Ipoepammmvie npodykmul u cucmemut / Software & Systems 36¢4), 2023

YK 81-139+81-112 doi: 10.15827/0236-235X.142.654-660 2023.T. 36. Ne 4. C. 654-660

[ouck onTUMAJBLHOrO HA0OPA OYKB AJIsl CTUJIEBOI KJIacCH(PHUKALIUT
XYA0XKeCTBEHHBIX TEKCTOB METOA0M CTATHCTHYECKHX HHICKCOB

JLT. I'opOuu
Ccbuika 115l TUTHPOBAHUS
TopGua JLT'. [Touck onrrumansHOoTO HabGopa GYKB TSI CTHIIEBOM KITacCH(DUKAITUN XY I0KECTBEHHBIX TEKCTOB METOIOM CTa-
TUCTHUECKUX UHjeKcoB // [Iporpammmsie TipoaykTel u cucTeMbl. 2023. T. 36. Ne 4. C. 654-660. doi: 10.15827/0236-
235X.142.654-660
Hudopmaims o crarbe
TToctyrmna B pegaximro: 30.06.2023

ITocne nopaGorku: 12.07.2023 IIpunsra x yOnukarmu: 14.07.2023

AnHoTanus. B ctathe paccMaTpuBaeTcs podiiemMa yIyuleHHs: MeTOI0B CTIIEBO KiIacCUUKaIMU Py CCKOSI3BIMHBIX TEK-
cTOB. B KauecTBe BO3MOKHOTO HaIIPaBIIEHUS UCCIIEIOBAHUN IIPeIOKEH METO /T OIITHMHU3AIMK Habopa (MHOecTBa) OYKB,
IIPUMEHSIEMOTO JUISl BEIUUCIEHUS CTATUCTUYECKUX MHJEKCOB TEKCTOB. IS OITUMHU3AIMU U KOHTPOJIS pe3yIbTaToB Hc-
T10JIb30BaHBI ITOSTHYECKUE U IIPO3ANUECKHE XY T0KECTBEHHBIE TEKCThI Ha PYCCKOM sI3bIke. OOBEM TEKCTOB COCTABILLT I10-
psaxa 300 ThICSY 3HAKOB IIPU ONITUMU3AIMHN U 100 THICSY 3HAKOB IIPU KOHTPOIBHOU OIleHKE. [ITIS1 BRIUMCIICHUS CTaTUCTHU-
YECKHUX MHIEKCOB PACCUUTHIBATINCH YACTOTHOCTH OUIpaMM U Tpurpamm Oyks. I1pu onrmumMusariu onipoGoBaH TakkKe U Ba-
PHAHT COBMECTHOI'O HCIIONB30BAHMS HMHJEKCOB OMIpaMM M TpUIpaMM. B cTaTbe JaHO KpaTKoe OITMCaHHE METo/Ia
CTATUCTHUYECKUX UH/IEKCOB, IIPUBE/ICHBI IIPUMEHSIBIIMECS B HCCIIEI0BAHNH AITOPUTM IIOIIAaroBOI OIITUMHU3AIUH, BUJL BO3-
MOYKHOH OITTUMU3AITHOHHOM QYHKIMHK U hopMyTIa IS HaXO0K/IEHUS T'PaHUITbI Kiaccuukarmy. [lokazaHo, 4To OnTUMI3a-
st HaGopa OYKB yIIydITaeT KacCUPUKAIMIO 110 CPaBHEHUIO ¢ BAPUAHTOM HCIIOIh30BaHUS KaK ITOITHOTO HaGopa OYKB, Tak
1 Habopa U3 TJIaCHBIX OYKB B IIPUMEHEHNUH K 3aj1aue aBTOMATHYECKOTO Pa3IMUYeHHUs IO3THYECKUX U IIPO3aUECKUX XY JI0-
’KECTBEHHBIX TEKCTOB Ha PYCCKOM s3bIKe. 1IpoBejieHo cpaBHEHHE PE3yIIBTAaTOB KIacCU(HUKAIMK 110 TIpeIoKeHHOH dop-
MyJIe TPaHHUIIBI KIIACCU(UKAITY C Pe3yIbTaTaMHi pacyeToB 110 Kiaccuduxarmy MerojoM ROC-KkpuBBIX. B utore mis pas-
HBIX COYETaHUI CTaTUCTHYECKUX HHIEKCOB U CII0CO00B OIpe/IeNeHISI TPaHMITb KilaccH KAy UHTEPBAT BEPHOI Kitac-
cudukarmmy coctaBuin 72-74 % s HaGopa, BKITIOUAIONIEro Bece OYKBEL, 82-86 % i HaGopa, BKIIOUAIONIETO TOIBKO
ritacHble OYKBBL U 80.5-92.5 % Ui pa3HeIX HAOOPOB OYKB, ITOIYUEHHBIX IIPU OIITUMH3AI[UH.

