MalmnHHOe obyyeHune




Karo4eBble NOHATUA

Ob6paboTKa \
MawuHHoe eCTeCcTBeHHOr /
obyueHue 0 A3blKa

UcKyccTBeHHbIN MHTennekT (UU) — aTo pasym,
BCTPOEHHbIN B MaLUMHY.

MawwunHHoe obyuyeHne — 3To NpoLecc BHeApPeHUA
NHTENNEeKTa B CUCTEMY UM MaLLMHY 6e3 ABHOro

NPOrpaMMMpPOBaHUA. Iny6okoe lomnblore

obyuyeHune A
FnyboKoe obyuyeHne —anropuTmMmbl OCHOBAHbI Ha \ - 3peHue
brnonornyeckom CTpykType n GyHKLUMOHUPOBAHUM
MO3ra U NPM3BaHbl HAAENUTb MALLNHbI UHTENNEKTOM.

UCKYCCTBEHHbI UHTENNEKT



ApTtyp Camioan (Arthur Samuel),

aMepUKaHCKUI NMOHep B 0H61acTH

KOMMbIOTEPHbIX UTP U UCKYCCTBEHHOIO
I\/l a I/I H H Oe O 6yL‘| e H I/I e NHTENNEKTa, Npuayman TepMuH

«MawmnHHoe obyyeHune» B 1959 roay,
Koraa pabotan B IBM.

CnocobHOCTb KoMMblOTEPA € cnctemon M npuHUMaTh pelleHus no pesynbratam
00paboTKM AaHHbIX, HE NPUOEPKMBASCH YETKMUX CXEM M NpaBun.

MaluMHa CTaHOBUTCHA CNOCOOHA K NMOUCKY 3aKOHOMepHOCTeVI B CJTOKHbIX OJ14

YyenoBeka 3aadvax ¢ 60nbLIMM YNCIIOM NapaMeTpPoB, K 0OHAPYKEHMIO TOYHbIX OTBETOB U
BEPHOMY NPOrHO3MPOBAHUIO.

B KomnbloTep (MK OTAENbHYIO NPOrpaMmmy) 3aK1aablBatoT aArOPUTM CaAaMOCTOATENIbHOIO
HaX0XAEeHNA peLleHn NYTEM KOMMNIEKCHOIO NCMOb30BAaHMA CTaTUCTUYECKUX AaHHbIX, U3
KOTOPbIX BbIBOAATCA 3aKOHOMEPHOCTU M Ha OCHOBE KOTOPbIX AE1a0TCA NPOTrHO3bl.
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Tnnbl 3a0a4 MaLLMHHOTO
0byYeHUS




3AOAHA PEIPECCUN

NPOrHo3 Ha OCHOBE BbIOOPKN 06BEKTOB C Pa3/IMYHbIMU MPU3HAKAMM: LLEHA KBAPTUPbI,
CTOMMOCTb LLleHHOW Bbymaru no npoLwecTBMm NoAYyroaa, OXunaaembl A40X04 MarasnHa Ha
cneayowmin Mecsl, Ka4ecTBO BMHA NPU C/IENOM TECTUPOBAHUN.

3AIAHA KNACCUDPUKALINIA

* NOJIyYeHME KaTeropmasbHOro otBeTa Ha OCHoBe Habopa NPU3HAKOB: eCTb
NN Ha poTorpadum KoT, ABNAETCA M n3o0bparkeHmne YeN0BEYECKUM JINLIOM,
60s1eH M NAUMEHT Pakom

SAO0AYHA KNACTEPUSALNN

- pacnpegeneHue AaHHbIX Ha rpynnbl: pa3geneHne Bcex KAMEHTOB
MOOWNbHOro onepaTopa No YPOBHIO NIaTEXECNOCOOHOCTHN, OTHECEHME

%




3AJAYA BbIAB/TEHMA AHOMAJTINW

NOUCK OT/IMYMIA B Habopax AaHHbIX OT CTaHAAPTHOU MHPOPMALMUN: BbiBEHUE
MOLLEeHHUYECKNX |EI,EI‘;ICTBI/H\/‘I c 6aHKOBCKUMMU KapTaMMu.

3A0AHA YMEHBLUEHUA PASMEPHOCTIA

- cBegeHue 601bLIoro Yncsa NPU3HaKOB K MEeHbLUEeMY: CXHaTue AadHHbIX




[IlprMepbl 33434 perpeccum

House Price vs. Squared Ft Living

- NMpepckasaHue CTOMMOCTHU XXUNbA O/1A ;
PUINTOPCKON KOMMNAHUU G

- MpepckasaHue BpemMeHU AOCTaBKMU 3 @i,

- lNpeackasaHue cnpoca Ha TakCcu B e e
KOHKPETHOM panioHe B KOHKPETHbIN 4ac Syt
3aBTpalwHero aHA.

