JIOJATOK A

I'padiunmii matepian kBamdikaiiitHoi poOOTH
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XapKiBCHKUH HAIliOHAILHUHN YHIBEPCUTET PadiOeIeKTPOHIKH
kaeapa EOM

MOJIEJIb  KJIACU®DIKALII TEKCTOBUX JOKYMEHTIB
13 AJAIITMBHUM OHOBJIEHHAM KIIIOYEBUX  CJIIB
BUXIJHUX  KJIACIB

Kgaridikariitaa podora

Jpyruii piBeHpb (Marictp)

ABTOp KepiBuuk
Morunnescokuit J1.1 Bapkoscrka O.1O.
cT. tp. ClIm-21-2 not. kap. EOM

AKTYAJIbHICTb KBAJIIDIKALIIMHOI POBOTU

* 301IbLIEHHS 00cAriB iH(OopMaNii y Coepu 3acTocyBanHs:
1 (poBOMY BHITISIIL,

. TaHHS BUMOT BUABAEHHSA
DL X P & MeaAnupmHa =
HIBUIKOCTI 0OPOOKHU Ta TOCTYITY cnamy
1o iHopMaIlii;

° TI1IBUIICHHS TPOAYKTUBHOCTI B

. AHQOAR3 .
no 1H(opmarii; . PiHAHCH
Iyt hopmarii; : JeeTesT aHC
° IMIMPOKUI CHEKTp obnacTei
3aCTOCYBaHHS.

Ocsita




OI'JIZI BIBJTIOTEK NLP

_

Natural Language -HAMMOMNYASPHILLA TA MOBHA -MOBIABHQ;
ToolKit NLP 6ibAioTeka; -HE MIATPMMYE MOAEAI
-LLIBUAKQ TOKEHI3ALLf peYeHb ; HEMPOHHUX MEPEX;

-MIATPUMYE HAMBIABLLY KiABKICTb
MOB MOPIBHAHO 3 iHLLIMAM
BibAIOTEKAMM.

SpaCy -HOMLWBMALLMI NLP -TOKEHI3aLLisi peyYeHb
PPENMBOPK; MOBIAbHILLIA, HiXX Y NLTK;
-BUKOPUCTOBYE HEMPOHHI -He NIATPUMYE Barato Mos.
MEPEXi AAS HABYOHHS AESAKMX ICHYIOTb MOAEAI TIAbKM AAS 7
MOAEAEN; MOB.

Gensim -MIATOUMYE TAMBOKE HOBYOHHS,  -MPU3HAYESHMIA AAS
-NPALIOE 3 BEAUKMMIM BA3aMM HEKOHTPOALOBAHOTO
AQHMX | 0BPOBAIE MNOTOKM (unsupervised) MOAEAIOBAHHS
AQHUX; TEKCTY

META KBAJII®IKAIIIMHOT POBOTU

* € po3apoOka Mmoxeni sika Oymae KinacudikyBarh KBamigikalliifHi poOOTH.
MPOTECTYBATH BILUIUB METOIIB MPEMPOIECIHTY Ha KJIacupikalliro

Takox
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3AJTAYI KBAJII®IKALIIMHOI POBOTI

° aHaJi3 IpeaIMeTHOl 00acTi;

* BU3Ha4YCHHs niana3oHy TF CIIOBHHKY, y SKUH MOTPAaIISIOTh aBTOPCHKI KITFOUOBI
CJIOBA;

*  po3poOka mMopeni kinacudikaiiiiz afanTHBHUM OHOBICHHSM KIIFOYOBUX CIIiB;

* eKCIIepUMEHTANIbHI JOCTIPKEHHS /I BU3HAUYCHHsI BIUTMBY JIEMATH3aIlli, CTEMIHTY Ta
KIJIBKOCTI 3HAUYLMX CJIIB Ha TOYHICTh Kiaacu(iKamii

° aHaJi3 OTPUMAaHMX PE3YIBTaTIB.

