V;, E;) no/okHa ObITh Bepiinaa v € V) Takast, 910

o
Uty = Ut = Uy

o "
Uent = Uept + Uent

Te sepmmnbt ' € V' (v € V"), niist koropwix He cyiiecrsyer Bepimabt v € V7
(v € V') maxkoit, ato v;, = v}, TakXKe TOOABISIOTCS BO MHOXKECTBO BEDITHH
Pe3yILTUPYIONIEro rpada. AHAJIOIrHIHO BBITOIHSAECTCS 00LeInnenne péoep.

[Tocaeawit mar B mocTpoernu Mojesn: oobeauanth rpadot (V;, E)), moiy-
aennble VI € L, B ogun. st sToro Kaxioit Bepiimue v € V) (pebpy (u,v) € Ej)
CTABUTCSI JIOMOJIHUTEJILHO B COOTBETCTBHE METKA SI3BIKA Ulgng  ((U, V)igng). TO-
TOBast MOJIeJIb TipejicTaBisier coboit rpad (V, ), KOTOpLIii MoydaeTcs ciey-
IOIIM O0DPA30M:

Kiraccudukarst mponcxoauT JeKOMIIO3UIAEH COODINEeHNsT Ha TPUTPAMMBI,
BbIUKCIeHEM (DYHKIUU CXOXKECTH COOOIIEHUs C SI3BIKOM U BBIOOPOM $I3BIKA C
MaKCUMaJILHBIM 3HadeHneM 31oit ¢pyukmun. Gopmasnbro, ecan ty,ts, ..., 1, -
TPUTPAMMBI COODINEHUST new MsSg B MOPAJIKE UX BXOXKICHUSA, TO PE3yJbTaTOM
Oyer

argimax scorej,
l

rJie BEKTOD Score JuimHbI |L| onmpepessiercs Kax:

n N—-1

score; = Z get _v(t;, 1) + Z get _e(t;, tii1,1)

1=1 1=1

Vent of eV v, =tr
get_v(tT, l) - ZwEV Went 7 Vlang = [
0, otherwise
( if u,v) €& uy =1tn
(4, V) ent _
) Uy = 179

get _e(try,tra,l) = < Z(w,q)eg(waél)cnt (U, V) jang =1

0, otherwise

10



Taxast MOsIeJIb TO3BOJISIET 3a(PUKCUPOBATH OJHOBPEMEHHO YaCTOTHOCTD TPU-
rPaMM ¥ UX TOJIOYKEHHE, TIPU 3TOM BCE TPUIPAMMBI U3 JOKYMEHTOB YIaCTBYIOT B
kiaaccudukann. Hanpumep, HempaBuabHOe HAIIUCAHIE KAKOMO-TO CJIOBaA, KOTO-
poe MOXKET OBITh He YUTEHO N-TPAMMHBIM MOIXOIOM (TIOCKOJBKY OH YUUTHIBACT
JIMITE HarboJiee 4acTo BCTPETAIONUecs: CoOUeTanus ), OOaBUT ONpeIeT6HHOCTH
Ipu ompesenennn sa3bika MerogoMm LIGA.

[Titockt 1 MuHYCHI:

+ Broicokast cKOpoCTh 00yUeHHST U KJIaCCU(PUKAIIT

+ MakcumasibHO ucnoab3yeT nH(OPMAIMo 13 00yJaioiieil BHIOOPKH

+ Bo3MOKHOCTD T000YUEHUsT «HA JIETY»

+ B03MOXKHOCTL BU3yaIU3AIMU MOJIEJIN

— Boabioit 06bEM MoesIn 1, KaK CIeJCTBAE, OTHOCUTEILHO BBHICOKHE TPE-
OOBaHUs K IAMSATH

11



3 HMccaegoBaHue u IIOCTpOeHNE pellleHnsd 331249

3.1 CpaBHuUBaeMble CUCTEMBbI

3.1.1 TextCat

TextCat® — peammzanus nonxona Kasnapa n Tpenkisa [1], ocHosannoro na
n-rpammax. I1oCKOJIBLKY 3TOT MeToJ| ObLT OJHAM U3 IIEePBLIX, NPAKTUYECKU BCE
TOSABJIAIOIINCCA CUCTEMBI CPABHUBAIOTCA MMEHHO ¢ HUM. OpUTHHAJIBHBIC MOJICIIH
SI3BIKOB JIOCTATOYHO YCTAPEJIU, HO, K CYACTLIO, Y IPOrPAMMBI €CTh BO3MOKHOCTD
o0y UeHus.

