JlabopaTopna po6ora Nel?

Oobpooxka npupoonoi mosu (NLP)

Mema po6omu: HaOyTH IPAKTUIHUX HABUYOK POOOTH 3 TEKCTOM, ITOOYI0Ba
MOJIEI1 IS TeHEepallii TEKCTY.

Jlimepamypa

Inempymenmu ona Natural Language Understanding: nopaou, ocoboiusocmi pobomu, ma
ykpaincoka mosa ¢ NLP - https://dou.ua/forums/topic/38785/

3micT podoTn

3aeoannsa 1. [1lobynyBatun monens st poootu 3 TekcToM. [lepeBiputu ii
poobory.

Inmenexmyanvnuti ananiz mexcmy (IAT, anen. text mining) — nanpsim inmenexkmyaibHo2o
aHanizy OaHUx ma WMmMy4Ho20 iHMeneKmy, Memoio K020 € OMPUMAHHA IHpopmayii 3 Koiexyii
MeKCmogux OOKYMEeHMI8, IPYHMYIUUCL HA 3ACMOCYBAHHI eeKmuUHUX Memooi8 MAWUHHO20
HA8YauHs ma 06poOKU NPUPOOHOI MOBU.

- 3aBaaHHs pekoMeHayeThcsl BUKOHYBaTH B Google Colaboratory.

- bibmoreku, ki 3HaTOOIATHCS I POOOTH:

import requests

from bs4 import BeautifulSoup

import re

import random

import torch

import torch.nn as nn

import torch.optim as optim

from torch.utils.data import Dataset, DatalLoader
from collections import Counter

import nltk

- 3aBantaxxkutu ¢aiin (Exneinn KotnspeBcbkoro):

url = 'https://www.ukrlib.com.ua/books/getfile.php?tid=1052&type=6"
response = requests.get (url)

— [IpoBecTu TOKeHi3aIl0 (aiy.

ITio mokenizayiero po3ymitoms npoyec ‘‘ceecmenmayii mexkcmy, wo € NOCAIO0BHICMIO
CUMBOII8, MAKUX AK OYK6U, npoOinuy, 3HaKy nyHKmyayii ma yugpu, Ha croea i ¢ppasu.

Iapcune html ¢aviny ma euoxpemnenus mexcmy, 8uOaieHHs meaie, KOMEeHMapis, yugp
ma IHWUX CUMBOIIG WO He BIOHOCAMbCS 00 OVKE YKPAIHCbKO20 alghasimy.

soup = BeautifulSoup (response.content, 'html.parser')
poem text = soup.body.get text()

# BuOganmTy BCl Term 3 TEKCTY



poem text = re.sub(r'<.*?>', '', poem text)

# BumanuTy BCl koMmeHTapil, gkl nmoumHawonTbCca nicasg 'KOMEHTAP J0O!
poem text = poem text.split ('KOMEHTAP JO', 1) [O0]

# TokeHisauig TexcTy

poem text=re.sub (""" [0-9]""", r" ", poem text)
poem_text=re.sub(r"""[AA—MBDHTGIfa—Mbereii'\n]""", ' ', poem text)
rows=poem_ text.lower ().split ("\n")

rows=[row for row in rows if row]

rows words = [[word for word in row.split(" ") if word] for row in rows]
words = [word for words in rows words for word in words if word]

- [IpoBectn wactoTHHMil aHami3 H-rpam TekcTy (1iKaBO SKi CJIOBa
HaWYacTilIe 3yCTPIYaroThes).

- [TigKTr0YNTH MaKeTH 1 MOTPIOH1 010T10TEKH

'pip install pymorphy?2
'pip install pymorphy2-dicts-uk

import pandas as pd
import pymorphy?2

— BiadineTpyBatu cron-cioa

Cmon-cnosa - ye Habip 3a2anbHOBHCUBAHUX €6 0Y0b-KO0I Mosu. Hanpukiao, 6 aneniicoKiti MO6i
ye moocyme Oymu cinosa «they, «isy i «andy». Y npoepamax 3 euxopucmannim NLP cmon-ciosa
BUKOPUCMOBYIOMbCA Ol GUOAIICHHS HEBANCIUBUX CliB, WO O00360JA€ NPOSPAMAM 3AMICMb  YbO20
30CepeoHCy8AMUCS HA 8ANHCIUBUX CLOBAX.