- lNMpenckasaHue KOYEBbIX TOYEK nuua
— T.H. AeCKpPUNTOpPOB

06.11.2023



[Tpmepbl 38434 KnacCUPUKaLmnm

CUSTOMER CHURN

- lNpenckasaHue OTTOKa KJINEHTOB / = .~
COTPYAHUKOB Ha OCHOBE 1X NOBEOEHUA. i ) "%y

- Knaccuumkauma Kf1eToK TKaHu Ha
3[00POBbLIE U ONyX0O/ieBbIE

- OetekumAa o6beKTOB Ha (poTO.

06.11.2023



[ToMmepbl 3a1a4 KnacTepm3aumm

- CermeHTauuAa ayautopuu ons
TapreTupoBaHNA PeKnambl

- WpeHTudmkauma TMnoB KJ1eTOK B
obpasue OaHHbIX CEeKBEHUPOBAHUA

- NMouck coobuwecTs B coumanbHOM rpacde
(13 couceTn Unm N3 NHcanoepPCcKomn
nHopmMaumm 0 CTPYKTYype opraHn3aummn)

- 3apada pasgesieHuA cmecu
pacnpeaeneHun

] s \ *
¥ .e T3 ?
3
06.11.2023



OCHOBHblE BUAbl MaLLMHHOIO 0by4eHus

duun YnepaxeHue
noa, Cnpocom KNNEHTOB
CmbicnoBoe BbiseneHue Knaccudukaums 3awuTa
oxatue T CTPYKTYpbI 130bpaxeHns T oT ¢dpoga
Busyanusauus YMeHbLueHue ———~] [-——— Knaccudukauumsn OwnarHocTuka
BonbWIMX AaHHbIX pazMepHOCTH 4
T T MporHosmnpoeaHre
PekomeHpaTenbHble ObyuyeHne ObyueHune
A «— | Knactepmzaums |— y y — Perpeccus MoaroToska
CHNCTeMbl 6e3 yl—IIa‘ITEJUI C yuntenem NAHHbIX
Llenesoi OnTMMuUsaums
MapKeTUHI NpoLeccoB
CEFMEHTaLI,MFI MawwnHHOe Hoeble
KNMeHToB oSyqume BbIBOObI
PelueHuns
B peanbHoM QObyyeHue MapuwpyTmsaums
C nofKpenneHem c nomoLlp 60TOB
BpeMeHu
. MpuobpeteHune
Wrposon M P P
HaBblKOB

3apauu
obyyeHus



PasmeueHHble (labelled) v O
Hepa3dmedyeHHble (unlabelled) naHHbIe

Labelled data Labelled data Unlabelled data

vvewew
% @ % @

06.11.2023

12 lbs 9 Ibs



PasmeueHHsble (labelled) u
Hepa3smeyeHHble (unlabelled) naHHbIEe

Pa3me4yeHHble Hepa3meueHHble

Customer Id Age Edu Years Employed Income Card Debt Other Debt Address DebtincomeRatio
ID [Clump UnifSize UnifShape| MargAdh |SingEpiSize BareNuc BlandChrom NormNucl Mit|  Class 1 41 2 6 19 0124 1,073 NBAOO1 63
1000025 5 1 1 1 2 1 3 1 1 | benign 2 47 1 26 100 4,582 8.218 NBAO21 128
1002945 5 4 4 5 7 10 3 2 1 | benign 3 33 2 10 57 &A1 5.802 NBAO13 209
1015425 3 1 1 1 2 2 3 1 1 |malignant 4 29 2 4 19 0681 0.516 NBAOO9 6.3
1016277 6 8 8 1 3 3 7 1 | benign S 47 1 31 253 9308 8.908 NBA0OS 7.2

1017023 4 1 1 3 5 1 3 1 1 | benign |]'3be’s 6 40 1 23 81 0998 7.831 NBAO16 109 | unlabeled
1017122 8 10 10 8 7 10 7 1_|malignant 7 38 2 4 56 0402 0.454 NBAO13 16
1018099 1 1 1 1 2 10 3 1 1 | benign 8 42 3 0 64 0279 3.945 NBAOO9 6.6
1018561 2 1 2 H 2 1 3 1 1 | benign 9 26 1 5 18 0575 2.215 NBAOOS 15.5
10 47 3 23 115 0653 3.947 NBAD11 4

1033078 2 1 1 1 B 1 B ! 5 | benign 1 &4 3 8 88 0285 5.083 NBAO10 6.1 ‘\

1033078 4 2 1 1 2 1 2 : 3 ¢ benign 12 34 2 9 40 0374 0.266 NBADO3 16

06.11.2023




ObyyeHme c yyntenem

Ha BXo4: HAbop TPEHUPOBOYHbIX NPUMEPOB (0byYatoWmIt NI TPEHUPOBOYHbIM HAbOP AaHHbIX
(training set unu training sample — TpeHMpoBOYHaA BbIOOpPKaA)

3a/,a4a: NPOAONKUTb Y3Ke U3BECTHbIE OTBETbI Ha HOBbIW OMbIT, BbIPpa*KEHHbIN 06bIYHO B BUAE
TecToBOro Habopa AaHHbIX (test set, test sample)

Mpumep:
[laTaceT o0 KBapTUpPaXx, NpeacKkasaHne PbIHOYHOM CTOMMOCTU KBAapPTMUPbI MO ee NnapameTpam
(3a0a4a pezpeccuu).

