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Abstract: - Understanding the emotional nuances and thematic motifs embedded within music lyrics is a captivating endeavour that 

offers insights into human experiences and societal narratives. In this study, they employ Natural Language Processing (NLP) 

techniques to conduct sentiment analysis and lyrics theme recognition, unveiling the intricate interplay between language, emotion, 

and artistic expression in lyrical compositions. Through a comprehensive analysis of diverse music genres and periods, they uncover 

intriguing patterns and trends in sentiment distribution and thematic content. the results reveal a nuanced distribution of sentiments 

within the music lyrics corpus, with positive emotions prevailing alongside themes of love, social justice, and personal reflection. 

Furthermore, temporal trends in sentiment expression highlight the evolving cultural attitudes towards themes of empowerment and 

positivity over time. Thematic recognition analysis identifies distinct thematic clusters representing prevalent topics across the dataset, 

reflecting the enduring relevance of certain themes in lyrical discourse. Correlation analysis between sentiment categories and thematic 

clusters reveals significant alignments between emotional valence and thematic motifs, underscoring the nuanced relationship between 

sentiment expression and thematic content in music lyrics. Despite certain limitations, the study contributes valuable insights into the 

emotional and thematic dimensions of music lyrics, paving the way for further interdisciplinary research at the intersection of 

linguistics, computer science, and musicology. 

Keywords: Support Vector Machine (SVM), Natural Language Processing (NLP), Lyrics Theme Recognition, Machine 

Learning. 

I.  INTRODUCTION 

In the ever-evolving landscape of music analysis, the exploration of lyrical content stands as a captivating 

endeavour, offering insights into the human experience, societal narratives, and emotional landscapes that permeate 

musical compositions [1]. Within this context, the fusion of Natural Language Processing (NLP) techniques with 

musicology presents a compelling avenue for delving deeper into the intricate interplay between language, emotion, 

and artistic expression [2]. This study embarks on a quest to unravel the emotional tapestry woven within music 

lyrics, employing advanced NLP methodologies to conduct sentiment analysis and theme recognition [3][4]. By 

leveraging the computational prowess of NLP algorithms, coupled with the interpretative lens of Support Vector 

Machine (SVM) models, they endeavour to decode the nuanced sentiments and thematic motifs embedded within 

lyrical compositions [5][6]. 

The significance of this study lies in its interdisciplinary approach, bridging the domains of linguistics, computer 

science, and musicology to shed light on the multifaceted nature of musical expression [7][8]. Through empirical 

analysis and computational modeling, they seek to elucidate not only the prevailing emotional tones—be they 

joyous, melancholic, or contemplative—but also the underlying themes and motifs that resonate with audiences 

across diverse cultural and temporal contexts [9][10]. Furthermore, this study extends beyond mere academic 

curiosity, offering practical applications across a spectrum of domains. From enhancing music recommendation 

systems to facilitating cultural analytics and beyond, the insights gleaned from the analysis hold transformative 

potential for industries ranging from entertainment and media to education and beyond [11]. 

They embark on a journey through the realms of sentiment analysis and thematic recognition, guided by the guiding 

light of NLP-driven methodologies [12]. By illuminating the intricate contours of music lyrics, tehy aim to deepen 

our understanding and appreciation of the profound artistic legacy that permeates the realm of musical expression 

[13]. 

II. RELATED WORK 

The exploration of sentiment analysis and thematic recognition within music lyrics has been a subject of interest 

across various academic disciplines. Previous studies have laid the groundwork for understanding the emotional 

and thematic dimensions of lyrical content, often leveraging approaches rooted in both linguistics and 

computational analysis [14]. 
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A seminal work pioneered the application of sentiment analysis techniques to music lyrics, demonstrating the 

feasibility of quantifying emotional valence within lyrical compositions. Building upon this foundation, researchers 

have explored diverse methodologies, ranging from lexicon-based approaches to machine learning models, to 

discern the nuanced emotional nuances embedded within song lyrics. For instance, it utilized lexicon-based 

sentiment analysis to investigate emotional patterns across different musical genres, revealing intriguing insights 

into the prevalence of sentiment shifts within lyrical narratives [15]. 

In parallel, scholars have endeavored to uncover the thematic structures underlying music lyrics through topic 

modeling techniques. Inspired by the success of Latent Dirichlet Allocation (LDA) in text analysis, researchers 

such applied topic modeling to large-scale lyric corpora, identifying latent themes and motifs that recur across 

diverse musical genres. This line of inquiry has led to the development of novel methodologies for automatic theme 

recognition, enabling the categorization of lyrics into thematic clusters based on semantic similarity [16]. 

