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Abstract - The proliferation of social media platforms has 
led to an unprecedented volume of user-generated content, 
making it crucial to develop efficient methods for analyzing 
and interpreting sentiments expressed online. This review 
paper explores the application of machine learning (ML) 
techniques in the analysis and identification of sentiment in 
social media posts. We provide a comprehensive overview of 
various ML models, including supervised, unsupervised, and 
hybrid approaches, and their effectiveness in capturing the 
nuanced emotional undertones of social media content. Key 
methodologies discussed include natural language processing 
(NLP) techniques, sentiment analysis algorithms, and deep 
learning architectures such as recurrent neural networks 
(RNNs) and transformers. The paper also examines challenges 
and limitations associated with these techniques, including the 
handling of sarcasm, context-specific expressions, and the 
diversity of languages and dialects. Additionally, we review 
recent advancements in ML that enhance sentiment analysis 
accuracy and discuss potential future directions for research 
in this rapidly evolving field. By synthesizing current 
methodologies and identifying gaps in existing research, this 
review aims to provide valuable insights for both practitioners 
and researchers interested in leveraging ML for effective 
sentiment analysis in social media. 
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1.HISTORY 

The history of leveraging machine learning techniques for 
analyzing and identifying sentiment in social media posts 
reflects a remarkable evolution in technology and 
methodology. In the early 2000s, sentiment analysis was 
largely reliant on rudimentary approaches such as keyword 
matching and rule-based systems, focusing primarily on 
customer reviews and news articles. As machine learning 
gained traction, researchers transitioned to more advanced 
techniques, introducing supervised learning algorithms like 
support vector machines and naive Bayes classifiers. These 
methods improved sentiment classification by utilizing 
labeled datasets and feature extraction techniques such as 
bag-of-words and TF-IDF. The rise of social media platforms 
further complicated sentiment analysis due to the informal 

and diverse nature of user-generated content, prompting the 
development of sentiment lexicons like AFINN and VADER. 
The 2010s marked a significant shift with the advent of deep 
learning, which introduced word embeddings (e.g., 
Word2Vec, GloVe), recurrent neural networks (RNNs), and 
transformers (e.g., BERT, GPT), allowing for a deeper 
understanding of context and sentiment in text. Modern 
applications of sentiment analysis span various domains, 
including business, politics, healthcare, and crisis 
management, with real-time analysis becoming increasingly 
feasible.  

Despite these advancements, challenges such as handling 
diverse language, mitigating biases, and ensuring model 
robustness persist. Looking ahead, future developments are 
expected to focus on multimodal analysis, explainable AI, 
cross-language and cross-culture capabilities, and 
addressing ethical concerns. The progress in sentiment 
analysis underscores a dynamic field that continues to adapt 
and innovate in response to the evolving landscape of social 
media. 

In the realm of handling diverse language, one key challenge 
lies in the nuances and intricacies of different languages. For 
example, idiomatic expressions or cultural references can 
pose difficulties for machine learning models. To overcome 
this, researchers are exploring ways to incorporate cultural 
context and linguistic variations into their algorithms. By 
doing so, they aim to improve the accuracy and effectiveness 
of language processing systems across a wide range of 
linguistic backgrounds. Mitigating biases in AI algorithms is 
another critical issue that researchers are actively working 
to address. Biases can manifest in various forms, such as 
gender bias, racial bias, or socio-economic bias. To combat 
this, experts are developing techniques to detect and 
mitigate biases within AI models. For instance, using diverse 
training data sets and implementing bias detection 
algorithms can help reduce the impact of biased outcomes in 
AI applications. 

Ensuring model robustness is essential for the reliability and 
effectiveness of AI systems. Robust models are able to 
perform consistently across different scenarios and data 
inputs. To achieve this, researchers are exploring techniques 
such as model ensembling, data augmentation, and 
adversarial training. These methods help improve the 
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generalization and stability of AI models, making them more 
resilient to noise and variations in input data. 

Looking towards the future, the field of AI is poised to make 
significant advancements in various areas. Multimodal 
analysis, which involves processing and understanding 
different types of data (such as text, images, and videos) 
simultaneously, holds great promise for enhancing AI 
capabilities. By integrating information from multiple 
modalities, AI systems can gain a more comprehensive 
understanding of the world and improve decision-making 
processes. 