MoaTBepAnTb paK y NauMeHTa No MeanLMHCKUM NoKasaTenam (3adaya Kaaccugukayuu)



[Toumep: JInHenHaa KnaccnPuKaums
TEeKCTOB

AHQ/1U3 MOHAsIHOCMU 0M3bl808

Boibopka:
Text Label

A= A=
—_—
— — Xouy OCTaBWUTL NONOXKUTENbHbIM OT3bIB NPYU NoceweHun baKka Ha ynuue
—_— ——
& & MerxuHckoro 21 (0 "BabywkuHckun”) ....
‘ — ‘ = Ouepens He cobniopaercs! Ha Tabno HoMepa KOTOPbIX CKOpee Bcero u
—
—
—_— — Her(cupen oguH
) &
Ceroptn 8 6akke 6bina Bnepsebie, ¥ OCTaNach ONeHb A0BONBHA.
KauecTso 06CcnyKvMBaHusa Ha BHICOKOM YPOBHE...
A=
—_—
——
&

Mo3nTUBHbBIN n HeraTtueHbIN n



[Tprmep: JINHenHaa KnaccnPuKaums

TEKRCTOB

3apaya buHapHou knaccudpukaumm

MocTaHoOBKa 3anayn:

» ObvexrT: TEeKCT OT3biBa
» Llenesan nepemennan: {0,1}

® Me'rpm(a KavecrTsa: AO0NA BEPHbLIX OTBETOB

[cnacunbo] *10

[peknama] * (-30)
[noBTOpPHO] * (-5)
[mnoxo] *(-10)

[npekpacHo] *10

>= b(x)

+ 4+ + +

[Tlo0ecomosKa meKkcmos: pa3bneHune Ha CNOBa,
npuBeAeHUe K HayaibHOM dopme, yaaneHue
4acTbIX U PeAKUX C/OB ...

Bekmopu3auyus (3mbeaanHr): BblaeneHmne
NPM3HaKoB

[MocmpoeHue nuHeliHol moodesnu: b(x)>0 ->1,
b(x)<0->0

[Mposepka moodenu: pons ownbOK Ha obyyeHUn u
Ha TecTe



ObyyeHme be3 yuyntens

MalnHa camoCcToATENbHO BbIIBNSIET 3aKOHOMEPHOCTU, onpeaensieT NPM3HaKn u
KnaccupumumpyeT noNyyYyeHHble gaHHble. MUHUMU3UPYIOT “3HTponnio” cuctemeil.

3agaya Knacrepmsauum

3a4a4a CHUXeHUe pa3smepHoCTH

Mpumep

Kaxabi n3 o6bekToB B BbiIbopKe 06/1aaaeT COTHEN Pa3/IMYHbIX MPU3HAKOB, TO OCHOBHOM
TPYAHOCTbIO byaeT rpadpuyeckoe otobparkeHne Takon BblIbOpKK. [N03TOMY KOIMYECTBO NMPU3HAKOB
YMEHbLIAIOT A0 ABYX UM TPEX, N CTAHOBUTCA BO3MOXHbIM BM3Ya/IM3MPOBATb MX Ha NJIOCKOCTU

mnu B 3D.



[ nybokoe obyyeHume

BU/, MALUMHHOIO 0by4YyeHUA C NCMONb30BaHMEM MHOIOC/IOUHbIX HEMPOHHDIX CeTei, KoTopble
camoobyyatotca Ha bonbliom Habope AaHHbIX: 06paboTKa n3o0bpakeHn, MallMHHbIN NepeBoa,
CUHTE3 W pacno3HaBaHMeE YeNOBEYECKOM pPeyM.

Kommepyeckue

Mog
CMpoumensLCmao
Mnowaab
omensa
Hanwuwe e _b‘:mE_
NpOV3BOACTE PAAOM | xo3aucmeo?
MMog
) ¢ CTOMMOCTb
PaccToAHWe A0 pexKnu cmpoumenecman VUACTKA
Munozo gﬂ-'»fﬁl
PaccToAaHWe go neca
PaccToAaHKne
Aoropoaa -. ﬂog

nocagxky

Yucmei v e
KapmaouwiKu

803gyX




MalwwHHoe obyyeHue

O . . . MawwuHa o
T—o " O OO0 @ g
. . . e MallumHa

Beopg M3sneyeHue K
naccudmkauyma
NPWU3HaKoB duial PesynbTat
nybokoe oby4yeHune
®o~~0 E ¢ £ . MawnHa
=  d
Cﬁ) : E : : : He mawwuHa
Beog
MN3enevyeHne Nnpu3HaKos + PeavnLTaT
knaccubmKaLma y