3.1.2 Google CLD

Google compact language detector® — mporpaMMHBIil IPOLYKT, BCTPOCHHDII
B Opaysep Chromium, mpeHasHaueHHBII JIJIs ONpeIeJIeHNs SI3bIKa TPOCMATPH-
BaeMoit crpannibl. Mcrnoms3yer 4-rpaMMbl 1 yMeeT CIUThIBATHL MeTanH(OopMa-
U0 0 BeO-cTpanniiax. BrpoueM, JIjisi KOPOTKHUX TEKCTOB OH TOXKE UCIIOJIb3YeTCs],
ranpumMep, B ceppuce Google Translate. Cucrema mocrapisiercst 00ydeHHO# Ha
OTPOMHOM KOpITyce TeKCToB Ha bojiee deM 100 s3bIKax.

3.1.3 Langid.py

ITporpamma langid.py” sa asropcrsom Jlyn n Bomaywnna [7], suimymennas
B 2011 rojy, MO3UIIMOHUPYETCS KaK OBICTPOE W TOUHOE PelleHHe 3a1aTK Olpe-
JleJiennst si3bika Tekcra. [IponykT mojyiepkuBaer 97 S3bIKOB.

3.1.4 LIGA

Peanuzanus meroga LIGA, Boimonnennass B paMKax KypcoBOil pabOTBI B
coorBercTBUE O cTaThéil |2]. [Togxom moapobHO omucan B ceknun 3.4.

http://odur.let.rug.nl/vannoord/ Text Cat /
Shttps://code.google.com/p/cld2/
Thttps://github.com /saffsd /langid.py

12



3.1.5 IIpennaraemoe yayunieane LIGA

A npennaraio yayuamniernyio Bepcuio agroputma LIGA — LIGAv2. OcroBroe
OTJINYME 3aKJIIOUAeTCs B U3MEHEHUN (DYHKIMH get v u get  e:

L
(log |{TELEUEVZ’L[tTLtT,’Ulang:T}| + 1) X Uent Zf JveV:uv, =tr
get_v_v2(tr,l) = > ey, gyt Went ’ Viang = |
0, otherwise
L of u,v) € E:uy = tr
(log HEL 1) x (u,0)y 4 FWV) o = tr1

Vtr — t?“g

get_e_v2(tri, tra,1) = § D o(wg)ce, (wighang—t (Ws Dent (0, o) = |
) ang —

L0, otherwise

edges = [{r € L | 3(u,v) € & : uy = tr1, vy = tra, (U, V)iang = 7}

MoruBalmst K TaKOMY W3MEHEHWIO CJIEJIyIOINasi — ropas/Io MmoJje3Hee 3HaTh, Ha-
CKOJIbKO crerududHa JaHHas TPUTPaAMMa JAaHHOMY sI3bIKY, Ue€M TO, CKOJIBLKO
pa3 oHa BCcTpedasach B 00ydaroleil BbIoopKe Boobie. s sToro B 3HaMeHare-
Jie obIIast cyMMa OYKOB Beex Bepiinh rpada (aHaaorudHo Jijisi pébp) 3aMeHeHa,
Ha CyMMY OYKOB Beex Bepinun nojrpada (V;, Fp). Takxke BBoguTcst orapudmu-
YecKuil KOAPUIMEHT, KOTOPbIN XapaKTepu3yeT «YHUKAJbHOCThY JaHHON TPU-
rpaMMbl B obyuaroreil Beibopke. Jlorapudm Oepércs oT obINero KoJudecTBa
SI3BIKOB |L|, TeJEHHOrO Ha KOJMIECTBO sI3BIKOB, B KOTOPBIX JIAHHAS TPUTPAMMA,
BCTpeTmiach. Takum oOpa3oM MoIydaeTcs, 9TO COUCTAHMS, BCTPETUBIINECS, Ha-
IIpUMep, JIUIIb B OJTHOM SI3BbIKE, JTAI0T HECKOJBKO OOJIBIIUI BKJIAL STOMY SI3BIKY,
geM coveTaHus, TTPUCYTCTBOBABIIE BO BCEX SI3bIKAX 00yUaroIeil BhIOOPKH.

[Toce Takux m3MeHeHU MOsBIAETCA maHc, uro dpasa "lpusim, epywa’
Oy/ieT KOPPEKTHO PACo3HaHa KakK yKPaWHCKasi, MOCKOJBKY TPUTPAMMBI 61 1
u61 OYJIyT UMeTh OOJIBITHI Bec, YeM OCTAJbHBIE.