PINIEHHSI TIOCTABJTIEHOI 3AJTAUYI.
MOJEJIb CMICTEMI BITOPAIKOBAHOI'O 3BEPITAHHS JIOKYMEHTIB

] ETan BuInauens JHa4yWOro RIanaacHy
Niar l ETan SAHaverns UaCTOTHOl B3 Tepuis QECTOTHOM CROBHIKY ANS NOZaNsILO| xnacudiaull

Tenepasin o5polies Ll Socywe=Te

Tecront | convert lower case H renove pusctustion H rescve apostrophe | Butsnavenyit 23NasoH e

ANR NOZANMWO! KNICHPIXAL

o

AocywawT Y
I remove 302 werds H resOVe_aposteophe H stemming |

ToRyseas vasremacs
08y




MOZEJIb 3A AJAITTVIBHVIM OHOBJIEHHIM KJTFOHOBIX CJ1IB
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BIICHOBKM

B XOAi KBOAIPIKALLIMHOI pPOBOTM OYyAO MPOBEAEHO QHOAI3 MPeAMeTHOI obacTi. [MpuBeaeHi

MPUKACAM BUKOPUCTAHHS KAQCHMADIKATOPIB Y PI3HMX TAAY35X.

ByAO 3QMPOMOHOBAHO MIAXIA AAS BM3HQYEHHS 3HAYYLLIMX CAIB AOKYMEHTY AAS MOACABLLIOTO X

BUKOPUCTAHHS Y MPOLLECI KAQCUADIKALLT B SKOCTIi BEKTOPA O3HAK.

TOKOX B XOAi KBOAIGDIKALLIMHOT poBOTM OYAM MPOBEAEHI EKCMEPEMEHTAAbHI AOCAIAXKEHS AAS
BUABAEHHS BMAMBY A€ MATM3ALLIT, CTEMIHIY TA KiABKOCTI 3HAYYLLMX CAIB HO TOYHICTb KAQCMUMADIKAILLIT.

TokoXX ©OyAd 30MNPOMOHOBOHA MOAEAb KAQCMODIKALL TEKCTOBUMX AOKYMEHTIB 3 QACMTMBHMM

OHOBAEHHSM KAIOHYOBUX CAIB.
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Systems. Volume Il: Computational Linguistics Workshop,
Kharkiv, Ukraine, April 20-21, 2023, 244-255

COMPUTER SYSTEMS
AND INFORMATION
TECHNOLOGIES
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JOIAATOK b
Kon nporpamu

Jlictunr b.1 — parser.py

import pdfplumber
import os

from nltk.corpus import stopwords

from nltk.tokenize import word tokenize

from nltk.stem import PorterStemmer , WordNetLemmatizer
from collections import Counter

from num2words import num2words

import numpy as np

def convert lower case (data):
return np.char.lower (data)

def remove stop words (data):
stop _words = stopwords.words('english')
words = word tokenize(str(data))
new_text = ""
for w in words:

if w not in stop words and len(w) > 1:
new text = new text + " " + w
return new_ text
def remove punctuation(data):
symbols = "I\"#8%& () *+-./:;<=>2@[\]"*_"{]}~\n"
for i in range(len(symbols)) :
data = np.char.replace(data, symbols[i], ' ")

data = np.char.replace(data, " ", " ")
data = np.char.replace(data, ',', '")
return data

def remove apostrophe (data):
return np.char.replace(data, "'", "")

def lemmatization (data) :
lem = WordNetLemmatizer ()

tokens = word tokenize (str(data))
new_text = ""
for w in tokens:
new text = new _text + " " + lem.lemmatize (w)
return new_ text

def stemming (data) :
stemmer= PorterStemmer ()

tokens = word tokenize (str(data))
new_text = ""
for w in tokens:
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new _text = new_text + " " + stemmer.stem(w)
return new_ text

def convert numbers (data):
tokens = word tokenize(str(data))
new text = ""
for w in tokens:

try:
w = num2words (int (w))
except:
a=20
new text = new text + " " + w
new text = np.char.replace (new text, "-", " ")

return new_text

def preprocessSTEM (data) :
data = convert lower case (data)

data = remove punctuation(data) #remove comma seperately

data = remove apostrophe (data)