KiroueBblie ciioBa: cTueBast Kiaccudukarmsi, Hadop OyKB, aBToOMaTHUecKas KlaccUpUKaIis TeKCTOB, CTaTHC THUECKH

HHJIEKC, MallIMHHOE 00yUeHUE, MeTo I ontuMuzarmu, ROC-kpuBast

Beenenue. Metoapl HCCICIOBAHUA TCKCTOB
Ha OCHOBE pacyeTa YaCTOTHOCTCH OVKB M HX CO-
YeTaHWK OBUTH IPCUTOKCHBI OYCHb AaBHO [1] u
MICPESIKIIH BCIUICCK MHTEPECa K HUM B CBA3H C
Pa3BUTHECM KOMITBEOTCPHBIX HCCIICAOBAHMH [2, 3].
[Moaxoap1, ocHOBaHHBIC Ha rpaf)eMax, CCTSCTBCH-
HbIM 00Pa30M JOTOIHSIOT JICKCHYCCKHUC, TAKHUC
Kak aHaJIu3 YaCTOTHOCTCH OTACIBHBIX CIIOB U
crnoBocoucTanuil [4], pacueThl BCTPEHACMOCTH
OTIPEICNICHHBIX YacTel peun [5, 6]. B kauectse
3HAYMMBIX TOKA3aTeICH HCCIeA0BATEIAMU pac-
CMATpPUBAIUCh M JPYTHC CBOWCTBA TCKCTOB,
HaMmpuMep, CPSIHAA NTHHA MPESAI0KCHHSA, PUT-
MHYCCKHUC XAPAKTCPUCTHUKHU TEKcTa [7] waum uH-
JCKC CIKATHsI CTAHAAPTHBIMH KOMITBEOTCPHBIMH
arropurMamu [8]. OTH METOABI MPUMCHSIIHCH
IUTS PCIICHUA TAKUX 33434, KaK aBTOPCKas aTpH-
Oy, CTHUIICBas KITaCCU(DUKALIA, OTPEICICHIC
TOHATBHOCTH (IMOLMOHAIBHON OKPAIICHHOCTH)
Pa3TUYHBIX TCKCTOB.

Metoapl, OCHOBAHHBIE HA YAaCTOTHOCTIX
n-rpaMM OYKB, YCIICIITHO MPUMCHSIOTCS U B HACTO-
sImee BpeMs Kak 1A pycckoro ssbika [9, 10], Tak
M U1 IIHUPOKOTO CIICKTPa APYTUX A3bIKOB [11, 12].
OnHako TakMe HUCCIACIOBAHMA HOCAT, CKopee, ¢e-
HOMCHOITOTHUCCKHUM XapakTep, MOCKOIbKY TCope-
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THYCCKH ODOCHOBATh 3HAYUMOCTH KaKOTO-THOO
coveTaHust OVKB CJIOKHEE, YeM OOBACHUTH WC-
MOJIb30BAHUE B TEKCTE CAMOCTOSTCIIBHBIX WU
cmyxebubix uvactedt peun. COOTBETCTBCHHO, U
VAYYIICHUEC TAKUX MCTOA0B BUAUTCA KAK OKCTICPU-
MCHTAITBHO-OMITMPHYCCKaA 3azaua. Ha Tol ke
c1ab0CTH TEOPETHIECKOTO O0OOCHOBAHMS, IMO-BU-
JUMOMY, OCHOBAHA U TCHICHLMS PACCMOTPCHUS B
WCCIICIOBAHMAX TTOJTHOTO Habopa GYKB 1 OyKBOCO-
YCTAHUM, TIOCKOIIBKY OOBSICHUTD BBHIOOP KAKUX-TO
KOHKPETHBIX OYKB TPYIHO M, KaK CICACTBUC, TS
CTAaTUCTHYECKOTO AHATN3Aa BCE OHU BUIATCS PaB-
HO3HAYVMBIMU.