/

3.1.6 LogR

Peasinzanust merosia LogR, BhinosHeHHast B paMKax KypcoBoii pabOThI B CO-
OTBETCTBUU cO cTarTbéil [3]. Obmwmit mogxox onucan B cexiuu 3.3. anuast Bep-
CUs1 UCIOJIb3YET JIOPMCTUUECKYIO perpeccuio u3 nakera LibLinear [6], a rakxe
CJeyIoIIe MPU3HAKMA:

e Jlorapudm KosmaecTBa BXOXKICHUN KarK10il yHI-, OU-, TPU- 1 KBAAIPAMMBI.

e IIms1 ocraBuBIiero TBUT moOJb30BaTesi Twitter, ero mMecrornosioxkenue u
oToOpazkaeMoe NMsl, a TaKxKe UX MpepUKCh
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® I/IHILI/IKaTOpZ HaIllMCaHO JIU UM ITOJb30BaTeJId HaTHHHHeﬁ

(] BCTpe‘{eHHble B TBUTE XIJIITETr'" 8

e BcrpedeHHbIe B TBUTE YIOMUHAHUS

e JlomenHnoe mMms 1 1 2 ypoBHEii, a TaK»Ke ITPOTOKOJI JJIsT BCEX CCBLIOK, BCTPE-
YEHHBIX B COOOIIEHUH (IIPU ITOM, €CJIH CCBhLIKA ObLIa COKPAIEHHON, Ha-
npumep bit.ly/something, To npoucxogur http-zanpoc s onpejesnennst
KOHETHO# T1eJTH )

3.2 OOoyuarommii Kopmyc
TBuUTHI 1151 00y IAOIIET0 KOPITyca COOMPAJINCH U3 CJIEIYIOIMIUX MECT:

1. I3 crareii o TeMe paclo3HaBaHUdA ga3bIKa B Twitter. B pabote
[2] TekcThl coobrennii okazagMCh B OTKPHITOM JIOCTYIIE, OKOJIO 9 ThICsAY Ha
3a1aTHOEBPOIEHCKIX s3bIKaxX. Takke aBTOpbI craThl |3| mpemocraBusm co-
OpaHHBII KOPITYC, B KOTOPOM OKOJIO 6 THICSY TBUTOB, COJAEPIKAIINX TOMUMO
TEKCTa elé 1 MeTanH(OPMAIIIo O TOoJb30BaTesIX. OTPOMHBIIH HAOOP TeK-
CTOB Ha PYCCKOM si3bIKE IpUjiaraercsi K crarbe [5| - 6osiee JByXCOT ThiCsid
TBUTOB.

2. I3Bneuyénnbie ¢ momoIibio Twitter API o nagenrudunkammoHHoMy
HoMmepy. Cornacno nonutuke Twitter, B OTKPBITOM JOCTYIIE MOTYT HaXO-
JINTHCSL HE TEKCThI COODIEHWI, a UL UX UJIeHTH(UKAIMOHHBIE HOMEPA.
Bumecre ¢ paboroii [4] pactipocrpansiercs apxuB, cojepKaiiii HoMepa TBH-
TOB, UCIIOJIL3YEMbIX B Heil IpU TeCTUPOBAHN.

3. C caiita Indigenous Tweets.!? JTannas BeG-cTpannia COAEPKUT CITH-
COK MaJIONpeJICTaBIeHHBIX B Twitter S3bIKOB, a TakxKe TepedncyieHne BeexX
M3BECTHBIX TOJIL30BaTE/IEeH ¢ yKa3aHUeM KOJMYEeCTBa COODIIEHUI, KOTOpoe
OHU OCTAaBUJIM Ha KOHKPETHOM $I3bIKE. BBIIN BBIJIEICHBI MOJIH30BATEIHN, TTH-
MTyIIHMe B OCHOBHOM Ha TATapPCKOM W UyBAIICKOM sI3bIKAX, & WX COODIIEHWS
ObLTH BhIKadaHbl ¢ ToMotbio TwitterAPIL. Takum obpazoM OBLIO MOTYyYIeHO
6 THICAY TBUTOB.

8Xsmrer - 3TO MHOCIEIOBATEIBHOCTH CHMBOJOB 6€3 IPOOETOB, HAYMHAIONIAACA € '#-’, HAIPUMED:
#HarryPotter, #russia2014

9VmommHanme - 3TO oToGpazKaeMoe HMs MOML30BATeNd, HpeJBapeéHHOe CHMBOIOM ‘@', HampmMmep:
@KremlinRussia

Ohttp://indigenoustweets.com/
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4. C moMoIIbI0 COOCTBEHHOr0 aKKayHTa. IMes akkayur B Twitter, Mox-
HO TIOJIITMCATHCS Ha, HOBOCTHBIE PACCHIJIKMA W CKAYMBaTh UX. TakKuM 0Opaszom
obL10 M3BIedeHo 800 TBUTOB Ha TYpEIKOM. Takoe MaJoe KOJUIeCTBO 00y-
ciosyieno orpannuenusmu Twitter API.

torosoe pacupejesneHue 1Mo s3bIKaM MoKa3aHo B Tabjuie 1 B npuioxkeHun 1.