stop words = "3, y, 4k, mo, TyT, mod, Tak, TO, mo, Ta, a, abo, abu, ax, aina
e, axHajyoriuxno, ©6, 6Gararo, 6e3, O6inbm, Oinpme, 60, OyBae, Oyjuo, OyTu, B, Ba
M, Bac, Bechb, BXe, Bim, BiH, BOHAa, BOHU, BCe, BCi, BCix, BCg, BTiM, T', TerT
b, TOBOPWMB, TOBOPUTL, I, Ia, IaBHO, Iajieko, IOapma, ne, Ie-He-

oe, IOexTo, Iemo, OircHo, n0Jjd, 0o, OOBIO, IOBOOUTLCHA, IOOCUTL, IOOLL1JLHO, IyX
e, e, €, X, XuUTT4a, 3a, 3Bizgxm, =3Bizgcm, =BBicHO, 3IJaeThsCcd, 31, BHOBY, 30BCiM
, i, i3, iwmomi, i, ii, im, Iix, ixHiM, ixHsg, ixHe, ¥, K, Kaxe, KijJbkKa, KOJIU
, KOJIMCbL, KOMY, KOHKPETHO, Kpalle, Kpim, kynu, Jjienee, Jienb, Juile, M, Mae€, M
amxe, MaJjio, MeHe, MeH1, MeHm, MM, MMMOBOJI1, MMHYJIOTO, MMHYJIOMY, MirT, Mix,
Mi¥, MiJBMOHIB, MHOW0, MOT'TM, MOE€, MOI, MOXe, MOXJIMBO, MOpe, MOs, Ha, HaBIT
b, HaBimo, HaBimocwk, Ham, HawbOijgbm, HaM, HaMM, HapewTi, HaAC, Hall, Hama, Ha
me, Hami, He, Hewo, Hi, Hibwu, Hix, Higxur, HivoTO, HY, 00, 000€, OT, OTXEe,
oue, ouLey, oL, 0COBIMBO, OCOOJIMBOCTi, OCOOJNMBOK, OCHL, Iepen, nepm, oim, o
imcymMmoByouUM, Micrmsg, DOKM, Iopa, [NOP1iBHSHO, MNOPSH, MNOPSIKY, IOYATKY, I[10-—
npyre, mo-

nepume, npaena, Hnpaeo, OpPeKpacHO, OPpM, OPUUYOMYy, PO, IOPOCTO, NOpoTe, nicrada,
pamu, paHime, pas3, pas3oM, POKiB, POKy, poli, pPO3MipkKOBye, Pik, C, cam, cawm
a, came, caummM, CcaMuMMM, cami, camoro, camomy, cebe, cobi"

stop words = set (stop words.split (", "))
morph = pymorphy2.MorphAnalyzer (lang="uk")



series = pd.Series (words)

series = [s for s in series if s not in stop words]
series = [morph.parse(s) [0].normal form for s in series]
print ('KimexicTe cummMmBosiiB: ', len(series))

series=nltk.ngrams (series, 1)
series=nltk.FregDist (series)

print ('KimpkicTe TOkeHiB: ', series.N())

print ('KimpkicTe yHikaJIbHMX TOkKeH1B: ', series.B())

print ('Hambinew yxmBaHl TOKeHM: ', series.most common (20))
series.plot (20, cumulative = True)

- [ToOynyBaty MoOj€/Ib HEHUPOHHOI MEpeXi Ha OCHOBI 010J10TeKH
PyTorch, ronoBHa 3aayda sikoi OTpUMaTH Ha BXiJl MMOCIIJOBHICTH CIIiB (TOKEHIB) Ta
oOpaTu OJHE HACTYIMHE 3 BIAOMHUX Mepexi. OCHOBHUMHM IIapaMy MOJIEN] € MapH
LSTM (Long short-term memor) - moaudikosana Bepcist RNN, 110 Ha BigMiHY Bif
mapiB IHIIMX BUJIB (3BMYaiiHi 4y convolutional) reHepyrOTh pe3ynbTaT
ONMPAIOYHCh TAKOX Ha IMOMEPEJIHbO OTPHMMAaHI JaHi (MOMEepeaHi clioBa B pEYEH,
nonepeHi kaapu y Bigeo). [llapu Embedding Ta Linear TpancgopMytoTs BX1HI Ta
BUXI1JHI JJaH1 BIIIOBIIHO.

# Define the PyTorch dataset
class LanguageModelDataset (torch.utils.data.Dataset) :
def  init (
self,
words,

sequence_ length,

self.sequence length = sequence length
self.words = words
self.unig words = self.get unig words()

self.index to word {index: word for index, word in enumerate (sel
f.uniqg words)}

{word: index for index, word in enumerate (sel

self.word to index
f.uniqg words)}

self.words indexes [self.word to index[w] for w in self.words]
def get unig words(self):

word counts = Counter (self.words)

return sorted(word counts, key=word counts.get, reverse=True)

def len (self) :

return len(self.words indexes) - self.sequence length

def getitem (self, index):
return (
torch.tensor (self.words indexes[index:index+self.sequence leng
thl),



torch.tensor (self.words indexes[index+1l:index+self.sequence le

ngth+1171),
)

# Define the LSTM-based language model
class LanguageModel (nn.Module) :
def init (self, vocab size):
super (LanguageModel, self). init ()
128
self.embedding dim

=3

self.lstm size

128
self.num layers

self.embedding nn.Embedding (

num_embeddings=vocab size,
embedding dim=self.embedding dim,
)
self.lstm nn.LSTM (

input size=self.lstm size,

hidden size=self.lstm size,
num layers=self.num layers,
dropout=0.2,
)
self.fc

def forward(self,

self.embedding (x)

X, prev_state):

embed

state

output,

self.fc(output)
state

logits

return logits,

def init state(self, sequence length):

return (torch.zeros(self.num layers,
ze),
torch.zeros(self.num layers,

ze))