B pa6orax [13, 14] a7 BBIMHCIICHAS CTATHCTH-
YECKMX MHICKCOB HCIIONB30BAaH HA0Op TIACHBIX
OYKB BCIICACTBUC M3HAYATBHOTO MPEATIONOKCHU,
YTO 5TH OYKBBI HECYT MEHBIIIC OCO3HABACMOMN HH-
(hOpPMaTHBHOM HATPY3KH IO CPABHECHUEO C COTIIAC-
HBIMH. Y CIICIITHOE TIPUMECHCHHUE TAKOTO TOIX0Ja
(KaK ¥ yIyYIICHUE XapaKTCPUCTHK Pacrio3HaBa-
HUSI TI0 CPABHCHUIO C UCTIONB30BAHUEM TIOTHOTO
Habopa OykB) Mmo3BOJISICT C(POPMYIHUPOBATH TIPO-
OIeMy: MOKHO JTH, OLTUMH3HPYsT Habop OYKB, Hc-
TIOJIB3YCMBIX B BBIMMTHUCJICHUWAX, VIIYUIIIWUTh ITOKasa-
Tenu kiraccupukaipn? OTBETY Ha STOT BOTIPOC H
MOCBSINEHA TaHHasA padoTa.
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Hcnoan3yembie TEKCThI

Jlnst Hax ok IeHMs OTITUMATEHOTO Habopa OVKB
HCTIOIB30BATIUCE PYCCKOA3BIYHBIC TSKCTHI 19 aB-
TOPOB, IMCIOIUX JOCTATOYHBIC 0O BEMBI ITPOU3BE-
JICHUM KaK B MO33UM, Tak U B 1ipose. Jist kaskaoro
aBTOPa MOAOUPATIKCH IO ABA TCKCTA: OJMH IO TH-
YCCKUA M OJMH TIPO3AUMCCKHUM, YTO TO3BOJIHIO
BBIPOBHSTH BHIOOPKY M YMCHBIUUTH BIMSIHUC WH-
JUBHIYATbHBIX JCKCHUECKHUX ocobennocTew. [1o-
CKOJIBKY OTICIIbHBIC MPOM3BCACHUST aBTOPOB MO-
yT GBITB MAaJIbl 1 HCAOCTATOYHBI AJIA CTATUCTHYIC-
ckoro aHanmmza (OCOOCHHO ATO XAPaKTCPHO IS
1'[0331/11/[), B Ka4YCCTBC TCKCTOB IIPHU ONITHUMU3ALIUA
HCTIONTB30BATIUCE KOPIyCa IPOU3BCICHUN aBTO-
poe. O6beM kakaOTO COOpHOTO TekcTa ObLT 300
TBICSIM CHMBOJIOB. VICIOMB30BATTMCh  COUMHCHUS
K. bBamemonra, B.SJ. Bprocosa, WU.A. Bynuna,
J.JI. Beikosa, B.C. Beicorkoro, E.A. Eptyrierxo,
H.M. Kapamzuua, M.A. Kpsimosa, M.IO. Jlepmon-
toBa, C.S. Mapmaka, B.B. Haboxosa, H A. Hekpa-
cora, b.I1I. Oxymxkaesr, b.J1. [Tactepuaka, A.C. [Tym-
kuHa, KM. Cumonosa, @.K. Comory6a, A K. Ton-
croro, JI.H. Xapmca.