06.11.2023



[ nybokoe obyyeHune

—> BbIBOA:
«Cobaka»
BBOA:
n3obpaxxeHue,
pasburoe Ha
RN Cnoii 1 2 c3 ca Cs
Mepesop Onpepenexnne AHanuns Onpeaenexue AHanwus

nUKcenen Ha rpaHuy, PasNNUHBIX  OT/IMHMUTENIBHbLIX  Pa3/INYHbLIX

A3bIK Uncen ob6bekToB coueTaHun NPU3HaKoB couveTaHum

rpaHmy NPU3HaKos

_



NLP m mawmnHHoe
obyyeHune




Natural Language Processing (NLP)

O6paboTka ecTecTBEHHOrO A3blKa

[MTpMmeHeHne aITOPUTMOB MALLNMHHOIO 0by4yeHunAa ana obpaboTKM TEKCTA U PeYN:
° CUCTEeMbI PAacnoO3HaBaHUA pPeyn

> 06006LLEHNA AOKYMEHTOB
° MALWMHHbIN NepeBos,

° BbliIB1I€HWE Crama (cumsonam)
° pacno3HaBaHWe UMEHOBAHHbIX CYLLHOCTeMN
° OTBETbl Ha BOMNPOCHI

° reHepaLMA TeKCTa N peyu Npercrasnenm
° aBTOMaTUYECKUIN nepeckas o

OKpY»KatoLem
Mupe

MNapcuHr no
cnoBam




[Tomepsbl ncnonb3osaHmAa NLP

AHanNn3 TOHaAbHOCTU NOCTOB MOXeT NPeaoCTaBUTb MHOIO NoJIeE3HOM

NLP no3BonaeT pacno3HaBaTb 1 NPOrHO3npoBaTb 3aboneBaHUA Ha OCHOBE
3/1eKTPOHHOMN MeANLMHCKOM AOKYMEHTaLUMMU U YCTHOM peyn naymeHTa.
PunbTpauma n KnaccuPmnKauma 3N1EKTPOHHbBIX MUCEM

BbiaBneHnn ¢penkoBbIX HOBOCTEMN

ABTOMAaTM3aLUMA PYTUHHbIX CyaebHbIX 3aaau

NHTennekTyanbHble ronocoBbie MHTEPdENCDI



cTopma NLP

O6paboTka TeKcra: Eliza - yat-60T, pa3spaboTtaHHbIM B 1960-x rogax u
NapoANPYIOLLUN ANANOT C MCUXOTEPANEBTOM.

Pacno3HaBaHue peuu: B 1970-x rogax B YHUBepcutete KapHern-MensnoHa
bbina paspaboTtaHa Harpy. [epBaa KomnbloTepPHaA Nporpamma, KotTopas
noHnmana 1000 cnos.

CuHTe3 peun: [lepBbiM B MUPE YCTPOMCTBOM A1 CUHTE3a PEYU CHMUTAETCH
VODER (aHan. Voice Operating Demonstrator — mo0desb 201008020
annapama). OHo 6blno pa3paboTtaHo fomepom daanm ns komnaHuu Bell
Labs B 1930-x roaax.



() Cortana

Cortana

BuptyanbHbi nomowHMK Windows
Sir

BupTyanbHbi NOMOLLHUK OT Apple

Gmail

[MoyTOBbIN CepBUC onpeaensieT cnam



' fl
Dialogflow ‘ Dialogflow

Mnatdpopma ot Google, kKoTtopaa no3sonsert co3agasatb NLP-60TOB.
Hanpumep, moxKHO caenatb 60Ta AnA 3aKa3a NULLb

NLTK

Natural Language Toolkit — Beaywiaa nnatpopma ana co3gaHus
NLP-nporpamm Ha Python



Pazsutme NLP

AJ'IFOpVITMbI, OCHOBdHHbIE Ha Nnpasuniaax U

CNoBapAX, KOTOPble NO 3aJ4aHHbIM ( Mbina )
CUHTAKCUYECKUM U CEMaHTUYECKMM WabaoHam PR %™
NCKANM B TEKCTax onpeaeneHHble KOHCTPYKL MK KT0? | uT0?  Kak?
NN CNOBA

[lepeBO CMHTAKCMYECKOro aHa/IN3a ( DS )

I

|

I

T I

f13bIKOBble MoAeNu - 3TO TaKne MoAeNn, KoTopblé :

nna ¢parmeHTa Tekcta (B NLP TekcT ato . |

nocaeaoBaTeIbHOCTb CI0B) YMEET OUEHUBATb |

BEPOATHOCTb BCTPETUTb TaKYH .

nocnenoBaTe/IbHOCTb C/10B B A3blKe. A3blKOBaA :

MoAeNb HaxoanT Hanbonee BepoATHOE
NpPoAO/IKEHNE ONA TEeKCTa.