data = remove stop words (data)

data = convert numbers (data)

data = stemming(data)

data = remove punctuation (data)

data = convert numbers (data)

data = stemming(data) #needed again as we need to stem the words

data = remove punctuation(data) #needed again as num2word is giving
few hypens and commas fourty-one

data = remove stop words(data) #needed again as num2word 1is giving
stop words 101 - one hundred and one

return data

def preprocessLEM (data) :
data = convert lower case (data)

data = remove punctuation(data) #remove comma seperately

data = remove apostrophe (data)

data = remove stop words (data)

data = convert numbers (data)

data = lemmatization (data)

data = remove punctuation (data)

data = convert numbers (data)

data = lemmatization(data) #needed again as we need to stem the words

data = remove punctuation(data) #needed again as num2word 1is giving
few hypens and commas fourty-one

data = remove stop words(data) #needed again as num2word is giving
stop words 101 - one hundred and one

return data

def preprocess (data) :

data = convert lower case (data)

data = remove punctuation(data) #remove comma seperately

data = remove apostrophe (data)

data = remove stop words (data)

data = convert numbers (data)

data = remove punctuation (data)

data = convert numbers (data)

data = remove punctuation(data) #needed again as num2word 1is giving
few hypens and commas fourty-one

data = remove stop words(data) #needed again as num2word is giving
stop words 101 - one hundred and one

return data

dir = os.listdir('./Mag EOM'")
count = 0
referat word = []
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diplom = str()

docNum="30"
stopcycle = 68
with pdfplumber.open("./testdoc/"+docNum+".pdf") as pdf:
for i in range( 7,len(pdf.pages)):
tmp = pdf.pages[i].extract words ()
for j in range( i,len (pdf.pages)):
tmp2 = pdf.pages[j].extract words()

diplom = diplom + pdf.pages[j].extract text()

if j == stopcycle:
print ("----- break™")
break

if j == stopcycle:
print ("----- break™")
break

with open(docNum+" allDiplom.txt", "w" ,encoding='utf-8') as file:
file.write(diplom)

processed textSTEM = word tokenize (str (preprocessSTEM(diplom)))
processed textLEM = word tokenize (str (preprocessLEM(diplom)))
processed text = word tokenize (str(preprocess(diplom)))

def func(processed text, type, mode=False):
DF = {}
for i in range(len(processed text)):
tokens = processed text[i]

try:

DF [tokens] .add (1)
except:

DF [tokens] = {i}

for 1 in DF':
DF[i] = len(DF[i])

def doc_ freqg(word) :
c =20
try:
c = DF[word]
except:
pass
return c
doc = O

tokens = processed text

counter = Counter (processed text)
words count = len( processed text)
list word = []

list tf = []

1=0

for token in np.unique (tokens):



tf = counter[token]/words count
list tf.append(tf)
list word.append (token)

n = len(list tf)
swapped = False
for i in range(n-1):
for j in range (0, n-i-1):
if list tf[j] < list tf[j + 1]:
swapped = True
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list tf[j], list tf[j + 1] = list tf[j + 11, list tf[j]

list word[j], 1list word[j + 1] = 1list word[]

list word[j]

if not swapped:
break

+ 117,

with open(docNum+type+" onlywords.txt", "w",encoding='utf-8') as file:
for i in range(0,235):
file.write(f"{list_word[i]}\n")
if mode:
with open(docNum+type+" onlywords.txt", "w",encoding='utf-8') as

file:
for i in range(len(list word)):
file.write(f"{list_word[i]}\n")

dlem = lemmatization (diplom)

with open(docNum+" allDiplomLem.txt", "w" ,encoding='utf-8') as file:

file.write(dlem)

dstem = stemming (diplom)

with open(docNum+" allDiplomStem.txt", "w" ,encoding='utf-8') as file:

file.write (dstem)

func
func
func
func

processed textSTEM, "STEM")

processed textLEM, "LEM")

processed text, "Ordinary words")
processed text, "Ordinary wordsALL", True)

