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MATHJIX MABJIYMOTJIAPHU TACHU®DJIAL YCYJI BA
AJITOPUTMJIAPHU TAXJIUJIN

Hué3zmamoesa H.A.l, Mamamos H.C.%, TypryHoea H.M.?

"TowkeHm uppueayusi 8a KUW/I0K XYHCAAU2UHU MeXAHU3AYUsAau
MyxXaHoucaapu uHcmumymu” Muaauili madkukom yHugepcumemu Kowudazu
@yudamenman 8a amaauli madkukomaap uHCmumymu

2“TowkeHm uppuz2ayus 8a KUW/A0K XYyHaAAUS2UHU MEXAHU3AYUSLIAW
MyxaHducaapu uHcmumymu” Muaauii madkukom yHugepcumemu

Annomayus. Maskyp MakKoaa MamuAu MasgAyMOmMAApHU d8MOMAMUK MACHUPAAWHU
MasxHCy0d ycya 8a an20pummaAapu maxauauea 6aruwaavead 6yau6, ynoa Decision Tree (AT),
Random Forest (P®), Naive Bayes (HE) sa Passive Aggressive (I1A) kabu mawuHaau yKumuu
a/120pUMMAAPUHUHZ HA3adpull acocaapu ea amaauli mamoéukaapu 6aéH smuazaH. Tadkukom
Hamuacanapu MasaymMom mypu, XaxcMu 8a MaHéaaapaa Kypa onmumasa aa20pumm maHaaul
MyXuMAu2uHu Kypcamou. byHdaH mawkapu, Ma3Kyp uwda MamuaapHu 010uHOaH matiépaaul
6ocKu4/iapu xam épumuszai 6yau6, yaap KyHUll Hamuxcaza ce3uaapau mascup Kypcamuuu
MYMKUHAUU ACOCAA6 6epui2aH.

Kasaum cyzaap: mami macHugu, mabuuli mujaHu Kaiima uwaau, MauwuHa U yKumuu,
Naive Bayes, Decision Tree, Random Forest, Passive Aggressive, macHug.aw aa20pummaapu.

Abstract. This article is devoted to the analysis of existing methods and algorithms for
automatic classification of text data, in which the theoretical foundations and practical
applications of machine learning algorithms such as Decision Tree (DT), Random Forest (RF),
Naive Bayes (NB) and Passive Aggressive (PA) are described. The results of the study showed the
importance of choosing the optimal algorithm depending on the type, volume and sources of data.
In addition, the work also covers the stages of text pre-processing, which can have a significant
impact on the final result.

Keywords: text classification, natural language processing, machine learning, Naive
Bayes, Decision Tree, Random Forest, Passive Aggressive, classification algorithms.

Annomayusa. Cmambusi nocesiujeHa aHaau3y cyujecmeayrujux memodos u a/a20pummoes
asmomamuyeckoli kaaccugukayuu mekcmoebix 0aHHbLX, d MAK}Ice ONUCbI8aem meopemuyveckue
OCHO8bl U NpaKmMuyveckKoe npumMeHeHue a/120pummos MawluHHO20 06yYeHus, makux kak Decision
Tree (DT), Random Forest (RF), Naive Bayes (NB) u Passive Aggressive (PA). Pe3ysibmamobl
uccs1edo8aHuUsl NOKA3aaAu 8aXCHOCMb 8bl60PA ONMUMANBLHO20 A/120pUMMA 8 3a8UCUMOCMU OM
muna, pasmepa u ucmo4Hukos daHHulx. Kpome mozo, 8 daHHOU pabome paccmampusaromcs
makxjce amansl npedsapumenbHoll hod20moeKku mekcmos, ymeepxcdas, 4mo OHU Mo2ym
oKazams cyujecmeeHHoe 81usiHue Ha KOHeYHblll pezyibmam.

Kawueewle cnoea: kaaccugukayusi mekcma, o6pabomka ecmecmeeHH020 S3blKd,
MAawuHHOe obyuyeHUe, HAUBHbIU 6aliecosckull aszopumm, depeso peuwleHull, caAy4aliHbll Jec,
NAccuB8HO-azpeccusHblll aa120pumm, aa20 pumMbl KAACCUPuKayuu.