3.3 Omnwucanme cueHapueB HOPMAaJN3aINuN

Coo011ieHnsT B CONMAIBHBIX CETSIX YacTO COAEPXKAT OMIMOKHU, BbIPAXKEHUSI
SMOIUii, HelTpaBUJIbHOE YITOTPeOJIeHNE CJIOB U 3HAKORB MPEUHaHWsT. 1TOObI KJ1ac-
crpUKATOP OBLT YCTOWIMBBIM K TAKOTO POJA SBJICHUEM, HYXKHO HOPMAAU30GbI-
6aMb KaKJi0e COODIIEHNE — TO €CTh MPUBOJIUTH €0 K KAKOMY-TO CTaHJIaPTHOMY
Buty. [t TOro, 9T0OBI TPOCTETUTH 3aBUCHMOCTD KAueCTBa KJIaCCU(DUKAIIUT OT
CTETIeHW HOPMAJIM3AIUN TEKCTOB, OBLTH HMCIOJB30BAHBI CJCAYIONINE CIIeHAPUS
HOpMaJIN3aIINN:

1. VIaIsAr0TCsS OTMETKH O PeTBUTAX !, CCBUIKY, YIIOMHHAHUS, XIITETH, CHMBO-

JIBI TIYHKTYaIlM 3aMeHEeHbI Ha 1TpobeJi, ITU@phl yIaJeHbl, MOCIe0BATEIHHO
UJIYIINEe TPOOETbHBIE CUMBOJIBI 3aMEHEHBI Ha OJTMH TTPOOEJT, TEKCT TTepeBeICH
B HUKHUI PETruCTp

2. Bcé To ke, 9TO M B TMYHKTE OJWH, IJIIOC: BCE TIOCIEOBATEILHOCTH U3 TPEX
n OoJiee TIOJPSIT, WAYIIUX OJWHAKOBBIX CHMBOJIOB 3aMEHEHBI Ha JIBA, CHMBO-
fa (HATIpEMED, CJIOBO 0000000y TPEBPAIAETCS TAKUM 00PA30M B 00Y, UTO
MOMOTAeT CrJIAUTh TOCJIEICTBUST TPOSIBJICHNsT SMOIWIi), BCe cJoBa U3 2 I
MeHee OYKB yJiaJIeHbl

B obownx ciydasx cooOIeHust, B KOTOPHIX TOCJIE HOPMaJU3aluu He OCTAJOCh
HUKAKWX CUMBOJIOB, HE BKJIFOUAJINCh B UTOTOBYIO BBHIOOPKY.

3.4 Bpnibop Mepbl KadecTBa KJacCuPuKaIn

Knaccudukaropbl cpaBHUBAJIUCDH 1O 00MIenpuHITHIM (cM. [8]) MepaM kaue-
CTBa MYJIbTHKJIACCOBOI KiaccupUKaIMn: TOYHOCTH, TOJIHOTE, F1-Mepe, accuracy.

3.5 Pe3yabTaThl TECTUPOBAHUMA

TecTupoBanne MPOBOAUIOCH MPK TOMOIINA OJHOW M3 PA3HOBUIHOCTEH Me-
Toa kpocc-sasudayuu. OOydarorias BLIOOPKA KarkKJIOTO s3bIKa JeInjach Ha

UPerpur — TBHT, OTIPABUTETL KOTOPOTO HE SBIAETCS aBTOPOM, IPH 3TOM OOLITHO B TEKCTe HAET MM

apropa nocie 6yks RT, wanpumep, RT @KremlinRussia

15



Tpu dacTu: 1o M caydailiHbIX COOOIEHU B TECTOBOM 1 TPEHUPOBOUHON YACTH,
BCE OCTaBINeCss — B TpeTheil. Te KiaccnuKaTopbl, y KOTOPbIX €CTh BO3MOXK-
HOCTH OOYUHUTLCS HA UMEIOIINXCS JAHHBIX, 00yUaJuch Ha TPEHUPOBOUHON dYa-
cTh. 3aTeM COOMPAJIMCh Pe3yJbTaThl IPeJCKa3aHuil sI3bIKa Ha TECTOBOM YaCTH
BBIOOPKM, BBIYUCISIINCH TOYHOCTH, NOJIHOTa, F'1-Mepa u accuracy. [Tokazaresu
BBIYUCIISLINCH B COOTBETCTBUE ¢ paboToii [8]. Takoe pasbuenue mpoucxonnsio 10
pa3 JJIsi KaykJIoro KJaccuuKaTopa, a MojydeHHbIe PE3yIbTaThl YCPEJIHAJINCH.

3.5.1 3aBmcuMOCTb KadecTBa KJacCU(PUKAIMM OT KOJUMIECTBA 00Y-

YaoINX COOOIIeHUt

U3 tabaun 2, 3 u 4 npusioxkenust 2 BujiHO, 9To Fl-Mepa Bcex Kiaccuduka-
TOPOB M3Mensiercs ne bosee vem na 1%.