[oporn wnaccupuray BHMUCISUINCE 10
(parmenTy u3 nepsex 100 THICST CHMBOIOB TEK-
CTOB, UCTIOJIb3YCMBIX 1A OTITUMH3allhH.

O1eHKa PEICBAHTHOCTH HAWICHHBIX ITApaMeT-
POB KIacCU(UKALINK POBOAMIACE TI0 MACCHBY M3
100 cOOpHBIX TCKCTOB MOITHICCKOTO TIOACTHIIS U
100 TekcTOB MPO3aHICSCKOTO MOACTHIIA PA3HBIX aB-
TopoB. [Ipu 3TOM I KOHTPOJIST UCTIONBE30BATTUCH
TCKCTBI TCX aBTOPOB, KOTOPHIC HC BXOIAT B ITPUBC-
JCHHBIN BBIIIC CIMCOK. Kaskapiit cOOpHBIN TEKCT
TIPWHATEKAI TOITBKO 0aHOMY aBTopy. O0BeM wmc-
[0JIB30BAHHBIX TSI KOHTPOJISI TCKCTOB COCTABIISIT
okouio 100 TeICSY 3HAKOB.

Pacuer craTHCTHUYECKHNX HHAECKCOB

B kauectBe (akropoB winaccudurarpm ObLH
KCTIOIB30BAHBI CTATUCTHMCCKUC MHICKCHI N-TPaMM
OYKB, KOTOPBIC 10 CBOCH CYTH SIBJLIFOTCSI UHTC-
CPATBHBIMH TI0KA3aTC/SIMUA CKOPPSITUPOBAHHOCTH
MOCIICAOBATEIBHO uaymx Oyks. Yem Omoke Be-
POSITHOCTH OOHAPY;KEHMs COYCTaHHWU OYKB B TIO-
CIICIOBATCIBHOCTH K BEPOSITHOCTSIM ISl HC3ABH-
CHMBIX COOBITHI, TEM MCHBILC BEIMMHMHA UHICKCA.
OrveruM, uto uHOexcwvt buepavm (UB) u mpu-
epavm (UT) OykB B MCCIICAOBAHHMK PAacCUUTHIBA-
JIUCH CIICAYIOIMM 00pa3oM: M3 TCKCTa MCKITFOUA-
THUCH BCE OYKBBI, KpOME BXOJAINIMX B HabOp;
OCTaBIIUECS OVKBBI PACCMATPUBATUCH KAK CMHAS
CTPOKA; 3arjIaBHBIC U CTPOYHBIC BAPUAHTHI HAIH-
CaHMsl VYUTHIBAIUCh KAK OJMHAKOBBIC OVKBBI,

OykBa «&» YYHMTHIBATACH KAK «C», PaCCUMTHIBA-
JOCh KOJIMMECTBO IBOCK (MM TPOCK) MOCICAOBA-
TCJIIBHO HMIOYIIUX 6yKB A1 KaXXKA0T0 BO3MOKHOTIO
COYETAHUS, PACCUUTHIBANICS MHACKC M0 (hopmye
kputepwus cornacus [Tupcona x>

theor 2

i

k theor emp \2
2 _ (pi — P )
=3 AR
i=1
rie pithear
TPUTPaMM, BEIMHUCIIACMas KaK IPOU3BEICHUE BEPO-
ATHOCTCH OOHAPYKCHUS OTACIbHBIX OyKB; p;"™ —

— BEPOSITHOCTB OOHAPYKCHIUS OHUrpaMM U

BEPOSITHOCTD, TOTyYCHHAA W3 00pabOoTKU peaits-
HOTO TCKCTA, k — KOJTMYCCTBO BO3MOKHBIX COUCTA-
HUH.