AX6GOpOT TexXHOJIOTHUSJIapUM Ta- WKTHUMOUW  TapMOKJap, SHTUJIUK
PAaKKUETH MATHJM  MabJyMOTJap CaWTJIapH, 3JIEKTPOH XYXOKaTJap Ba
XaXXMHUHHU KYH CalMH OpTUO OopMIlMra OOIlIKAa Kymjaab MaHOajlap OpKaJjau

0110 KeJIMOK/a. WHTepHeT, yJKaH MaTHJM axb60poTiap XOCHJ
_______________________________________________________________________________________________________________|
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6ynagu. By kabu MabayMOTJIapHU
Tax/IMJ KWJHLI, TapTAOra CoJIMII Ba
doianum ax6bopoT EKU OUIMMIa
alJIaHTUPUII 3XTUEXKM MaTHJApPHU
aBTOMATUK TacHUJALl TeXHOJIOTUS-
Jlapura OyJaraH TaJlJabHU KydauTup-
MoKza [1, 2].

MaTH/IM MabJyMOT/JApPHU Tac-
HUIAll  OJAUMHAAH  OeJrMJiaHTaH
rypyxJjlap acocujia MaTH XYXKaT-
JJApPUHM  aBTOMATHUK  TacHUJAII
»KapaéHU O0y/ub, TaOMUIM TUJIHU KauTa
uiiam (Natural Language Processing,
HJIIT) coxacuHU acocuil HWyHaIUIILIA-
pujaH Oupu XucobsaHagu. Tabuui
TAJHA KauTa HWUUIall  yCyJiIapy
axO0pOTHM M3Jialll, CllaM xabapJiapHU
aHUKJall, ¢ounaasaHyBUd (PUKPUHHU
Tax/1UJ KWJIMLI,  SHTUJIUKJIApPHU
KaTeropusijall Kabu Kymnjaab amaaui
coxaJjiap/ia KeHr KyJiaHuiaaau [1, 3].

AX6GOpOTHM KaTTa KHCMU MaTH
KYpPUHHULINUA CaKJIaHUIIU Ba
TapKaTWIWIKM  cababsid, MaTHJHU
Ma'bJyMOTJIAPHA aBTOMATUK TaXJIWJ

KWJIMII 3aMOHaBUM MWHPOpMaTHUKa-
HUHT MYXUM WYHa/IMIJIapU/IaH
b6upura alJIaHTaH. MaTHu

MabJayMoTJiapHu TacHuduaw HJII Ba
MJI TexHOJIOTHSIIapH Y3BUM KUCMHUHU
TalIKWJI 3Tagu [1, 4].

MaTHHU TacHUJIalIAAH MaKca/l
O6epuJiraH MaTHHU OUpP €KU OUP HeyTa
Toudara rypyxJauml xucobJyaHaau.
MacasaH, SHTUJIMKIAP MaKOJIACUHU
"ciopT’, "MKTUCOAMET", "MaJaHUAT"
Kabu KaTeropusjapra a)kxpaTull €KH!
doigananyBun bUuKpIapruHU
“mwxoobuin” Ba “casouy’ neb 6GaxoJiall
MyMKUH. ByHJaW xoJuiapia — MaTH
pakamJid popmaTra yTKasuaaau [2, 5].

Xo03upru KyHza MaTHJIU
Ma'bJIyMOTJIapHHU TaCHUQIALIHUHT
Ky1/1ab ycyJ Ba aJiITOpUTMJIapy ULLIA0
YUKUWJITaH Ba yJiap MaTH OUJIaH OOFJIUK,
OyJiraH TypJd coXajapJla KeHT
KyJilaHWIau. Kyrraa Maskyp WiMUAHA
Wl Jloupacuia TaxJuJ KWJIUHTaH
TypTTa acocuut mogea — 1T, PO, Hb Ba
[IA anroputm/iapu XakKydJa Has3apuu
Ma'bJyMOTJIAap KeJTUPHUO YTUITAH.