3.5.2 3aBmcuMOCTh KadecTBa KJjacCupUKaAmUm OT CTEIeHu HOpMa-

Jan3aInn

3 cpaBuennst rabsmi 4 v 5 TPUIOKEHNsT 2 BAJIHO, YTO U3MEHEHNE KaTeCTBa,
pabOTHI JINIIL JIBYX KaaccupuxkaTopo — langid nu TextCat — cocTapuio bosee
OJIHOTO TIPOIEHTa B XYyAINTyio cTopory. OTciojia ciieyer, 9To BTOPOil crieHapuit
HOPMAJIM3aIMi He MMEeT MPENMYINEeCTB HaJl TePBLIM

3.5.3 IIpumepsl omubok

BrIsiBJICHBI CJIe Ty IOTIIE TPUIUHBI BOSHUKHOBEHNUST OIMMHOOK (B CKOOKAX TTOCTE
COODIIEHNIT YKa3aH CHavaJia, MPeJInoJaraeMblil si3bIK, a 3aTeM Hpe;LCKa3aHHbH>‘1):

1. TToxoxkecrsb si3b1KOB: lang leve ikea (nl — en), state department condemns
concerted campaign intimidate international journalists cairo (en — fr).
HekoTopble sI3bIKK ¢ poOICTBEHHBIM ajihaBUTOM IoxoxKu. He numerormuii 3ua-
HIit 00 apabCKNX SI3BIKAX YEJIOBEKY CJI0XKHO OTJINIUTEL OJMH apaOCKMil sI3bIK
oT Apyroro. XoTh IpUMEHEHNE MAIIAHHOTO O0YUEHUsT U IMOMOTAeT B 3TOM,
HO HEKOTOPhIE KOHCTPYKIINN BCE YKe He MOJJIAI0TC Pa3InIuIo.

2. Hanuaume nMéH coOCTBEHHBIX Ha IPYTOM sA3bIKe: moyes ponders toffees selection
everton boss david moyes will have decisions make both ends the pitch (en
— fr). HasBanus rpyrm, dbupm, MecT — BCé 9TO HAKJIaJIBIBAET CBOI OTIIEYa-
TOK Ha, COODINEHWE, U B 9TOM CJIyvae KaaccuduKaTopaMm JIErKO ONMTHONTHCS
JaXke Ha, JOCTATOYHO JITMHHBIX COODITIEHUSX.

3. ®paswl Ha JIPYTOM sI3bIKe: xapecar sudeokaun watch mario balotelly failed
backheel (bg — en). B Takux TBUTaX CI0KHO OTNPEIETNTH, KAKOH SI3bIK
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SIBJISIeTCs TepBUIHbIM. HampuMmep, HEKOTOPBIE TBUTHI Ha 3BIKE YPIY TPE/I-
CTABJIAIOT U3 ce0st 3alMCU BUJIA IPUMEPHO «TEKCT Ha aHTJIMHCKOM: ITepPeBO
9TOTO Ke TeKcTa Ha ypjay». OJMHO3HAUHDBIA BBIBOJ, CEIATH aBTOMATHICCKH
OUeHb CJIOXKHO. BO3MOXKHO, B 5TOM IOMOr OBl aHAJN3 METanHMOPMAIIH
TBUTA.

4. Hereprasi pasmerka: cmuz nidcmpuzmuca yotce Hacmynuud pa3 3anu-
casca (ru — uk). Hekoropbie TeKcThI, 0COBEHHO CPEJIH JIBYXCOTTHICSTHOTO
HabOpa PYCCKUX TBUTOB, Ha CAMOM JieJIe He HAIUCAHDLI Ha MPEeIIoIaraeMOM
si3bike. K cuacThio, UX He OYeHh MHOIO W OHU MAJO BJIWSIOT Ha OIEHKY
KauecTBa, TeM DoJiee UTO BCe KIACCU(DUKATOPHI Ha HUX «OIIHOAIOTCS»

5. Majtast jummna: xuc, npexpamume, lesles, haa dus, lool grave. Texcrbl sToi
KATETOPUU CJIOYKHO OTHECTH K KOHKETHOMY SI3BIKY JaxKe YKHBOMY UeJIOBe-
Ky. [Ipu y>kecrouennn HOpMAIU3aINA TAKIX KOPOTKUX TBUTOB CTAHOBUTCSI
bosIbIIIe

3.5.4 BriBoabl

Bce knaccudukaropsbl, kpome LogR, nmokazaJin KOHKYypeHTOCIIOCOOHbIE pe-
3yabTarhl. [Ipnunnoit Takoro neycrnexa LogR mormo crath oTcyTeTBHEe HACTPOU-
KW TTapaMeTpoB OCHOBHOT'O TITara, MeTo/1a — JIOTUCTHIECKON Perpeccuu, OHa 3a-
MyCKaJIach CO CTAHAAPTHBIMI MTapaMeTPaM.