ANropuT™M MOUCKA

Hcronb3yeMsblii aropurM BEIMHUCICHUS CTATH-
CTHYCCKUX MHICKCOB HC TO3BOJIICT HAWUTU OITTH-
MaJIbHBIA HA00P OYKB IMPOCTBIM PACUCTOM YacTOT-
HOCTCH BCEX MX COUCTAHHUM TS MIOJTHOTO TCKCTA U
MOCICAYIONMM OTOOPOM HaubOoImee 3HAYHUMBIX
komOumarmii. [Ipu takom criocobe pacuera wH-
JCKCOB CTAHOBSTCS 3HAYHUMBIMU U TPa)eMbl, BXO-
IUIIIKE B HAOOP, M TC, KOTOPBIC B HA0OP HE BXOASAT
U TPU PacucTe HHACKCOB IMPOIMYCKAIOTCS, II0-
CKOJIBKY IPOIYCK OYKB MOPOXKIACT HOBBIC COUCTA-
Husl rpadeM, HE TIPUCYTCTBYIOIINES U3HAYATBHO B
AHATM3UPYEMOM TCKCTE. B TO e BpeMs HOTHBIN
riepebop BCEX BO3MMKHBIX HA0OPOB OYKB LIt Ha-
XOXKICHUS ONTUMAIBHOTO MOTPeOOBan OBl OYCHB
00NBIIOT0 pacyeTHOro BpeMeHu. [lostomy mon-
60 B KCCIICIOBAHMH HPOBOJHICS TIOIIATOBBIM MC-
TOXOM IIO CACAYIOLICMY AJITOPUTMY.

1. CnyuatiieiM 00pa3oM TCHEPUPOBAJICS WC-
XOIHBIM HaOop OVKB, M U1 HETO BBIMHCILUIOCH
3HAYCHUC ONTUMU3ALIMOHHON (DYHKLIMH.

2. Ha ocHoBanuu ucxonHoro Habopa ¢opmu-
poBanKCh HAOOPBI-KAHAMOATHL IyTCM YIAICHUS
Wiu n00aBIcHUs 0aHOM OykeeL Jlma kakmaoro Ta-
KOr0 HabOpa PacCUUTHIBAIOCH 3HAYCHUC OTITUMH-
3AIMOHHOM (DYHKIIHH.

3. Ecnu o0HapyXMBaIOCh, YTO CYIICCTBYIOT
HaOOPBI ¢ OONBIIHMM, YEM B HCXOIHOM Habope, 3Ha-
YCHMCM ONTHMHU3ALMOHHONW (DYHKIWMH, TO HAMOO-
JCC yaadHbIA HaOOp MPUHUMAIICS B KAYCCTBE TC-
KYIICTO U aJITOPUTM TIOBTOPSIICA C 1ara 2.

4. Ecnmu texyumii HaOOp OKa3bIBAJICS CaMbBIM
ONITUMATBHBIM M3 CPABHUBACMBIX BAPHUAHTOB, 3HA-
4UT, OBUT JOCTUTHY'T JIOKATBHBIA MAKCHMYM K 3TOT
BaPHUAHT 3aIOMUHAJICSL.

5. TIocKOMBKY JOKAIBHBIX MAaKCHMYMOB B
MPOCTPAHCTBE ONTUMU3ALIMK MOXKET OBITH MHOTO
(4TO MOATBEPIK TATIOCH HA TIPAKTHKE ), BEIMUCIICHIS
MOBTOPSUTKCH ¢ Tuara 1.
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6. Ilocrme HAKOIUICHHSA TOCTATOYHOM CTaTH-
CTHMKM MO JIOK&IbHBIM MAaKCHUMyMaM JIyYIIHi
Habop OYKB MPUHHUMAJICT KaK HTOTOBBIMH.

B kauecTBe ONTUMUBALMOHHOM (DYHKIIM B VC-
CJICIOBAHHMH MCTIONH30BAIOCH 3HAYMCHHUES HOPMUPO-
BAHHOTO PACCTOSHMA MEXIY ILIEHTPaMU KiacTe-
pOB:

PRI

sd, +sd,

' )

e X— CpeaHve apu(hMCTHEMECCKHMC 3HAYCHUA MH-
JCKCOB ISl KKIAOTO KiIAcTepa; Sd — MX CPEIHEe-
KBaIPaTHUYCCKUC OTKITOHCHUS. [Ipu onmrummzarmm
OCYILICCTB/ISUICS TMOVCK MAKCHMAIBHOTO 3HAUCHIUS
o108 (PyHKIHH. OTMETHM, YTO TIPH MAKCHMH3ALUA
(D)YHKIWH TAKOTO BHAA HE TOJIBKO KIACTCPHI TOUCK
Pa3ABUTAFOTCST OTHOCHUTCIBHO IPYT APYra, HO U
YMCHBILACTCS Pa3dpoc TOUCK BHYTPHU KIacTepa.
Ecmu omrrumumsaigst  OCyLIeCTBISLIACH OTHO-
BpemeHHO 1o asyM unackcam (UMb u UT), To 06-
[ICC 3HAYCHUC (PYHKLMU PACCUNUTHIBATIOCH KAK

o ={fa+ 1 )

TS firs Y fut — 3HAYCHUS OTITUMH3ALIMOHHOM ()Y HK-
LMK, BBIYUCIICHHBIC OTACIBHO Aisi uHAckcoB Mb
u UT.

3a rpaHMIy KIacCH(HMKAIMKA TIPUHAMAITOCH
3HAYCHHUC, COOTBETCTBYIONICE PABCHCTBY HOPMHU-
POBAHHOTO PACCTOSHUS IO IICHTPOB KIaCTEPOB:
:)?z'slerfl -sd, 3)

sd, +sd,

Jls cpaBHEHUS METO/I0B UCTIONB30BAICS TaK-
K€ M APYToM Crocod Kimaccumkaiyd — METO
ROC-kpuBbix. Ero mpuHIMITHATIPHOS OTIHYHC B
TOM, 4TO I HAXOXKICHUA MOPOTa KiracCu(rka-
O UCTIOJIB3YIOTCA HC TC WIIW UHBIC BBIPAXKCHUA
JUIs PaCCTOSIHUMA, a KOJMMECTBO TPABHUIIBHO Kiac-
CU(PULIMPOBAHHBIX TOUYCK B OOYHAIOLICH BHIOOPKE.

Xr

Pe3yabpTaThl pacueToB 1 MpoBepKa
KIaccuguupyomeii crmocooHoCTH
M0 METOY HOPMHPOBAHHBIX PACCTOSTHHIA

OrleHka KavecTBa PE3yNIbTATOB ONTHMHU3ALIM-
OHHBIX TIPOLEAYP TPOBOIMIACH ITYTEM CPaBHCHUS
Matpur omwmbok (confusion matrix) kaaccuguxa-
UMM TEKCTOB U3 KOHTPOIBHOM BEIOOpKU. OCHOBOM
JUIs CPABHCHUSA CTalTH PE3VIIBTAaThl PACUCTOB IS
HCONTTUMUBUPOBAHHBIX HaOOpoB Oyks. Paccuwm-
TAHHBIC MAaTPHUILI OMMOOK Ui BCEX OVKB
(abBraCK3UUAKITMHOTIPCTY (DX LMILIIBBIBIIOS) TP~
BeAcHb! B Tabmuue 1, pacyetst mis Habopa u3
racHex OykB (acmoybrdios) — B tabmuue 2. ['pa-
HHIIA KITaCCHU(pUKAIIMKM HAXOIUITAaCh MO TeM ke 19
rapaM TCKCTOB M IO TOM ke (hOPMYIIC, YTO U s
OTITUMUBUPOBAHHBIX HA00POB OVKB.
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Tabnuya 1
Pe3yabTarsl Kaaccupuranum no Hadopy
"3 Bcex OYKB 111 HHACKCOB Ourpavm
H TPHTrPAMM
Table 1
Classification results by all letters
for bigram and trigram indices

WHjekc Surpamm
IIporuos
Pakt 1Toa3us|lIposza
Tlo33us |84 16
Ilpoza |40 60

MHjeke TpurpaMm
IIporuos
Dakt 1To33us|lIposa
Tlos3ua |79 21
Ilpoza  [32 68

Tabnuya 2
Pe3yabTarsl Kiaaccupuranum no Hadopy
M3 TJIACHBIX OVKB /ISl HHACKCOB OHTpaMM
H TPUIPAMM
Table 2
Classification results by vowels
for bigram and trigram indices