Explainable AI is another key focus for future developments. 
As AI systems become more complex and sophisticated, 
there is a growing need to understand and interpret their 
decisions. Explainable AI aims to provide transparent and 
interpretable explanations for AI outputs, enabling users to 
trust and verify the reasoning behind AI recommendations 
or actions. 

Cross-language and cross-culture capabilities are becoming 
increasingly important in our interconnected world. AI 
systems that can seamlessly operate across different 
languages and cultural contexts have the potential to bridge 
communication gaps and facilitate global collaboration. By 
developing AI models that are sensitive to linguistic and 
cultural diversity, researchers aim to promote inclusivity 
and accessibility in AI technologies. 

Addressing ethical concerns is a fundamental aspect of AI 
development and deployment. As AI systems become more 
integrated into various aspects of society, ensuring ethical 
guidelines and principles are followed is paramount. From 
privacy issues to algorithmic fairness, ethical considerations 
play a crucial role in shaping the responsible use of AI 
technologies. By prioritizing ethical standards and 
promoting transparency in AI practices, researchers aim to 
build trust and credibility in AI applications. 

2.INTRODUCTION 

Sentiment analysis, also known as opinion mining, is a 
natural language processing (NLP) technique used to 
identify and extract subjective information from textual data. 
It aims to determine the sentiment expressed in a piece of 
text—whether it is positive, negative, or neutral. This 
process involves analyzing various aspects of language, 
including word choice, syntax, and context. Sentiment 
analysis has a wide range of applications, from assessing 
customer feedback and monitoring brand reputation to 
analyzing public opinion on social and political issues. By 
leveraging computational techniques, sentiment analysis 
enables organizations to gain valuable insights from large 
volumes of unstructured data, facilitating more informed 
decision-making and enhancing understanding of 
stakeholder sentiments. 

 

Figure-1: Sentiment 

2.1.Importance of sentiment analysis in social 
media 

Sentiment analysis in social media is critically important due 
to the vast and dynamic nature of these platforms, where 
user-generated content rapidly reflects public opinion and 
trends. Social media serves as a real-time barometer of 
sentiment, allowing organizations, brands, and policymakers 
to gauge public reactions, identify emerging issues, and track 
shifts in consumer attitudes. By analyzing sentiments 
expressed in posts, comments, and reviews, stakeholders can 
gain actionable insights into customer satisfaction, brand 
perception, and market trends. This capability enables 
proactive engagement with audiences, personalized 
marketing strategies, and more responsive customer service. 
Additionally, sentiment analysis helps in detecting and 
mitigating potential crises by monitoring negative feedback 
or emerging controversies, thus allowing for timely 
interventions. Overall, sentiment analysis in social media is 
indispensable for staying attuned to public sentiment and 
making data-driven decisions in a fast-paced digital 
landscape. 

 

Figure-2: Importance of  Sentiment Analysis 

2.2.Evolution of social media and data volume 

The evolution of social media and the corresponding 
explosion in data volume have profoundly transformed how 
we communicate and interact online. Social media platforms 
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began as simple networking sites, but over the past two 
decades, they have evolved into complex ecosystems that 
support a wide range of multimedia content, from text and 
images to videos and live streams. Platforms such as 
Facebook, Twitter, Instagram, TikTok, and LinkedIn have 
significantly increased their user bases and engagement 
levels, leading to an unprecedented volume of user-
generated content. Social media data was relatively sparse 
and manageable, but as these platforms grew, so did the 
volume of data they generated. Users now produce massive 
amounts of content every second, resulting in an enormous, 
continuous influx of text, images, and videos. This surge in 
data has created both opportunities and challenges. On one 
hand, it provides rich insights into user behavior and 
sentiment, enabling targeted marketing, trend analysis, and 
real-time feedback. On the other hand, the sheer volume and 
variety of data pose significant challenges for data storage, 
processing, and analysis. Advancements in big data 
technologies, cloud computing, and machine learning have 
been crucial in addressing these challenges, allowing for the 
effective management and analysis of large-scale social 
media data. These technologies enable the extraction of 
meaningful patterns and trends from vast datasets, driving 
innovations in how businesses and researchers leverage 
social media insights. The continuous evolution of social 
media platforms and the growing data volume underscore 
the need for sophisticated tools and techniques to harness 
and interpret this information effectively. 