KauecTBo KytaccuuKaIlum HECYIEeCTBEHHO M3MEHSIETCS ¢ YBeJIHMIeHUEM B
JIBa, ¥ TPW pa3a TPEHUPOBOUHOW BHIOOPKH.

[lepBolit clieHapWit HOPMAJTU3AINN SABJISETCS OOJIee ONMTUMAJJIBHBIM JIJIsT pa-
60ThI K1accnpUKaTOPOB, YeM BTOPOH. DTO 3HAUWUT, UTO yAaJsieMble BTOPBHIM
BApPUAHTOM YaCTH COOOICHWS HE MENIAI0T ONpeJeeHUI0 s3bIKa, a, Hao0OopoT,
TTOMOTAIOT.

[Ipeoxennniii noaxon LIGAv2 B cpegnem na 19.5% obronser no Fl-mepe
apyrue cucreMbl. [1o 3Toit e xapakrepuctuke oH Ha 4% Brnepeay OpUrnHab-

noro LIGA.
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4 Omnucanume NpakKTUIECKON YacCTU

4.1 3bIK IporpaMMBIpOBaHUS

Bce mporpaMMbl BBITIOJIHEHBI Ha s3bIKe Python 2. 9To WHTepIpeTHpyeMblit
SI3BIK, TO €CTh OH MOYKET OBIThH 3aIyIIEeH Ha JIIOOOM KOMITHIOTEPE, T/I€ YCTAHOBJIEH
nareprnperarop Python. Takske st Hero ecth MHOXKecTBO Oubamorek. Tax,
HAIIPUMEP, JBE U3 TPEX CYIIECTBYIOMNX cpaBHUBaeMbIX cucteM — Google CLD2
n TextCat — pacnpocrpanstorcs mist Python B kagecTBe Taknx 6ubanorex, a
TpeThs cucTeMa — langid — cama nammcana na 3ToM s3bike. Takxke Twitter API
JIOCTYTIEH B KadecTre Oubsmoreku jijist Python.

4.2 ApxurekTtypa perneHnd

4.2.1 /scripts

3/1eCh HaXOSITCSI TPOrPAMMBI, 00PAbATHLIBAIOIINE TBATHI W MTPOBOJISAIINE Te-
ctupoBaHue. VI3 HUX CTOUT yHOMSHYTDH CJIEAYIOIINE:

e gen all texts.sh — nporenypa n3Biedennst 3 TBUTOB TEKCTA. 3AMNCHIBACT
B manky /parsed _text cHauasa (ailibl, MoydeHHbIe TPYU U3BJIEUCHUN TEK-
CTa W3 PA3JINIHBIX HCTOYHUKOB, a 3aTeM 00beanusieT (haiiibl, COOTBETCTBY-
IOIIE OTHOMY SI3LIKY, B OJIMH, I'/Ie KayK/IbIil TBUT 3alUCAH POBHO HAa OJHOM
CTPOKE. 3JIeCh YKe MPOUCXOJUT HOPMAJIM3allisi COOOIIEHNIA, a Tak»XKe cOOp
CTATHCTUKY KOJUYIECTBA TBUTOB Ha KaxkJaoM s3bike — daita STATISTICS
B MOJIYIEHHON JIUPEKTOPUN.

e gen all texts features.sh — amanoruven mpeapirymieMy, HO TBUTHI CKJIa-
npiBatores B nanky /parsed text features, u B Hux npucyrcrsyer undop-
Mallns, pa3JieeHHas Ha, KOJOHKHA CUMBOJIOM TaOYJ/ISIUN B CJIeIyIONEeM (hop-
Mare (1o MOPSIIKY CJIeBa HAIPABO):

Hopmasm3oBaHHBII TEKCT

Nwmst nosw3oBaTeisi

OrobpazkaemMoe UM MOJIbL30BATEIsT

MecTonosoxkenne

Crmcok X31mTeros (4Uepes 3amsiTyio), MPUCYTCTBOBABIINX B COODITICHUH

SN AN e

Crincok ynoMuHauuii (4epes 3alsiTyio), MPUCyTCTBOBABIIMX B COODIIe-
HIU

7. Cimcok cChIIOK (9Yepes 3alsiTyo), MPUCYTCTBOBABIINX B COODIEHWUH
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[Ipu orcyTerBun nndopMmanuy u3 IyHKTOB 2-4 B (baiir numrercsa not-given’,
[IPU OTCYTCTBUU CIUCOK H-T7 — IMyCTasi CTPOKA.

e string processing.py — B 3ToM daiie HaXoaATcsa Bee (DYHKIMH, OTBeYai0-
11e 3a HopMaJu3alnio Tekera. Vzmensist ero u nepesanyckas gen  all  texts,
MOXKHO 3KCIIEPUMEHTHPOBATEL CO CTEMEeHbI0 00pabOTKI COODITIEHMIA.

e twitter processing.py — QpyHKIMHU, C TTOMOIIHIO KOTOPHIX TPOBOJIMJIOCH W3-
BJeUeHNe JaHHBIX n3 Twitter.

