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Abstract 

Sentiment analysis is a process in natural language processing (NLP) to analyze and understand the 

emotions, opinions and attitudes people express through text. In this paper we give a clear and detailed 

overview of different methods used in sentiment analysis by dividing them into main categories and 

explaining their key features, benefits and drawbacks. We explore several types of approaches such as 

those based on dictionaries (lexicons), machine learning models and methods that combine both. Each of 

these has its own strengths and challenges when it comes to analyzing sentiment in text. We also look at 

some of the common problems faced in this area like detecting sarcasm, understanding context and 

adjust to different types of content or topics. Understanding how sentiment analysis has developed over 

time is also important as it helps to improve future research. By going over these issues and new 

directions in research our goal is to help guide the development of better, more accurate and responsible 

sentiment analysis tools. 

 

Keywords: Sentiment Analysis, Natural Language Processing (NLP), Lexicon-based Approaches, 

Machine Learning,Context-aware Sentiment Analysis. 

 

Introduction 

Sentiment analysis is a key part of Natural Language Processing (NLP) that helps understand people’s 

feelings, opinions and attitudes through text. In today’s digital world the amount of online text has 

grown rapidly, making it important to analyze and understand sentiments in many areas. From checking 

customer reviews to tracking social media discussions, sentiment analysis helps businesses and 

organizations make better decisions. The systematic evaluation of text- based sentiments depends on 

sentiment analysis technologies which are known as opinion mining methods currently enabling 

important insights in this area. 

Sentiment analysis is applied across different domains in customer feedback analysis, brand monitoring, 

political opinion tracking and even mental health assessments. 

Companies use it to know what customers think, improve their products and plan better marketing 

strategies. It helps identify problems quickly and build strong customer relationships. Beyond business, 

sentiment analysis is also used in areas like politics and social issues to understand how people feel 

about events, policies and trends. 

With growing research in machine learning and NLP many new techniques have been developed for 

sentiment analysis. To move forward in this field it’s important to study these methods understand their 

working and recognize their challenges. This paper aims to review different sentiment analysis methods, 
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their strengths and weaknesses and highlight possible directions for futureresearch 

 

Literature Review 

Sentiment analysis is a vital component of Natural Language Processing (NLP) focuses on identifying 

and interpreting emotions, opinions and attitudes expressed in textual data. With the exponential growth 

of digital content, understanding sentiment has become crucial across various domains, including 

marketing, social media monitoring and public opinion analysis. 

Over the years numerous methodologies have been developed for sentiment analysis broadly categorized 

into lexicon-based approaches. Sentiment analysis can be broadly classified into three levels: document-

level, sentence-level, and aspect-level analysis. Document-level sentiment analysis examines the 

overall sentiment of a complete document. Sentence- level sentiment focuses on identifying sentiment at 

the sentence level often dealing with mixed sentiments. 

Aspect-level sentiment analysis is more granular identifying sentiment related to specific aspects or 

features of a product or topic. Each of these levels offers unique insights and comes with its own set of 

challenges. 

 

Lexicon-Based Approaches 

Lexicon-based methods rely on predefined dictionaries of words that carry known sentiment values 

(positive, negative, or neutral). These methods compute the sentiment of a text by aggregating the 

sentiment scores of individual words or phrases. While easy to implement and language-independent 

these techniques often struggle with context, sarcasm and polysemy. For instance, the word “sick” could 

convey negativity in a medical context but positivity in a slang context (e.g., "That’s sick!" meaning 

"That’s cool!"). Machine Learning Approaches Machine learning models learn sentiment For instance 

the word “sick” could convey negativity in a medical context but positivity in a slang context (e.g., 

"That’s sick!" meaning "That’s cool!"). 