3.SENTIMENT ANALYSIS TECHNIQUES 

Sentiment analysis techniques can be broadly categorized 
into rule-based methods, machine learning approaches, and 
hybrid models. Each technique has its strengths and 
applications, and the choice of method often depends on the 
specific requirements and characteristics of the dataset. 

3.1. Rule-Based Methods 

Rule-based sentiment analysis involves the use of predefined 
linguistic rules and lexicons to determine sentiment. These 
methods are often simple and interpretable but can be 
limited in their ability to handle complex language nuances. 

3.1.1.Lexicon-Based Approaches 

This technique relies on sentiment lexicons, which are lists 
of words and phrases associated with specific sentiment 
scores. Examples include the AFINN, SentiWordNet, and 
VADER lexicons. By scoring individual words in a text and 
aggregating these scores, the overall sentiment can be 
inferred. Lexicon-based methods are straightforward but 
may struggle with context-dependent sentiment, such as 
irony or sarcasm. 

3.1.2.Rule-Based Systems 

These systems use a set of handcrafted rules to analyze text. 
Rules might include patterns, syntactic structures, or 

sentiment-bearing phrases. For example, a rule might specify 
that the presence of the phrase "not happy" should be 
interpreted as negative sentiment. While rule-based systems 
can be customized to specific contexts, they require 
significant manual effort to develop and may not generalize 
well across different domains or languages. 

3.2. Machine Learning Approaches 

Machine learning methods for sentiment analysis involve 
training models on labeled datasets to learn patterns and 
make predictions about sentiment. These techniques can 
handle more complexity and context compared to rule-based 
methods. 

3.2.1.Traditional Machine Learning Models 

 Bag-of-Words (BoW): This representation converts 
text into a vector of word frequencies, disregarding 
word order but capturing term importance. Models like 
Naive Bayes and Support Vector Machines (SVM) can 
then be trained on these vectors to classify sentiment. 

 Term Frequency-Inverse Document Frequency (TF-
IDF): An extension of BoW, TF-IDF weighs words based 
on their importance in a document relative to a corpus. 
This helps to highlight more informative words and 
improve model performance. 

 Naive Bayes: A probabilistic classifier based on Bayes’ 
theorem, assuming feature independence. It is simple 
and effective, especially with text classification tasks. 

 Support Vector Machines (SVM): A classification 
method that finds the hyperplane that best separates 
classes in the feature space. It is effective for high-
dimensional data such as text. 

3.2.2.Deep Learning Models 

 Recurrent Neural Networks (RNNs): Designed to 
handle sequential data, RNNs can capture the context 
and dependencies in text. Long Short-Term Memory 
(LSTM) networks, a type of RNN, address issues with 
long-range dependencies and vanishing gradients, 
making them suitable for sentiment analysis. 

 Convolutional Neural Networks (CNNs): Originally 
used for image processing, CNNs have been adapted for 
text analysis by treating text as a sequence of word 
embeddings. They can effectively capture local features 
and patterns in text. 

 Transformers: A recent advancement in deep learning, 
transformers use attention mechanisms to weigh the 
importance of different words in context. Models like 
BERT (Bidirectional Encoder Representations from 
Transformers) and GPT (Generative Pre-trained 
Transformer) have set new benchmarks in NLP by 
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understanding context more effectively and handling 
complex language tasks. 

3.3. Hybrid Models 

Hybrid models combine aspects of both rule-based and 
machine learning approaches to leverage the strengths of 
each. 

3.3.1.Ensemble Methods 

These combine multiple models to improve performance and 
robustness. For instance, combining a rule-based system 
with machine learning classifiers can enhance accuracy by 
integrating rule-based precision with machine learning 
flexibility. 

3.3.2.Feature Engineering 

Integrating handcrafted features from rule-based methods 
with learned features from machine learning models can 
provide a richer representation of the text, improving 
sentiment analysis results. 

4.SOCIAL MEDIA DATA CHARACTERISTICS 

Understanding the characteristics of social media data is 
crucial for effective sentiment analysis. Social media 
platforms generate vast amounts of text data, which come 
with unique features and challenges. This section delves into 
these characteristics, focusing on the nature of the data and 
the issues encountered during data collection and 
preprocessing. 