Huyexc ourpamMm
1Iporuos

Dakr 1To33us|lIposa
1lo33usa |74 26
Ilpoza |5 95

Huyiexc TpurpamMm
1Iporuos

Dakr 1To33us|lIposza
1lo33us |74 26
Ilpoza |3 97

[lpu omruMuBalmu TONIBKO MO HHIACKCY OH-
rpamMM JIyUIIHUE PE3VJIbTATHI ObLIH TIOYYCHBI TS
Habopa OVKB «a0TeIMOIIIIBIIN, 3HAYCHUE OTITH-
MU3aLUOHHOM (pyHKImu cocraBmwio 3.81. Pesyis-
tatel kinaccupukaipm 200 TEKCTOB T TOTO
Habopa npuBeaACHBI B Tabmwmie 3.

Tabnuya 3
Pesyabrarsl Kaaccupuramin no HaGopy
«a0re IMOTIIIBIISH LTSI HHAEKCOB OUrpaMM
H TPUTPaAMM
Table 3

Classification results by «aéreaMonrmbns»

for bigram and trigram indices

Huyexce GurpamMm Huyiexc Tpurpamm
IIporuos IIporuos
Pakt 1loa3msa|lIpoza  [Paxr 1To33us|lIposa

Tlos3us (98 2
Ilpoza |17 83

Ilos3us (95 5
Ilpoza  [12 88

[lpu onmruMu3aImK TONBKO MO MHICKCY TPHU-
rpamMM JIyUIIHUE PE3VIIbTAThl ObLIH TIOYYCHBI TS
Habopa OYKB «OTeHMIITBD), 3HAYCHUE OTTTUMHU3aIIY-
oHHOM (yHKImM pasHO 2.99. Pesymprarsr KoH-
TPOJIBHOM KIaCCH(DMKALIMH TSI 3TOTO Habopa npu-
BCICHBI B Ta0IULE 4.

[pu orrruMuzaiwiv 0 (PYHKLMH, YIUTHIBAIO-
mICH OJHOBPEMCHHO HHICKCHI OMIpaMM U TpH-
rpaMMm, Iy4IimuM HaOOpOM oOKasamcsa «adreodmr
MBS, 3HAYCHUC ONTUMU3ALMOHHON (PyHKLMHU
cocraswio 3.68. Pesympratel knaccupuxamu
KOHTPOJIBHBIX TCKCTOB IPHUBCACHBI B TAOIHULIC 5.
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Tabnuya 4
PesyanTarsl Kaaccupuramum mo Ha0opy
«OTenmmbBD) I HHACKCOB OurpaMm
H TPUTPAMM
Table 4
Classification results by «oremamsn»
for bigram and trigram indices

WHjexc SurpamMm WHjexe TpurpamMm
IIporuo3 IIporuos
Dakt 1To33us|lIpoza  |Dakr 1To33us|lIpo3a

Ilos3us (96 4
Ilpoza |22 78

Iloszms |97 3
Ilpoza |30 70

Tabnuya 5
PesyasTarsl Kaaccupuramum no Ha0opy
«a0reo ImIILI JJTs1 MHACKCOB OUTrpaMm
H TPUTrpPaMM
Table 5
Classification results by «aéreoummbnsp
for bigram and trigram indices

Huyiexe SurpamMm Hujyiexe TpurpamMm
IIporuo3 1Iporuos
Dakt 1lo33us|llpoza  |Dakr 1To33us|lIpo3a

Ilos3us (94 6
Ilpoza |9 91

Tloszms |99 1
Ilpoza |26 74

[Toporoseie 3HaucHUsST NPU KIACCHU(PUKALIUH,
HaWaeHHBIC 110 (3), AT BEMUCICHHBIX HHICKCOB
Wb u UT mia Bcex HabopoB OyKB MPUBCICHBI B
Tabmmue 6.