F )
b o ©
e e e -
g &

7,

I
I
I
I
|
Mama Mbina

MoaenupyeTca A3blK NP NOMOLM BEPOATHOCTH
BCTPETUTb OAHM C/I0BA PAAOM C APYTMMU



3334 MHTeNNeKTyaibHOM 06pabOoTKM TEKCTOB

3a4a4M NepBoro Kaacca (CMHTakcnveckmne)

e PasmeTKa Mo Yyactam peyn, no mopdemam, pacno3HaBaHNE UMEHOBAHHbIX CYLLHOCTEM

3aza4uM BTOPOro Knacca (NoHMmaHue TekcTa)

e A3blKOBble moaenu, VIH(I)OpMaLI,MOHHbIﬁ NMOUCK, daHAa/IU3 TOHA/IbHOCTHU

3apa4yn TpeTbero Knacca (MoHMMaHMe TeKCTa U NOPOXKAEeHUe HOBOTO)

e [eHepauMAa TEeKcTa, aBToOMaTn4eckoe pedpepmnpoBaHme (KpaTKoe coaepaHue),
INaNorosble MoAenu



OCHOBHbIe onepaunm
HaJ TEKCTOM




3334 MHTeNNeKTyaibHOM 06pabOoTKM TEKCTOB

3a4a4M NepBoro Kaacca (CMHTakcnveckmne)

e PasmeTKa Mo Yyactam peyn, no mopdemam, pacno3HaBaHNE UMEHOBAHHbIX CYLLHOCTEM

3aza4uM BTOPOro Knacca (NoHMmaHue TekcTa)

e A3blKOBble moaenu, VIH(I)OpMaLI,MOHHbIﬁ NMOUCK, daHAa/IU3 TOHA/IbHOCTHU

3apa4yn TpeTbero Knacca (MoHMMaHMe TeKCTa U NOPOXKAEeHUe HOBOTO)

e [eHepauMAa TEeKcTa, aBToOMaTn4eckoe pedpepmnpoBaHme (KpaTKoe coaepaHue),
INaNorosble MoAenu



PerynapHble BblparKeHW

3TO Nocs1enoBaTte/ibHOCTb CMMBOJ10B, KOTOpPAA onpeaendeTt lwabnoH Nouncka

Mogaynb re « . — noboKr cMMBON, KpOMeE NepeBoda CTPOKW;

\W — oWH CUMBOI;

\d — ogHa undpa;

\s — oauH npoben;

\W — oguH HEcumBeon:;

\D — ogHa HEuudpa;

\S — oanH HEnpoben;

[abc] — HaxoauT nbor 13 ykalaHHbIX cumBonoB matich any of a, b, or c;

[*abc] — HaxoguT Nbo cMMBON, KPOME YKa3aHHbIX;

[a-g] — HaxoQuT cMMBON B NPOMEXYTKE OT a a0 g.



[TorMepbl perynapHbIX BblparkeHUM

LWa6noH OnucaHue
[a-zA-Z0-9._%+-]+@[a-zA-Z0-9.-]+\.[a- MpoeepaeT Hann4ue CMMBONOB Nepen @, nocne @ r
zA-Z]{2} Nnocne To4YKMu.

import re

text = "lMpuBeT! MeHa 30ByT [leHuc, moill email - denis@mail.ru”

hatch = re.search(r'(\w+)@", text)
print(match.group(0))
if match:

print("Wma nonbzoeatena:”, match.group(1))

denisf@
MmAa nonbzoBaTenAa: denis



buonmorteka NLTK

NLTK (Natural Language Toolkit) — Begywas nnatpopma gna co3ganma NLP-nporpamm Ha
Python. Y Hee ecTb Ierkne B UCN0Ab30BaHUN MHTEPPENCHI ANA MHOTUX A3bIKOBbIX KOPMYCOB, a
TaKXe 6Mbnnotekun ana o6paboTKkM TEKCTOB A/18 KnaccubuKkauum,

TOKEeHM3aUWUN, CTEMMUHTA, Pa3MeTKU, PUABTPALUM N CEMAHTUYECKUX paccyKaeHun. Hy n ewe
3TO 6ecnaaTHbIN ONEHCOPCHbIN NPOEKT, KOTOPbIN PAa3BUBAETCA C MOMOLLLIO KOMMbIOHUTM.

import nltk

TokeHu3auusa no npegnoxeHnam nltk.sent tokenize

TokeHu3auma no cnosam nltk.word_tokenize



HYTeHne naHHbIX

In [3] 1 import pandas as pd
2 # Reading Tab separated Value
2 data = pd.read_csv('SM55pamCollection.tsv’, sep="%t', names=['label’, 'body text'], header=None)
4 # Print first 5 data
5 data.head()
Out[3]:

lahel body_text

0 ham I've been searching for the right words to tha...
1 spam Free entry in 2 8 wkly comp to win FA Cup fina_..
ham Mah | don't think he goes to usf, he lives aro_..

ham  Even my brother is not like to speak with me. __.