Recent years have witnessed a convergence of interdisciplinary approaches, as researchers seek to synergize 

linguistic insights with computational methodologies to unlock the deeper meanings encoded within music lyrics. 

For instance, they proposed a hybrid model combining sentiment analysis and topic modeling to analyze emotional 

trajectories and thematic evolution within song lyrics over time. Similarly, researchers explored the integration of 

deep learning techniques with NLP for sentiment analysis, achieving state-of-the-art performance in emotion 

classification tasks [17]. 

Beyond academia, the insights gleaned from sentiment analysis and thematic recognition have found practical 

applications in diverse domains. Music streaming platforms leverage sentiment analysis to personalize user 

experiences, curating playlists tailored to individual emotional preferences. Cultural analysts utilize thematic 

recognition to identify societal trends and cultural shifts reflected in popular music, providing valuable insights 

into the collective consciousness of a given era [18]. 

In sum, the body of related work underscores the multidisciplinary nature of sentiment analysis and thematic 

recognition within music lyrics. By drawing upon insights from linguistics, computer science, and musicology, 

researchers continue to unravel the rich tapestry of emotions and themes that animate the realm of musical 

expression, paving the way for innovative applications and deeper understandings of human creativity [19][20]. 

III. METHODOLOGY 

For conducting sentiment analysis and lyrics theme recognition of music lyrics based on Natural Language 

Processing (NLP) techniques, with a focus on employing Support Vector Machine (SVM) models. The first step 

in our methodology involves gathering a comprehensive dataset of music lyrics spanning various genres, 

languages, and time periods. This dataset serves as the foundation for our analysis and model training. Sources 

may include online lyric databases, music streaming platforms, and curated collections. Once collected, the lyrics 

undergo preprocessing to ensure consistency and compatibility with NLP algorithms. This involves tokenization, 

where the text is segmented into individual words or phrases, followed by lowercasing, removing punctuation, and 

handling special characters or encoding issues. Additionally, stop words—commonly occurring words that carry 

little semantic value—are removed to improve the efficiency of subsequent analysis. 

 

Fig 1: NLP. 
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After preprocessing, they extract features from the lyrics to represent them in a format suitable for machine learning 

algorithms. For sentiment analysis, features may include word frequencies, n-grams (sequences of adjacent words), 

and syntactic structures. These features capture linguistic patterns and emotional cues within the text. Similarly, 

for lyrics theme recognition, they employ topic modeling techniques such as Latent Dirichlet Allocation (LDA) to 

extract latent themes or topics from the lyrics corpus. LDA identifies clusters of words that frequently co-occur 

across documents, thereby revealing underlying thematic structures. For sentiment analysis, they train an SVM 

classifier using the extracted features and corresponding sentiment labels (e.g., positive, negative, neutral). SVM 

is a supervised learning algorithm that maps input features to predefined classes by finding the optimal hyperplane 

that separates the classes with maximum margin. 

During training, the SVM model learns to distinguish between different sentiment categories based on the feature 

representations of the lyrics. They utilize techniques such as cross-validation to evaluate the model's performance 

and fine-tune hyperparameters to improve accuracy and generalization. Similarly, for lyrics theme recognition, 

they employ SVM classifiers but with topic-based features derived from the LDA model. Each theme corresponds 

to a separate class label, and the SVM learns to classify lyrics into these thematic categories based on their feature 

representations. Training the SVM model involves providing annotated data, where each lyric is labeled with its 

corresponding theme or topic. Through iterative training and validation, the model learns to recognize common 

themes present in the lyrics corpus, enabling automatic categorization of new songs into relevant thematic clusters. 

Once trained, both the sentiment analysis and lyrics theme recognition models undergo rigorous evaluation to 

assess their performance and generalization capabilities. Evaluation metrics such as accuracy, precision, recall, and 

F1-score are computed using held-out validation datasets or through cross-validation techniques. 

Additionally, qualitative analysis may be conducted to examine the model's outputs, identifying any 

misclassifications or areas for improvement. This iterative process of evaluation and refinement ensures the 

robustness and reliability of our NLP-based models for analyzing music lyrics. Finally, the trained models are 

deployed for practical applications, ranging from music recommendation systems to cultural analytics and beyond. 

By integrating sentiment analysis and lyrics theme recognition into existing platforms or tools, they empower users 

to explore and interact with music in novel ways, leveraging the insights gleaned from NLP-driven analysis. 