Tabnuya 6
Iopororpie 3HAYMCHUST HHICKCOB
P KJIACCHPUKATHT M0 PACCTOSTHAAM
JJIS1 PA3HBIX HAOOPOB OYKB
Table 6

Threshold values of indices when classifying

by distances for different letter sets

Onmcanne Hatop 0ykB Hb HUT
Bee OyxBpI |aOBI IEK3UAKIMHOIID 0.974 6.073
CTY GXITUITIIHBIB3IOS

I'macHple  |acHOYBIBION 0.022 0.073
TTonGop a0TeIMOIITIHIRST 0.131 0.418
o b

TTonGop OreHYIIIHI 0.047 0.111
o UT

TTon6op no|abreodrTuips 0.097 0.270
b u UT

Iposepka KaaccHPpUIMPYIONIECH CITOCOTHOCTH
npu ucnojanb3oBannn Metoaa ROC-kpuBbix

BropbiM MeTOIOM HAXO0XKACHUA IOPOra KiIac-
CU(HMKALIH, TIPUMCHSIBILMMCS VTSI OLICHKH KJIACCH-
(rmpyrome CcriocoOHOCTH TIPH UCTIONB30BAHHA
pasmmuneix HabopoB Oyks, Obur Merox ROC-
KPHUBBIX. BBIJ'II/I HUCTIOJIB30BAaHBI TC )K€ OIITUMU3HUPO-
BaHHBIC HA0OPHI OYKB M TC XS KOHTPOJIBHBIC TCK-
CTHI, YTO M JJIS1 METOAA KIacCH(PMKAIMU TI0 HOP-

MHPOBAHHBIM PACCTOSIHMSIM. Marpuipl omubox
KJIaCCU(PUKALIMY, TIOJYYCHHBIC TPH PacueTax Iio
STOMY METOIY, MPEACTaBICHs B Tabmumax 7—11,
a B Tabmuue 12 mpuBeacHBI HAWACHHBIC TOPOTO-
BBIC 3HAYCHUSL.
Tabnuya 7
Pesyantarsl ROC-kmaccunduranmm mo Ha0opy
"3 BCexX OYKB 111 HHACKCOB Ourpavm
H TPUIPAMM

Table 7

ROC classification results by all letters

for bigram and trigram indices

WHjekc Gurpamm WHjexc TpurpamMm
IIporuos IIporuos
DaxT Tlonszusa|lIpoza  [Dakt Tlonzusa|lIposa

Tlonzusa  [66 34
IIpoza |22 78

Tlonzusa (84 16
IIpoza |36 64

Tabnuya 8
Pesyantarsl ROC-kmaccundpuranmm no Ha0opy
W3 TJIACHBIX OVKB /15l HHACKCOB OHTpaMM
H TPHIPAMM

Table 8
ROC classification results by vowels
for bigram and trigram indices

WHjekc Surpamm WHjexe TpurpamMm
1Iporuos IIporuos
DaxT Tlonszusa|lIpoza  [Dakt Tlonzusa|lIposa
1lo33usa  [65 35 Ilo33us |76 24
IIpoza |1 99 IIpoza |4 96
Tabnuya 9

Pesyantarsl ROC-kmaccundgurarnmm mo Ha0opy
«a0reIMOM MBS IS HHACKCOB SurpaMm
H TPHIPAMM

Table 9
ROC classification results using «adreMommbIsH»
for bigram and trigram indices

WHjekc Surpamm WHjexc TpurpamMm
IIporuos IIporuos
Pakt Tloa3msa|lIpoza  [Paxr 1To33us|lIposa

Tlos3us (99 1
Ilpoza |18 82

Tlos3us (100 0
Ilpoza |25 75

Tabnuya 10
Pesyantarsl ROC-kmaccundpurarnmm no Ha0opy
«OredvIbLD A1 HHACKCOB OurpaMm
H TPHIPAMM
Table 10
ROC classification results by «orem1mnsn»
for bigram and trigram indices

WHjekc Surpamm WHjexe TpurpamMm
IIpornos IIpornos
Pakr Ilo33ms|lIpoza  [Paxr 1To33us|lIposza

Tlos3us (98 2
Ilpoza |27 73

Tlos3us (98 2
Ilpoza |37 63
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