B L M

ham | HAVE A DATE ON SUNDAY WITH WILLN



YnaneHune nyHKTyaumm

1 import string
2 string.punctuation

CITESHAN () *4, - = 2@ ]

#Function to remove Punctuation
def remove punct(text):

text nopunct = "".join([char for char in text if char not in string.punctuation])# It will discard all punctuations
return text nopunct

data[ "body text clean'] = data[ 'body text'].apply(lambda x: remove punct(x))

0O =] @ W P W pa

data.head()

label body_text body text clean

0 ham I've been searching for the right words to tha...  Ive been searching for the right words to than._..

=

spam Free entry in 2 a wkly comp to win FA Cup fina_..  Free entry in 2 a2 wkly comp to win FA Cup fina...

2 ham Mah | don't think he goes to usf, he lives aro...  Mah | dont think he goes to usf he lives aroun._..
3 ham  Even my brother is not like to speak with me. .. Even my brother is not like to speak with me T...
4 ham | HAVE A DATE ON SUNDAY WITH WILL! | HAVE A DATE OMN SUNDAY WITH WILL




ToKeHM3auma no npeanoxeHnAam

npouecc pasgeneHna NnMCbMeHHOrIo A3blka Ha NPea1oKeHNA-KOMIMOHEHTbI

NO 3HAKY NYHKTYaLMK - TOYKA

nltk.sent_tokenize

TOKeHn3aumna Nno cnoBam

B npoLlecc pa3feneHnsa NpeanoKeHnim Ha C10Ba-KOMMNOHEHTbI
M O 3Haky npobena

m nltk.word_tokenize



TokeHnsaumAa

1 import re
2
3 # Function to Tokenize words
4 def tokenize(text):
5 tokens = re.split('\W+', text) #W+ means that either a word character (A-Za-z8-9_) or a dash (-) can go there.
6 return tokens
7
5 data[ 'body text tokenized'] = data[ 'body text clean'].apply(lambda x: tokenize(x.lower()}))
9 #We convert to lLower as Python is case-sensitive.
18
11 data.head()
label body _text body_text_clean body _text tokenized
0 ham I've been searching for the right words to tha...  Ive been searching for the right words to than... [ive, been, searching, for, the, right, words, _..
1 spam Free entry in 2 a wkly comp to win FA Cup fina... Free entry in 2 a wkly comp to win FA Cup fina... [free, entry, in, 2, a, wkly, comp, to, win_f...
2 ham Nah | dom't think he goes to usf, he lives aro...  Mah | dont think he goes to usf he lives aroun... [nah, i, dont, think, he, goes, to, usf, he, |...
3 ham  Even my brother is not like to speak with me. .. Even my brother is not like to speak with me T...  [even, my, brother, is, not, like, to, speak, ..
4 ham | HAVE A DATE ON SUNDAY WITH WILLN | HAVE A DATE ON SUNMDAY WITH WILL [i, have, a, date, on, sunday, with, will]



Cton - cnoB.a

9TO C/I0Ba, KOTOPbIE BblKMAbIBAOTCA U3 TEKCTa Ao/nocne
06paboTKM TEeKCTa.

Takue cnoBa MoryT 4ob6aBUTb MHOTO LLYMa, NO3TOMY HEOb6Xoa4MMO
n36aBNATbLCA OT HEpesieBaHTHbIX C/10B.

Cton-cnoBa 310 06bIYHO MOHUMAIOT dPTURTIUN, MEXOOMETUA,
COO3bl N T.A4., KOTOPblE HE HECYT CMbIC/IOBOM Halrpy3ku.

nltk.download(“stopwords”)



YaaneHume cTon-c/oB

1 import nltk

(N8}

stopword = nltk.corpus.stopwords.words( 'english')# ALL English Stopwords

1 # Function to remove Stopwords
2 def remove stopwords(tokenized list):
3 text = [word for word in tokenized list if word not in stopword]# To remove all stopwords
a return text
g
6 data[ 'body text nostop’'] = data[ body_ text tokenized'].apply(lambda x: remove stopwords(x))
7
2 data.head()
label body text body _text_clean body text tokenized body_text nostop
ham ['ve been searching for the right words to [ve been searching for the right words to [ive, been, searching, for, the, right, [ive, searching, right, words, thank,
tha_.. thamn... words, _.. breather...
epam Free entry in 2 a wkly comp to win FA Cup  Free entry in 2 a wkly comp to win FA Cup [free, entry, in, 2, 8, wkly, comp, to, [free, entry, 2, wkly, comp, win, fa, cup,
P fina... fina... win, ... fin...
ham Mah | don't think he goes to usf, he lives Mah | dont think he goes to usf he lives [nah, i, dont, think, he, goes, to, usf, [mah, dont, think, goes, usf, lives
aro... aroun... he, .. around. t_..
ham Ewen my brother is not like to speak with Even my brother is not like fo speak with [even, my, brother, is, not, like, to, [even, brother, like, speak, treat, like,
me. ... me T.. speak, .. aids...
ham IHAVE A DATE ON SUNDAY WITH | HAVE A DATE ON SUNDAY WITH WILL  [i, have, a, date, on, sunday, with, will] [date, sunday]

WILLN




JlemmaTumn3launa U CTeMMUWHI TeKCTa

[MpuBecTn BCe BCTpevatowmecs cnoBoPpopmMbl K 04HOU, HOPMAIbHOM C/IOBAPHOM
dopme.