4.1. Nature of Social Media Data 

4.1.1. Textual Features 

 Informal Language: Social media content often 
includes informal language, such as slang, 
abbreviations, and colloquial expressions. Examples 
include acronyms like "LOL" (laugh out loud) and 
informal contractions like "gonna" instead of "going to." 

 Emojis and Emoticon: Emojis are frequently used to 
convey emotions or sentiments visually. These symbols 
can significantly impact sentiment analysis and may 
need to be interpreted to understand their contribution 
to overall sentiment. 

 Hashtags and Mentions: Hashtags (e.g., #Happy) and 
mentions (e.g., @username) are used for categorization 
and to tag users, respectively. Hashtags can provide 
context or indicate trending topics, while mentions can 
indicate interactions between users. 

 URLs and Links: Posts often contain URLs linking to 
external content. While these links can be informative, 
they are generally not processed directly in sentiment 

analysis and may need to be filtered out or handled 
separately. 

4.1.2. Temporal Dynamics 

 Trends and Evolving Language Use: Social media 
language evolves rapidly, with new slang, hashtags, and 
phrases emerging frequently. Sentiment analysis 
models must adapt to these changes to remain accurate. 

 Event-Driven Sentiment Fluctuation: Sentiment 
can vary significantly during major events or crises. For 
example, sentiment towards a brand might shift 
dramatically in response to a viral news story or a 
significant event. 

4.2. Challenges in Data Collection and 
Preprocessing 

4.2.1. Noise and Inconsistencies 

 Spam and Irrelevant Content: Social media platforms 
often contain spam, advertisements, and irrelevant 
content that can clutter the dataset. This noise needs to 
be filtered out to improve the quality of the analysis. 

 Data Redundancy: Duplicate or repetitive posts can 
skew results. Identifying and removing duplicate 
entries is essential to ensure accurate sentiment 
analysis. 

4.2.2. Handling of Unstructured Data 

 Lack of Standardization: Social media posts lack 
standardized grammar and structure, making it 
challenging to apply traditional text processing 
techniques. Posts may vary widely in length, format, 
and style. 

 Contextual Understanding: Understanding context is 
crucial for accurate sentiment analysis. Social media 
posts often contain context-specific references or 
allusions that require sophisticated models to interpret 
correctly. 

4.2.3. Multilingual and Cross-Cultural Variations 

 Language Diversity: Social media content is generated 
in multiple languages, and sentiment analysis models 
need to be adapted or trained for different languages. 
This includes handling various linguistic nuances and 
idiomatic expressions. 

 Cultural Differences: Sentiment expressions can vary 
across cultures. Phrases or symbols that convey 
positive sentiment in one culture may have different 
connotations in another, requiring models to be 
sensitive to cultural context. 
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4.2.4. Privacy and Ethical Concerns 

 User Privacy: Ensuring that the collection and use of 
social media data respect user privacy and comply with 
legal regulations is essential. This includes anonymizing 
data and avoiding misuse. 

 Bias and Fairness: Sentiment analysis models can 
inherit biases present in the training data. It is 
important to address these biases to ensure fair and 
unbiased analysis. 

4.2.5. Real-Time Processing Challenges 

 Scalability: Handling the massive volume of social 
media posts in real time presents scalability challenges. 
Efficient data processing and analysis techniques are 
necessary to manage and interpret data effectively. 

 Latency: Real-time sentiment analysis requires 
minimizing latency to provide timely insights. 
Balancing speed and accuracy is a key consideration in 
deploying real-time sentiment analysis systems. 

5. LITERATURE SURVEY 

Dandash & Asadpour. Analyzed Arabic tweets for 
personality traits and sentiment correlation. Used machine 
learning techniques achieving 74.86% accuracy with BERT. 
Personality traits can affect sentiment in social media. 
Linguistic and profile features can differentiate between 
personality traits. 