1. Decision Tree (AT) pmapaxt
TY3WJIMacHUra acocJaHraH TacHUdJIall
aJITOPUTMHA  OY/IUO, y KapopJapHHU
KeTMa-KeT KabyJ KWIHUII OpKasu
vutangu. AT aaroputMmu TylyHapJv
Ba TaJIKUH KWJIHWII y4YyH KyJal GyJica-
Jla, aupuM  XoJllapJa  OpTUKYa
Mocaawnmra (overfitting) mMmounagup
[4].

2. Random Forest (P®) o6up
HeuTa Kapop /JapaxTjapd MaxXMyHu
6ysn6, y /ITra Huc6aTaH 6apkKapop Ba
yMyMUWJIALITaH HaTWXajJap TabMUH-
Jlall MMKOHUSITUTa 3ra. P® opTukua
MOCJIAllyBHU KaMaWTUpPajAu, allHUKCa
6y Mypakkab MaTHJjap  OuJaH
MLIala — AXIIU caMapa/iopJuK
KypcaTagu [4, 5].

3. Naive Bayes(HB) axTumoJsiuk
acocujia UIIJIOBYHA AJTOPUTM OYJIUO,
Bailec  Teopemacura acocjaHaju.
CopJia/vru Ba MILJIAUl TE3JIUTK OUJIaH
OOLlIKa akpyM aJIFCOPUTMJIApAaH axpa-
Jub Typagu. Yuiby ajJropuTM KaTTa
XaKM/lard MaTHJIUX Ma'bJIyMOTJIap YU4yH
IOKOpU HaTWXKara 3ara Xucob6JaHaju.
Kam maH6Oaa Tasnab KujraHu ca6abJsiu
Te3KOp Ba aMa/IMi TU3UMJIapJa KeHT
KyJ1aHuaaau [1].

4. Passive Aggressive (IIA)
OHJIaH  (peas  BaKT) ypraHuil
aJITOPUTMU OYJINO, aJTOPUTM KaTTa
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XaKMJark  MabJyMOTJIap  OKUMHU
OuJiaH ULLIalra  MyJDKaJIJIaHTaH.
YHUHT ad3ajiuru Te3 VYKUTHUII Ba
MHUHHMMaJ XOTHUpA TaJabuup, GUPOK
ONTHUMaJ HATHWXKa OJIUII Y4YYH TYFPH
TaXMHWH KUJIMIIM Taaab aTuaagu [5].
Xap 6up aJrOPUTMHHUHI y3uUra
XOC M2KOOUH Ba caJIOUi XyCycUsITJIapy
MaBXyJZ. MaTHiu MabJayMOT/IapHU
TacHUJalAa 6eJrujJapHy aKJJIaH-
TUPULI yCyauJaH $oWAalaHUIl, TaH-
JIAaHTaH yCyJ €KW aJITOPUTM HaTHXKa-
BUMJIMTUHU OLIMPULINTA, LUYHUHT/JEK,
MOJleJUIAaPHU  MabJAyMOT  XaXXMH,
ToMdasap COHHU, aHUKJUK Tajabu Ba

XU CoOJIall pecypcyapura Kypa
TaHJlaHagH [5].

XyJioca

Maskyp uizia MaTHJIA

Ma'bJiyMOTJIapHU TacHUGaam yuyH [T,
P®, Hb Ba IIA kabu ajropuTmMJyapHU
MIJIall TAMOWMJIM Ba caMapalopJIuru
TaxJ/IMJ KWJIWHAU. Xap OUp MOJesHU
MLJIAll  XyCYyCUSTJAapU  KypcaTub
yTuagu. TaAKAKOT HaTWXKajlapura
Kypa, OeJru WaK/JIJaHTUPUIL aJIro-
pUTMH, MOJeJl TaHJala 3ca MabJy-
MOT Xa>XMHU, aHUKJIMK TaJlabu Ba TU3UM
MMKOHUATJAPU MYyXUM OMMJI 3KaH-
JIUTU aHUKJIaHJU.
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