YacTHble cayyam Hopmanusauum dog, dogs, dog’s, dogs’ => dog

CreMmmMUHr — 370 rpybbii 3IBPUCTUYECKUM NPOLECC, KOTOPbIN OTPE3aEeT «JINLLIHEE»
OT KOPHSA CNOB, 4aCTO 3TO NPUBOAUT K NoTepe c/1I0BO0Opa3oBaTENbHbIX

cyddPUKCOB.

NlemmaTtusauma — 31o 60s1ee TOHKUIN NMPOLLEeCC, KOTOPbIA UCMNO/Ib3YET C/I0BAPb U
MOP$OSIOrMYECKNIN aHaNN3, YTODObI B UTOre NMPUBECTU CNOBO K €ro KAHOHUYECKOM
dopme — nemme.



CTeMMUHT

In [12]: 1 ps = nltk.PorterStemmer()
2
3 def stemming(tokenized text):
4 text = [ps.stem(word) for word in tokenized text]
5 return text
b
7 data[ "body text stemmed’'] = data[ 'body text nostop’].apply(lambda x: stemming(x))
a8
9 data.head()
Qut[i2]:
label body_text body_text_clean body_text_tokenized body_text_nostop body_text_stemmed
0 ham I've heen searching for the right Ive been searching for the right  [ive, been, searching, for, the, [ive, searching, right, words, [ive, search, right, word, thank,
wiords to tha._. words to than... right, words, .. thank, breather . breather, pr...
1 spam Free entry in 2 a wkly comp to Free entry in 2 a wkly comp fo [free, entry, in, 2, &, wkly, [free, enfry, 2, wkly. comp, win, [free, enfr, 2, wkii, comp, win,
P win FA Cup fina... win FA Cup fina... comp, to, win, f... fa, cup, fin... fa, cup, fin...
2 ham Mah | don't think he goes to usf, Mah | dont think he goes to usf he [nah, i, dent, think, he, goes, [nah, dont, think, goes, usf,  [nah, dont, think, goe, ust, live,
he lives aro... lives aroun... to, usf, he, L. lives, around, 1... around, tho...
3 ham Even my brother is not like to Ewven my brother is not like to  [even, my, brother, is, not, like, [even, brother, like, speak, [even, brother, like, speak,
speak with me. __. speak with me T... to, speak, . treat, like, aids._.. treat, like, aid, ..
4 ham I HAVE A DATE ON SUMDAY I HAVE A DATE ON SUNDAY [i, have, a, daie, on, sunday, [date, sunday] [date, sunday]

WITH WiLLY WITH WILL with, will]




JlemmaTmsa

nltk.WordNetLemmatizer()

NA

In [13]: Wn =

[ ¥ T o S [ o W B R W gy Iy

text =
return text

data.head(16)

def lemmatizing(tokenized text):
[wn.lemmatize(word) for word in tokenized text]

data[ 'body text lemmatized'] = data[ 'body text nostop'].apply(lambda x: lemmatizing(x))

Qut[13]:

label body_text body_text_clean body_text_tokenized body_text_nostop body_text_stemmed body_text_lemmatized
ham I've been searching for the Ive been searching for the [lve, been, searching, [ive, searching, right, [ive, search, right, word, [ive, searching, right,
right words to tha... right words to than... for, the, right, words,...  words, thank, breather... thank, breather, pr...  word, thank, breather, ...
cpam Fres entry in 2 a wkly comp  Free entry in 2 a wkly comp  [free, entry, in, 2, a, wkly, [free, entry, 2, wily, [free, entri, 2, wkii, [free, entry, 2, wkly,
P to win FA Cup fina... to win FA Cup fina... comp, to, win, ... comp, win, fa, cup, fin... comp, win, fa, cup, fin...  comp, win, fa, cup, fin...
ham Mah | don't think he goes to  Mah | dont think he goes {o [nah, i, dont, think, he, [nah, dont, think, goes, [mah, dont, think, goe, [nah, dont, think, go, usf,
usf, he lives aro... usf he lives aroun... goes, to, usf, he, |... usf, lives, around, t... usf, live, around, tho_.. life, around, though]
ham Even my brother is not like Even my brother is not like [even, my, brother, is, [even, brother, like, [even, brother, like, [even, braother, like,
to speak with me. . to speak with me T... not, like, to, speak, ... =peak. treat, like, aids...  speak, treat, like, aid, ... spealk, treat, like, aid, ..

| HAVE A DATE OMN | HAVE A DATE OM [i, have, a, date, on,
I SUNDAY WITH WILLN SUNDAY WITH WILL sunday, with, wil] [, SR iz, SR (=0, R
ham As per your reguest 'Melle Az per your request Melle [as, per, your, request, [per, mqu;ﬁlgneul:ﬁ, [per, request, mell, mell, [per, mqufnﬁlénil:ﬁ'
Melle (Cru Minnamin... Melle Oru Minnaminun... melle, melle, oru, mi... minnaminungi... oru, minnaminungint... minnaminungi..