Elbadaoui et al. Sentiment analysis of TED talks comments 
using machine learning algorithms. A comparative analysis 
of sentiment analysis techniques applied to YouTube 
comments, specifically TED talks, was conducted. SVM 
demonstrated the highest Precision, Recall, and F1-score, 
while Random Forest and Decision Tree displayed 
competitive performance. Comparative analysis of sentiment 
analysis techniques on YouTube comments. SVM showed 
highest Precision, Recall, and F1-score.  SVM showed highest 
precision, recall, and F1-score. Further accuracy 
improvements possible by adjusting classifier parameters.  

Pyate et al.  Sentiment analysis on social media platforms 
for transforming business decisions in car segments is a 
promising research area. It has been shown that sentiment 
analysis can be effectively used to improve business 
decisions in the automotive industry. Investigate sentiment 
analysis impact on automotive business decisions. Analyze 
sentiment of car brands on social media platforms. Positive 
sentiment scores in Toyota, Hyundai, Mahindra. Strong 
correlation between business decisions and sentiment on 
Facebook. 

Aremu et al. The hike in university school fees in Nigeria 
has generated neutral sentiment on social media, with some 
negative and positive sentiment expressed. Study on 

sentiment analysis of university fee hikes in Nigeria. Used 
VADER to analyze social media sentiments. Students' 
sentiments on fee hike were largely neutral. 
Recommendations include surveys and scholarships for 
indigent students. 

Feixa et al. The prevalence of antivaccine sentiment and 
misinformation on social media platforms is high, and this 
study analyzed the sentiment and opinions regarding 
vaccines in Spanish-language posts on X and surveyed the 
population of Spain to understand their use of social media 
and their concerns about vaccines. Analyzed Spanish social 
media posts and survey data on vaccines. Identified negative 
sentiment, geolocation patterns, and thematic groupings. 
High exposure to anti-vaccine content reported by surveyed 
users. Negative Spanish posts mainly from South America on 
social network X. 

Furqan et al. Big data approach to sentiment analysis in 
microblogs for religious moderation policy evaluation in 
Indonesia. Sentiment analysis conducted on microblogs 
using machine learning algorithms to assess public 
sentiment on changes in halal logo, transfer of authority for 
halal certification, and regulations on the volume of 
loudspeakers in the mosque. Evaluates public sentiment on 
religious moderation policies in Indonesia. Uses machine 
learning for sentiment analysis on microblogs. Gradient 
Boosting achieved highest accuracy at 82.27%. Ensemble 
technique enhanced sentiment classification for religious 
moderation microblog dataset. 

Kimani et al. Sentiment analysis of Safaricom PLC social 
media sentiments on X reveals a predominantly positive 
sentiment, indicating an optimistic tone in discussions. 
Sentiment analysis of Safaricom PLC on X (formerly Twitter). 
Revealed predominant positive sentiment, valuable for 
investment decision-making. Predominant positive 
sentiment in Safaricom PLC discussions on social media. 
Potential integration of sentiments into stock price 
prediction models. 

Falah et al. In this paper , an improved social media 
sentiment analysis technique was proposed to predict the 
individual state of mind of social media users and the ability 
of users to resist profound effects, which could be effectively 
considered in various industrial solutions such as emo-robot 
building, patient analysis and activity tracking, elderly care, 
and so on. Competitive intelligence in social media analytics. 
Improved sentiment analytics technique for social media 
users. Proposed sentiment analytics technique with high 
success rate. Accuracy of proposed solution is 97% 
satisfactory. 

Chen. In this paper , a user emotion recognition model was 
proposed to achieve the emotional analysis of microblog 
public opinion events, where three types of inspiring text, 
"joy", "anger", and "sadness", were obtained by the data 
collecting and data preprocessing of micro-blogs public 
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opinion event comment text, and the captured motivational 
text was converted into a word vector using Word2vec. 
Emotion recognition model for analyzing microblog public 
opinion events Uses LDA, emotion dictionary, Word2vec, 
BiLSTM, and CNN. Average increase in F1 value of 3.66% for 
machine learning models. Average increase in F1 value of 
1.84% for deep learning models. 

Zohaib et al. In this article , a combination of different 
machine learning algorithms is used with a dataset from 
amazon unlocked mobile reviews and telecom tweets to 
achieve better accuracy as it is crucial to consider the 
previous predictions related to sentiment classification and 
IRT. ML and NLP used in sentiment analysis and IRT. K-
Means combined with LR, RF, DT for high accuracy. ML 
algorithms combined with K-Means achieved high accuracy. 
Logistic Regression had the highest accuracy rate. 