® Scripts.py — pasjmuHble BCIOMOTATEIbHBIE MOAIPOrPAMMBI JIJIS TECTHPO-
BaHUA

® Mmain.py — nporpaMma, UCIoJIb30BABIIASCS JIJIsI TECTUPOBAHUS UMEIOIUXCS
pertenuii. I[penmnonaraer HaJauams HECKOJIBKAX YCTaAHOBIEHHBIX ONOIHOTEK.
st Kayk 1010 KJjlaccuguKaTopa Mpou3BOUT KPOCC-BAJUIAINIO, 3AITUCHIBA~
eT B ojuH (pailyl pe3yabTaThl, B JIPYroil — BCe HENPABUILHO KJIACCUDUIU-
pOBaHHBIE COODIIEHMSI.

4.2.2 /programs

3/1ech HAXO/ISATC peaju30BaHHBIE B PaMKax KypPCOBOI pabOThI METOJNIbI pe-
MeHsT 3a/1a41 ope iesiernst s3bika B Twitter B Bujie knaccoB — LIGAv2 (kiacc
LIGA B daiize liga/liga.py), LIGA (knacc LIGA B daiise liga/liga original.py),
LogR (xmacce LogR B daitse logr/logr.py). Bee Tpu moxosia mpejinonaraior mpu
WHUIMAJIN3AINN TTepelady B KadecTBe mapaMerpa, Marnku, B KOTOPOH HAXOIsIT-
cs QailJibl ¢ TPeHUPOBOUHON BLIOOpPKO#. MeTKn si3bika OepyTcs M3 HA3BAHMIA
daitios.

Takke BO Bcex TPExX MpHUCYTCTBYeT MeTos classify(tweet), KoTopblii BbTa6T
pesynbTar Kiaaccudukaun 1 nepegannoro teuta. s LIGA u LIGAv2 tut
JIOJIPKEH ObITh 3alucaH B BUJE Tekcra, a jiist LogR — B dopmare, omucanHoM
B paznene 4.2.1.

Kpowme toro, y obenx peanusaiuii LIGA ects merop classify file(sep, path),
KOTOPBIl BBIIAET CIIMCOK MPEICKA3aHU JIJIsT TBUTOB, 3allMCAHHBIX B (aiije 1o
myTu path to file m pazmenénmnnix Mex Iy coboit ¢cTpokoit separator.
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5 3aKJ/JIIYeHHue

B pamkax jmaHHO# pabOThI MIpenoJarajoch U3yUNTh aKTyaJbHbIe METOIbI
perenns 3a/Ja49u aBTOMATUIECKOTO OIPEIeIeHNs sI3bIKa COODIIEHN COIMaJIh-
Hoit ceTn Twitter, mpoBecTu cpaBHUTE/ILHOE TECTUPOBAHUE HEKOTOPLIX, UCCJIe-
JIOBATh BOBMOYKHOCTH YJIVUIIEHUsT KaUeCTBa, KIACCU(PUKAIIIN.

[TocTapenuble €1 OBLIM TOCTUTHYTHI ¥ OBLIN MOJIYUEeHBI CJIEIYIONINE pe-
3yJAbTATH:

1. PeanmszoBano 2 1ojixo/ia K perennio 9Toii 3aa49n Ha si3bIKe TPOrPaMMUPO-
Banust Python, a Takxke MogudUIMpPOBaHHAS BEPCUs OJIHOIO U3 HUX

2. Cobpan KOpITyC TBUTOB 13 DOJIee YeM JBYXCOT THICAT COOOIIEHMI

3. Hammcan KOMILIEKC CKPHUIITOB JIJIsT TIPOBEJECHUST COBMECTHOI'O TECTUPOBAHMST
MOJIYIEHHBIX PEIIeHNH ¢ TPOrPAMMHBIMHI ITPOJLYKTAME, YCIIEIITHO HCITOJIb3Y-
eMbIMI B 00JIacT 00pabOTKM €CTECTBEHBIX SI3BIKOB

