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ABSTRACT 

The spread of fake news in the digital environment seriously threatens information security. Social 

networks allow disinformation to quickly reach large audiences, causing social tension and distorting 

public opinion. To address this challenge, it is important to apply machine learning models to automate 

the process of detecting false information and reduce human involvement in the classification process. 

This thesis presents a comparative analysis of five popular machine learning models applied to the task 

of fake news detection: Logistic Regression, Support Vector Machine, Random Forest, XGBoost, and 

BERT. 

 

BACKGROUND 

In today's digital world, users interact with vast amounts of information on a daily basis, which creates a 

favorable environment for the spread of disinformation. Now it is more difficult to distinguish between true 

and fake information, even for sophisticated users. At the same time, the growing availability of generative 

artificial intelligence models (e.g., GPT, deepfake technologies) has significantly increased the level of 

plausibility of the content created, making the task of automatically detecting fake news extremely difficult. 

This situation calls for the introduction of intelligent systems capable of adaptively analyzing large amounts of 

textual information, taking into account the context, style, and source of the data. 

OBJECTIVE 

The goal of the study is to determine the most effective machine learning model for automatic fake news 

detection in the digital environment. The main task is to compare popular models, such as Logistic Regression, 

Support Vector Machine, Random Forest, XGBoost, and BERT, taking into account several performance 

criteria: classification accuracy, training time, classification time per sample, memory consumption, and 

implementation complexity [1]. 

METHODS 

To achieve this goal, the study used a combination of methods, including text data analysis and multi-criteria 

evaluation. For the integral assessment, we used the method of normalization of indicators and additive 

convolution with weighting coefficients that reflect the practical importance of each criterion (comparative 

analysis of models). The Pareto principle was also applied to identify the models that demonstrate the best 

balance between performance and resource costs. 

 

RESULTS 

Five machine learning models were selected: Logistic Regression, Support Vector Machine, Random Forest, 

XGBoost, and BERT, which were tested on datasets with fake and real news. Each model was evaluated by 
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several criteria: classification accuracy, training time, classification time per sample, RAM usage, and 

implementation complexity. The results of the comparative analysis are presented in Table 1. 

 

Table 1. The comparative characteristics of machine learning models. 

Compiled by the author based on [2] 

Criteria/Models 
Logistic 

regression 

Support Vector 

Machine 

Random 

Forest 
XGBoost BERT 

Classification accuracy, % 80.52 94.4 94.4 79.22 99 

Training time, min 3 10 20 30 90 

Classification speed, ms 0.5 5 10 15 120 

Memory consumption, 

rated on a 3-point scale 
3 2 2 2 1 

Ease of implementation, 

rated on a 3-point scale 
3 2 2 1 1 

 

Logistic Regression [3] demonstrated the best balance between accuracy, speed, and efficient use of 

resources: it provided high classification speed, minimal memory consumption, and ease of implementation. 

The XGBoost model showed a high level of accuracy and worked well with large datasets, but was inferior in 

terms of ease of setup and required more training time. Support Vector Machine provided high accuracy but 

required significant computing resources and more processing time. The BERT model demonstrated the 

highest classification accuracy (99%), though its use was accompanied by high memory consumption, long 

training, and difficulty in integrating into application systems. Random Forest had average performance across 

all criteria; however, it was not among the Pareto-optimal solutions. 

CONCLUSION 

The study confirmed the feasibility of using machine learning models to automatically detect fake news. Based 

on a multicriteria analysis, it was found that Logistic Regression provides the best balance between 

classification accuracy, processing speed, resource consumption, and ease of implementation, making it the 

best choice for application systems with limited computing capabilities. The XGBoost model proved to be 

effective for processing large amounts of data, while BERT, despite being the most accurate, requires excessive 

resources, which limits its practical use without the appropriate infrastructure. 
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ДОДАТОК Г 

Експертний висновок результатів перевірки кваліфікаційної роботи на 

відповідність оформлення вимогам ДСТУ 3008:2015 
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ДОДАТОК Д 

ОСНОВНИЙ КОД ПРОГРАМИ 

 

import re 

import nltk 

import spacy 

 

nltk.download('stopwords') 

from nltk.corpus import stopwords 

stop_words = set(stopwords.words('english')) 

 

nlp = spacy.load("en_core_web_sm") 

 

def clean_text(text): 

    text = text.lower() 

    text = re.sub(r"[^a-z\s]", "", text) 

    return text 

 

def lemmatize_text(text): 

    doc = nlp(text) 

    tokens = [token.lemma_ for token in doc if token.lemma_ not in 

stop_words and token.is_alpha] 

    return " ".join(tokens) 

 

def preprocess_text(text): 

    cleaned = clean_text(text) 

    lemmatized = lemmatize_text(cleaned) 

    return lemmatized 

 

def preprocess_dataframe(df, text_column="text"): 

    df[text_column] = df[text_column].apply(preprocess_text) 

    return df 
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ДОДАТОК Е 

Звіт результатів перевірки на унікальність тексту в базі ХНУРЕ 

 
 

  



68 

 