—~ o~~~

Jlictuur b.2 — train.py

import torch

from transformers.file utils import is_ tf available, 1is torch available,

is _torch tpu available

from transformers import BertTokenizerFast, BertForSequenceClassification

from transformers import Trainer, TrainingArguments
import numpy as np

import random

from sklearn.datasets import fetch 20newsgroups

from sklearn.model selection import train test split
from sklearn.metrics import accuracy score

def set seed(seed: int):
Helper function for reproducible Dbehavior to set the
“‘random” ', " numpy  , "~ “torch'' and/or "Ttf " (if
installed) .

seed in
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Args:
seed (:obj: int’): The seed to set.
random. seed (seed)
np.random. seed (seed)
if is_torch available():
torch.manual seed(seed)
torch.cuda.manual seed all (seed)
# safe to call this function even if cuda i1s not available
if is tf available():
import tensorflow as tf
tf.random.set seed(seed)

set seed (1)

# the model we gonna train, base uncased BERT

# check text classification models here:
https://huggingface.co/models?filter=text-classification
model name = "bert-base-uncased"

# max sequence length for each document/sentence sample

max_ length = 512

# load the tokenizer

tokenizer = BertTokenizerFast.from pretrained(model name,
do lower case=True)

def read 20newsgroups (test size=0.2):
# download & load 20newsgroups dataset from sklearn's repos

dataset = fetch 20newsgroups (subset="all", shuffle=True,
remove= ("headers", "footers", "quotes"))
documents = dataset.data

labels = dataset.target

# split into training & testing a return data as well as label names

return train test split (documents, labels, test size=test size),
dataset.target names

# call the function

(train_texts, wvalid texts, train labels, wvalid labels), target names =
read 20newsgroups ()

# tokenize the dataset, truncate when passed "max length’,

# and pad with 0's when less than 'max length’

train _encodings = tokenizer(train texts, truncation=True, padding=True,
max length=max length)

valid encodings
max length=max length)

tokenizer (valid texts, truncation=True, padding=True,

class NewsGroupsDataset (torch.utils.data.Dataset) :
def init (self, encodings, labels):
self.encodings = encodings
self.labels = labels

def getitem (self, idx):

item = {k: torch.tensor (v[idx]) for k, v in
self.encodings.items ()}
item["labels"] = torch.tensor([self.labels[idx]])

return item

def len (self):
return len(self.labels)

# convert our tokenized data into a torch Dataset

train dataset = NewsGroupsDataset (train encodings, train labels)
valid dataset NewsGroupsDataset (valid encodings, valid labels)
# load the model and pass to CUDA
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model = BertForSequenceClassification.from pretrained(model name,
num labels=len (target names)).to("cuda")

def compute metrics (pred):
labels = pred.label ids

preds = pred.predictions.argmax(-1)

# calculate accuracy using sklearn's function

acc = accuracy score(labels, preds)

return {

'accuracy': acc,
}
training args = TrainingArguments (

output dir='./results', # output directory

num_train epochs=3, # total number of training epochs

per device train batch size=8§, # batch size per device during
training

per device eval batch size=20, # batch size for evaluation

warmup_ steps=500, # number of warmup steps for learning
rate scheduler

weight decay=0.01, # strength of weight decay

logging dir='./logs', # directory for storing logs

load best model at end=True, # load the best model when finished

training (default metric is loss)

# but you can specify “metric for best model® argument to change to
accuracy or other metric

logging steps=400, # log & save weights each
logging steps

save steps=400,

evaluation strategy="steps", # evaluate each “logging steps’
)
trainer = Trainer (
model=model, # the instantiated Transformers
model to be trained
args=training args, # training arguments, defined
above
train dataset=train dataset, # training dataset
eval dataset=valid dataset, # evaluation dataset
compute metrics=compute metrics, # the callback that computes

metrics of interest
)
# train the model
trainer.train()
# evaluate the current model after training
trainer.evaluate ()
# saving the fine tuned model & tokenizer
model path = "20newsgroups-bert-base-uncased"
model.save pretrained(model path)
tokenizer.save pretrained(model path)