4. TIpoBejieHO TecTUpOBaHUE, CJIeJIaHbI BHIBOJIbI Ha, OCHOBE PE3YJIbTATOB:

e Hopmaimzanus B BUJe ynajeHusl YIIOMUHAHUN, XAIITETOB, CCHLIOK H
3HAKOB MTPENMHAHNS TOKA3bIBAET JIYUIINAA PE3YILTAT, UeM JIPYTHE OMPO-
OOBaHHbIC METOJIBI

e KauecTBo KjaccupuKalmy HECYIIECTBEHHO M3MEHSIeTCs 1TPU yBeJrnde-
HUU TPEHUPOBOUYHOHI BLIOOPKU B TPHU Pa3a,

e PacriosnoBanme s13bIKa, TBUTOB CymeCTBEHHO CJIO2KHEE DPaCIIOSHaBaHUA
A3bIKa JJINHHBIX (bOpMaIIbeIX TEKCTOB

Bhuia ucciejioBana 3aBUCHMOCTh KauecTBa KjaacCu(UKalUu OT CTEIIeHN HOpMar-
JIU3AIUU COODIIEHNI, PACCMOTPEHBI MPUMEPHI OIMTUOOYHO ONPEIeIEHHBIX TBU-
TOB, CJEJAHbBI MPE/ITOI0XKEHHUSI TI0 TOBOJLY MPUUNH YXY/IIIIEHNsT KAUeCTBa PAOOTHI
KJ1acCU(PUKATOPOB.

TecTupoBamnue mokasaJjo, 9To yaydumrennas sepcust merona LIGA mpeBocxo-
JINT TI0 KAQYECTBY KJIACCUPUKAIMU BCE OCTAJIbHBIE METO/IbI.
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Ilpunnoxenne 1 Pacnpeaeaenne TBUTOB IO SI3bI-

KaM
A3pIK KonndecTBo TBUTOB
Apabckmuit 1171
Anrauiicknit 2234
Bousrapcknii 1880
Ucnanckuit 2350
Uranbsinckuit 1538
Maparxu 1154
Hewmernknit 2208
Henanbckmii 1678
Hunepnangckmit 2032
[Tepcuackuii (dbapen) 2361
Pyccknii 196836
Tarapckuit 3248
Typerkuit 781
YKpauHCKMii 627
Ypay 1073
Opaniy3ckuii 2239
Xunian 1209
Yypamckuit 2584
Bcero 227203

Tabauna 1: Pacnpenenenne 1o si36IKaM TBUTOB 00yYaloleil BLIOOPKH.
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Ilpunnoxxenne 2 Pe3yabraThbl 3KCIIEepUMEHTOB

Mepa. Google CLD2 | langid.py | LIGAv2 | LIGA | TextCat | LogR
TourocTh 85.2% 78.5% 93.5% 190.3% | 93.4% |29.4%
[TonmoTa 79.3% 78.8% 93.2% |89.0% | 90.0% |31.3%
F1-mepa 82.2% 78.7% 93.3% |89.7% | 91.7% | 30.3%
Accuracy 79.4% 78.7% 93.4% |89.2% | 90.0% |29.5%

Tabnuna 2: ITokazarenan kadectsa Kiaaccudukanun npu M = 250.

Mepa Google CLD2 | langid.py | LIGAv2 | LIGA | TextCat | LogR
TourocTh 85.2% 78.4% 94.1% | 91.2% | 93.6% | 27.2%
[TonnoTa, 79.5% 78.7% 93.9% 190.2% | 90.3% |29.1%
F1l-mepa 82.3% 78.6% 94.0% |90.7% | 91.9% |28.1%
Accuracy 79.3% 78.8% 93.6% |89.9% | 90.3% |28.9%

Tabauna 3: Ilokazarenu kadyecrsa Kiaaccudpukanuu npu M — 500.

Mepa Google CLD2 | langid.py | LIGAv2 | LIGA | TextCat | LogR
TourocTh 85.2% 78.4% 94.3% |90.8% | 93.8% |29.5%
[TonrOTA, 79.4% 78.7% 94.0% | 89.3% | 90.5% | 29.9%
F1-mepa 82.2% 78.6% 94.2% 190.1% | 92.1% |29.7%
Accuracy 79.5% 78.5% 94.1% |89.6% | 90.5% |29.4%

Tabusina 4: ITokazarenn kauecrna Kiaaccudukannu npu M = 700.
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Mepa. Google CLD2 | langid.py | LIGAv2 | LIGA | TextCat | LogR
TourocTh 85.2% 76.7% 93.6% |90.2% | 92.2% | 28.0%
[TonnoTa, 78.3% 76.3% 93.4% | 88.7% | 87.6% |30.0%
F1l-mepa 81.6% 76.5% 93.5% |89.5% | 89.8% |28.9%
Accuracy 78.5% 76.3% 93.4% | 88.8% | 87.4% |30.6%

Tabnuna 5: Ilokazarenmn kadectBa Kiaaccuukamuu npu M = 700 u BTOpoMm

CleHapnun HOPpMaJIu3allun.
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