# Set the hyperparameters

sequence_ length = 20
learning rate = 0.1
batch size = 2
n_epochs = 10
words = words[:2500]

nn.Linear (self.lstm size, vocab_ size)

self.lstm(embed, prev state)

sequence length, self.lstm si

sequence_ length, self.lstm si

# Create the PyTorch dataset and rows words loader

dataset
data loader

LanguageModelDataset (words,

# Create the PyTorch model and optimizer

model

DataLoader (dataset, batch size=

sequence length)

batch size, shuffle=True)

LanguageModel (len (dataset.unig words))



optimizer = optim.Adam(model.parameters (), lr=learning rate)

criterion nn.CrossEntropyLoss ()

IIpoyec naguanns 6i06yeaemuvcs WAAXOM BUOKPEMIEHHS NOCTIO08HOCMEN Cli8 3 MEKCH)
no 06i 3a pas, nepwia 0yoe O0agamucsi K 6XIOHUlL napamemp, Opyeuil wob nopieHamu 3
oopanumu  HeupoHHOW  Mepedcero. Ouikyeawi ma ompumaui  pezyibmamu  OyOymo
NOPIBHIOBAMUCS. 3 BUKOPUCAHHAM DYHKYIL, 68 ybomy eunadky CrossEntropylLoss, 3nauenHs skoi
onmumizamop 6yoe HAMA2AMUcs MIHIMI3Y8amu WISAXOM BU3HAYEHHS 2pAdiEHmY, 00epHeH020
nowupennss (backward propagation) noxionoi ma xopekmyeanus eacie. Ilapamemp
learning rate 6uxopucmogyemucs K KoeQiyicHm KopeKmy68anHs 6acié (no cymi KpoK 6 NOuyKax
Minimymy Gyuxyii). Yum 6in Oinvwui, mum weudue Oyode 6i00yeamucs 3MiHA, OOHAK €
Hebe3neKa nponycmumuy MiHiMyMm, Yu MeHuie mum 008uie ma modniuie mpeHys8anHs, aie € pusux
nepenasyanus mooeni. Hasuanusa cknadaemocs 3 nesHoi KilbKOCmi enox - NOSMOpHUX npoxoois
nO HA4ATbHUM OAHUM.

s pobomu mooeni 3 cnosamiu, 80HU KOOYVIOMbCS (0YO0yeEmMbCs CIOBHUK), npocmiuie
Kaxcyyu, 3 ycbo2o Habopy cie 8i0KUOAOMbCs NOBMOPU, THOEKCU Cli8 | 0Y0ymb iX KOOOM.

# Train the model

model.train ()

for epoch in range (n_epochs) :
state h, state ¢ = model.init state(sequence length)
loss = None

for batch, (x, y) in enumerate(data loader):
optimizer.zero grad()

y_pred, (state h, state c) = model(x, (state h, state c))
loss = criterion(y pred.transpose(l, 2), vy)

state h = state h.detach ()
state c.detach ()

state c¢

loss.backward ()
optimizer.step ()

print ({ 'epoch': epoch, 'loss': loss.item() })

— s mepeBipkd, BUKOPUCTOBYEMO PEUCHHS 3 YXKE€ BIJOMHUX CIIIB.
Pesynbrar OyBae mikaBum, xo4da pigko mae ceHc!

import numpy as np

def predict(dataset, model, text, next words=10):
model.eval ()

words = text.split(' ')
state h, state ¢ = model.init state(len(words))

for i in range (0, next words):



x = torch.tensor([[dataset.word to index[w] for w in words[i:]]])
y pred, (state h, state c) = model(x, (state h, state c))

last word logits = y pred[0][-1]
p = torch.nn.functional.softmax (last word logits, dim=0) .detach().

numpy ()
word index = np.random.choice (len(last word logits), p=p)
words.append (dataset.index to word[word index])

return words

print (" ".join (predict (dataset, model, text='Tm 3Haem BiH gxuy cyuira')))

3aeoanna 2. Y 3aBnaHHi | 171 HaBYaHHS BUKOPHUCTOBYIOThCS jumie 2500
nepmmx chiB 3 Owteie 30 000 gocTynmHuX dYepe3 JOBrWi 4dac HaB4yaHHS. Sk
JOJJaTKOBE 3aBIaHHs, y KOro € jgoctyn 1o cuda, MoaugikyBaTH Ta 3allyCTUTU
QJITOPUTM Ha BiJIEOKAPTI.

KonTpoJsbHi 3antMTaHHA

1. 3a nmonomoror  skoi (QyHKLII MOXHa po30UTHM HaOip JaHUX Ha
HaBYaJIbHI Ta TECTOBI1 JaH1 ?
Jns goro BukopucroByerbest LSTM?
Sx mpamroe LSTM?
Sk ICHYIOTh METOJIM BUMIPY TOYHOCTI MOJEN1?
[Ilo Taxe Crom-cioBa?
Uuwm BiapizusatoThes cron-cioBay NLTK | NLP&

SOk own