Machine Learning Approaches 

Machine learning models learn sentiment patterns from labeled datasets. Traditional supervised learning 

algorithms like Naive Bayes, Support Vector Machines (SVM) and Logistic Regression are commonly 

used due to their robustness and efficiency in classification tasks. More recently, deep learning models 

such as Convolutional Neural Networks (CNNs), Recurrent Neural Networks (RNNs), Long Short-Term 

Memory (LSTM) networks, and Bidirectional LSTM (BiLSTM) have shown impressive performance by 

capturing complex linguistic structures and contextual dependencies in text. However, these models 

often require large annotated datasets and high computational resources. 

 

Hybrid Approaches 

Hybrid methods combine the strengths of both lexicon-based and machine learning techniques. For 

example, lexicons can be used to generate features for machine learning models or lexicon based rules 

can be applied as post-processing steps to refine the output of statistical models. These approaches aim 

to overcome individual limitations and provide a more comprehensive sentiment detection mechanism. 

 

Key Challenges 

Despite significant progress, sentiment analysis faces several challenges: 

Contextual Understanding: Understanding word meaning in context is difficult. Words can have 
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different sentiments based on usage. 

Sarcasm and Irony Detection: Detecting sarcasm remains a major hurdle for automated systems. 

Domain Adaptability: A model trained on movie reviews may not perform well on product reviews or 

social media data. 

Multilingual Analysis: Processing text in multiple languages and dialects introduces added complexity 

in sentiment classification. 

 

Summary of Sentiment Analysis Techniques 

Paper Title Focus Area Methodologies Employed Key Findings 

Machine Learning 

Approaches for 

Sentiment Analysis 

Tan, Lee, and Lim, 

2023 

Comparison of 

ML algorithms in 

sentiment analysis 

Naive Bayes, SVM, Deep 

Learning (CNNs, RNNs) 

Evaluated various ML 

algorithms; highlighted 

challenges in analyzing 

poorly structured and 

sarcastic text; emphasized 

the need for trustworthy 

language 

models. 

Strategies for 

Sentiment Analysis 

in Textual Data 

Appiahene et al., 2022 

Lexicon-based and

 ML 

methods for 

sentiment analysis 

Lexicon-based techniques, 

Machine Learning methods 

Discussed the application of 

sentiment analysis in 

decision-making; emphasized 

the importance of combining 

different methodologies 

for improved accuracy. 

Machine Learning-

based Approaches 

for Urdu-based 

Sentiment Analysis 

Liaqat et  al., 2022 

Urdu language 

sentiment analysis 

Supervised Learning, Deep 

Learning, NLP techniques 

Reviewed 40 papers; found 

that combining sentiment 

analysis with information 

retrieval and machine 

translation enhances 

performance in Urdu-based 

sentiment analysis. 

Challenges and 

Approaches in 

Sentiment Analysis 

Gouthamia and  

Hegde, 2021 

Issues in 

sentiment analysis 

accuracy and 

evaluation 

Combination of Machine 

Learning and Dictionary-based 

techniques 

Identified difficulties in 

determining precise 

sentiment meaning and 

polarity; highlighted the 

importance of accuracy, 

precision, recall, and F- 

measure  in  evaluating 

results. 

TF-IDF based 

Sentiment 

Classification Model 

Hassan and Islam, 

2021 

Sentiment 

classification 

using TF-IDF 

TF-IDF, Sentiment Classification 

Model 

Developed a sentiment 

classification model based on 

TF-IDF achieving 92% 

accuracy; demonstrated 

effectiveness  in 
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classifying sentiment 

values. 

 

Evaluation of Sentiment Analysis Methods 

After reviewing different methods used sentiment analysis, we found that each approach has its own 

benefits and problems. Let’s look at them one by one: 

Lexicon-Based Methods: These use dictionaries of words that already have a positive, negative, or 

neutral meaning. They are easy to use and do not need training data. But they often fail to understand the 

meaning of a word based on context. For example the word “cold” could be negative in a weather review 

but neutral in a medical report. Also, sarcasm is a big challenge for these methods. 

Machine Learning Methods: These methods learn from labeled data (where each sentence or document 

is already marked as positive or negative). Basic models like Naive Bayes and SVM work well on 

simple data. Deep learning models like LSTM and CNN can understand more complex text. However, 

they need a lot of data and powerful computers to train, which can be costly and time-consuming. 