Nikhat et al. In this paper , a gated attention recurrent 
network (GARN) architecture was proposed for sentiment 
analysis on the sentiment 140 dataset, which combines 
recurrent neural networks (RNN) and attention mechanisms. 
Twitter sentiment analysis using GARN for high accuracy. 
Features: LTF-MICF, HMWSO; Classes: positive, negative, 
neutral. Proposed GARN architecture achieves high accuracy 
and performance. Performance metrics: accuracy 97.86%, 
precision 96.65%, recall 96.76%, f-measure 96.70%. 

Vidyashree & Rajendra. In this article , an improvised 
sentimental analysis model is proposed to identify the 
polarity of the tweets such as positive, neutral and negative, 
and a stochastic gradient descent (SGD) algorithm uses 
SGNN to categorize the sentiment analysis on basis of tweets 
provided by the Twitter users. Sentiment analysis on Twitter 
using SGD in SGNN model. Improved performance compared 
to existing models. SGDOA-SGNN is the most effective 
method for sentiment analysis on Twitter data. The 
proposed method achieves better accuracy and results 
compared to other classifier models. 

Rizky et al. In this article , the authors applied a machine 
learning approach to conduct a social media analysis of 
Twitter, which consists of 4323 tweets containing the word 
"Universitas Pertamina" and grouped each tweet into three 
different classes based on the tweet's sentiment. Sentiment 
analysis of tweets about Universitas Pertamina using 
machine learning. CNN-LSTM model achieves highest 
accuracy and weighted-f1 values. CNN-LSTM model has 
highest accuracy and weighted-f1. LSTM model achieves 
highest balanced accuracy. 

Lukesh. This work analyzes the performance of deep 
learning models namely Convolutional Neural Network, 
Simple Recurrent Neural Network (RNN) and Long Short-
Term Memory (LSTM) and BERT and RoBERTa for 
classifying the twitter reviews and finds that RoberTa model 
performs better than CNN and simple RNN for sentiment 
classification. Comparison of deep learning models for 

identifying toxic comments. Analysis of different pre-
processing techniques and text representations. 

Yuli et al. This study aims to analyze positive and negative 
emotions in social media texts using the information 
classification approach in the text and dividing them into 8 
different classes using the LSTM method using the dataset 
taken from users' posts on social media. LSTM used for 
multi-class sentiment analysis on social media texts. 
Achieved 91.9% highest accuracy in 5 trials. 

Kartika et al. This research is to learn about the opinions of 
Surabaya citizens, using deep learning methods, and shows 
that the sentiment classification with CNN is better than that 
with the BNN because the values for the precision, sensitivity 
and AUC are higher. Comparison of deep learning models for 
identifying toxic comments. Analysis of different pre-
processing techniques and text representations. 

6. CONCLUSION 

In conclusion, this review paper underscores the 
transformative impact of machine learning techniques on the 
analysis and identification of sentiment in social media 
posts. The integration of advanced algorithms, including 
supervised learning models, unsupervised learning methods, 
and deep learning approaches, has significantly enhanced 
the accuracy and efficiency of sentiment analysis in this 
dynamic domain. By leveraging sophisticated methods such 
as natural language processing (NLP) and neural networks, 
researchers and practitioners have achieved more nuanced 
insights into user sentiment, enabling more effective 
decision-making across various fields including marketing, 
politics, and mental health. The review highlights that while 
considerable progress has been made, there remain several 
challenges and opportunities for future research. Issues such 
as the handling of ambiguous sentiment, the management of 
linguistic diversity, and the need for real-time processing 
continue to present hurdles. Addressing these challenges 
will require ongoing innovation and refinement of machine 
learning models, as well as the development of new 
methodologies tailored to the evolving landscape of social 
media communication. The continued advancement of 
machine learning techniques promises to further deepen our 
understanding of sentiment in social media posts, driving 
more informed and actionable insights. By fostering 
interdisciplinary collaboration and embracing emerging 
technologies, the field is poised to unlock even greater 
potential in analyzing and interpreting the vast and varied 
expressions of human sentiment shared across social media 
platforms. 
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