Mewok cnos (bag of words)

BolaensietT BEKTOPY BECb AOKYMEHT, U KaXKAblM 3/IeMeHT KogmpyeTtca 1 no nopaaKky cneaoBaHuA
CN0B B C/I0Bape

|\/|€TO,£II HEe Y4nUTbIBAE€T BaKHOCTb TOIoO U111 MHOIO TOKEHA, BEAb OAHO C/Z1I0OBO MOXKET NMNOBTOPATCA NO
TepAaeTca Bca MHPopmauunsa o

B3aMMHOM Pacno/iIoXeHUun
C/1I0B BHYTPU TEKCTA

[Tlec, KoT, enr, Ha, ceJ, neds} # CIoBapE

¥ Kopnyc:

[r1, o, 0, 1, 1, 11 # IepBM OOKYMESHT
(0, 1, 1, 1, 1, 0]] # BropoM OOKYMEHT

[Tlec, ceys, Ha, OeHE] # HepEEﬁ OOKYMEHT
[KoT, C©emn, Ha, =JIv] ¥ BTGpai OOKYMeHT

[ [llec, cen, Ha, OedHs], [KoT, cen, Ha, =0e]] 7 Kopnovco



Word embeddings — BeKTOpHOe npeacTtaBieHne CNoB

Word2vec - 2013

CnoBa, KOTopble BCTPeYaoTca B OANHAKOBbIX

N OKPYXEHUAX, UMetoT BIM3KNe 3HaYEeHUA.
&

CTapuK Kot

MymurHa

Mansyme ac
Cobaxa

NesouKa BepoATHOCTb, NpUcBanBaemas MOAENbIO CNOBY
62113Ka K BEPOATHOCTU BCTPETUTDL 3TO C/IOBO B
> 3TOM OKPY}KEHUU B peasibHOM TEeKCTe.

Bonk [MpeacKa3biBaTb BEPOATHOCTb C/I0BA MO ero
OKPY*EHUIO (KOHTEKCTY).

Moagensb O6pa6OTKV| eCTEeCTBEHHOTrO f3blKa HAa OCHOBE BNOXEHUMN



BekTOp GloVe, oby4yeHHbIM Ha Bukuneanm

Cnoso «Koposib»

[ ©.58451 , ©.68607 , -6.59517 , -©.022801, ©.60046 , -0.13498 , -0.08813 , 0.47377
, -9.61798 , -0.31012 , -0.976666, 1.493 , -9.034189, -0.98173 , 0.68229 , 0.81722 ,
-@.51874 , -©.31503 , -©.55809 , 0.66421 , ©.1961 , -©.13495 , -0.11476 , -0.30344 ,
©.41177 , -2.223 , -1.8756 , -1.9783 , -0.34354 , ©.33505 , 1.9927 , -0.04234 ,

-@.64319 , ©.71125 , ©.49159 , ©.16754 , ©.34344 , -9.25663 , -0.8523 , ©.1661 , ”

©.40102 , 1.1685 , -1.9137 , -0.21585 , -©.15155 , ©.78321 , -0.91241 , -1.6106 , . A
|-1E
-08
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Hking"
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HMan”
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“Woman”




OnpeneneHme CMbIC/1a KPYMHbIX Y4aCTKOB
TEKCTa: NPeanoKeHnmn, ab3aues, CTaTeN ...

O6'be,£I,MHEHMe BEKTOPOB OTAE/NbHbIX C/1I0OB B BEKTOPbI HECKO/IbKUX C/10B:

Cymma nnu cpegHee (pe3tommpoBaHne JOKYMEHTOB)

Ob6yyeHne BEKTOPOB C/10B

BxoaHon cnow BbixoaHowm cnow

1Y,
CKpbITbIV BbixoaHowm BxopnHow CKkpbITbIA :
Ccnoit cnoit cnoit W

Y

Distributed Memory Model of Paragraph Vectors X
(BekTOp, NpeacTasastowmn absay nam

npeanoXxeHne, onpeaenseTca Kak ele oguH
[OMNOJIHUTE/IbHbIN BEKTOP BECOB)

see O0C
QO¢C
QO

20)
20)
YC) -+

Distributed Bag of Words Model of Paragraph
Vectors (cnoBa KOHTEKCTa NPOCTO NOJHOCTbIO
UTHOPUPYIOTCA, U MOAENb UCMONb3YEeT BEKTOP
ab3aua, 4Tobbl NpeacKasaTb C/I0BA M3 OKHA B TOM
e ab3aue)

Yc

SOIOITNOIOI® Irrh
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