Hybrid Methods: These try to mix the good parts of both lexicon-based and machine learning 

approaches. For example, some models use word dictionaries to improve accuracy or clean the data 

before training. These methods usually perform better than using either technique alone, but combining 

them properly can be tricky. 

 

Challenges Found in Research: 

1. Understanding Context: Same words can mean different things depending on the situation. 

2. Sarcasm Detection: Machines often fail to detect sarcasm, which changes the meaning completely. 

3. Domain Dependence: A model trained on movie reviews might not work well on tweets or product 

feedback 

4. Language Barrier: Most tools work in English. It’s harder to analyze texts in regional or mixed 

languages 

Overall we observed that newer machine learning and deep learning models offer better performance, but 

they also come with higher needs for data and hardware. Hybrid approaches seem promising for future 

work. 

However, real-world problems like sarcasm, context, and multi-language support still need more focus. 

 

Comparison of Sentiment Analysis Methods 

Here is the bar chart comparing sentiment analysis methods across three key evaluation criteria: 

Accuracy: How precise each method is. 

Context Handling: Ability to understand word meaning in different situations. 

Data Needed: Amount of data and resources required (higher = more data needed). 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250344546 Volume 7, Issue 3, May-June 2025 5 

 

 
 

Future Work 

Although sentiment analysis tools have improved significantly, there are still many areas that require 

further development. One of the biggest challenges is detecting sarcasm and irony in text. Humans can 

understand sarcasm based on tone or context, but machines often fail to recognize when someone says 

something like “Great job!” in a negative way. Future research should focus on building smarter models 

that can understand such language cues using emotional context or deeper sentence structure analysis. 

Another major area for future development is multilingual sentiment analysis. Most current models are 

designed for English, but in real life, people post opinions in various languages or even mix languages in 

one sentence (e.g., Hinglish: Hindi + English). Developing sentiment analysis tools that can handle these 

multilingual or code-mixed texts will help make the technology useful for a larger audience, especially 

in countries with diverse languages. 

Domain adaptability is also important. For example a model trained on movie reviews may not give 

accurate results when used on tweets or customer support chats. Future sentiment analysis systems 

should be more flexible and able to adjust to new domains without retraining from scratch. 

Another key future direction is real-time sentiment analysis. With the increasing use of live social 

media platforms there is a need for tools that can instantly detect and respond to public opinions. 

Lastly future systems should go beyond just labeling opinions as “positive,” “negative,” or “neutral.” 

They should be able to understand specific emotions like anger, joy, sadness, or surprise and connect 

these emotions to certain features of a product or event. This will make feedback more detailed and 

useful for decision- making. 

 

Conclusion 

This paper presented a comprehensive overview of sentiment analysis techniques and tools, including 

lexicon-based approaches, machine learning methods, deep learning models, and hybrid systems. Each 
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method offers its own advantages. For example, lexicon-based methods are simple and easy to apply but 

may miss the true meaning of a sentence when the context is complex. On the other hand machine 

learning and deep learning methods provide better accuracy because they learn patterns from large 

datasets, but they require more data, time, and computing power. 

We also explored hybrid approaches that combine dictionary-based and machine learning techniques to 

make sentiment analysis more accurate. These approaches aim to cover the weaknesses of individual 

methods by using their strengths together. 

In addition, the paper discussed the major challenges faced in sentiment analysis today such as handling 

sarcasm, understanding the context of words, dealing with different languages and adapting models to 

various topics or types of data. These problems can reduce the reliability of sentiment analysis if not 

handled properly. 

To help readers better understand how various methods perform, we included a bar chart comparing 

their effectiveness along with a summary table of different research works in the field. 

In conclusion, while sentiment analysis has made great progress, there is still a need for improvement. 

By continuing to explore smarter, more adaptable, and emotion-aware systems, researchers and 

developers can create tools that not only understand people’s opinions more accurately but also help 

businesses, governments, and communities make better, faster, and more informed decisions. 
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