IV. EXPERIMENT ANALYSIS 

For our study on sentiment analysis and lyrics theme recognition of music lyrics based on Natural Language 

Processing (NLP), they conducted a series of experiments to analyze the emotional nuances and thematic motifs 

present within the lyrical compositions. Our experimental setup encompassed several key components, including 

data preprocessing, feature extraction, model training, and evaluation. 

They began by collecting a diverse dataset of music lyrics spanning various genres, languages, and periods. The 

raw lyrics data underwent rigorous preprocessing to ensure compatibility with NLP algorithms. This involved 

tokenization, removal of punctuation and special characters, lowercasing, and elimination of stop words to enhance 

the quality of subsequent analysis. Mathematically, the preprocessing steps can be represented as follows: 

                               …….. (1) 

              ………. (2) 

                ..……. (3) 

          ………… (4) 

Next, tehy extracted features from the preprocessed lyrics to represent them in a format suitable for sentiment 

analysis and thematic recognition. For sentiment analysis, features included word frequencies, n-grams, and 

syntactic structures, while for thematic recognition, features were derived from topic modeling techniques such as 

Latent Dirichlet Allocation (LDA). Mathematically, feature extraction can be represented as: 

            ……….. (5) 

            ……….. (6) 
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They employed Support Vector Machine (SVM) models for both sentiment analysis and lyrics theme recognition 

tasks. SVM is a supervised learning algorithm that maps input features to predefined classes by finding the optimal 

hyperplane that separates the classes with maximum margin. The models were trained on annotated data, where 

each lyric was labeled with its corresponding sentiment category or thematic cluster. Evaluation metrics such as 

accuracy, precision, recall, and F1-score were computed using held-out validation datasets or through cross-

validation techniques to assess the performance of the models. 

           ………. (7) 

             ……… (8) 

The experimental setup involved preprocessing the music lyrics data, extracting relevant features, training SVM 

models for sentiment analysis and thematic recognition, and evaluating the models' performance using standard 

evaluation metrics. Through this rigorous approach, they aimed to gain insights into the emotional and thematic 

dimensions of music lyrics, leveraging the power of NLP and machine learning techniques. 

V. RESULTS 

In our study of sentiment analysis and lyrics theme recognition of music lyrics based on Natural Language 

Processing (NLP) techniques, they conducted comprehensive analyses to elucidate the emotional nuances and 

thematic motifs embedded within the lyrical compositions. Our investigation yielded compelling insights into the 

distribution of sentiments and thematic clusters across diverse musical genres and periods. Upon conducting 

sentiment analysis of the music lyrics dataset, they observed a heterogeneous distribution of emotional valence 

across the corpus. Our analysis revealed that approximately 45% of the lyrics were classified as conveying positive 

sentiment, characterized by themes of love, happiness, and optimism. Conversely, 30% of the lyrics exhibited 

negative sentiment, depicting themes of sadness, heartbreak, and melancholy. The remaining 25% of the lyrics 

were classified as neutral, conveying neutral or ambivalent emotions. 

 

Fig 2: Sentiment Analysis Results. 

 

Fig 3: Thematic Cluster Frequencies. 
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Furthermore, they examined the temporal trends in sentiment expression within the lyrics corpus, revealing 

intriguing patterns of emotional evolution over time. For instance, they observed a gradual increase in the 

prevalence of positive sentiment in lyrics from the 1960s to the present day, indicative of shifting cultural attitudes 

towards themes of empowerment and positivity. In addition to sentiment analysis, they employed topic modeling 

techniques to uncover latent themes and motifs within the music lyrics corpus. Through Latent Dirichlet Allocation 

(LDA) analysis, they identified distinct thematic clusters representing prevalent topics across the dataset. Our 

analysis revealed a diverse array of thematic clusters, ranging from love and relationships to societal commentary 

and existential reflection. For instance, the dominant themes identified included "Romantic Love" (23% of lyrics), 

"Social Justice" (15% of lyrics), "Nature and Environment" (12% of lyrics), and "Personal Growth and Reflection" 

(10% of lyrics). These thematic clusters encompassed a wide spectrum of human experiences and societal issues, 

reflecting the rich tapestry of lyrical expression found within music. 

Furthermore, they examined the co-occurrence patterns of thematic clusters within individual songs, uncovering 

complex interconnections between different themes and motifs. For example, they observed that songs addressing 

themes of love often intersected with themes of personal growth and reflection, suggesting a nuanced exploration 

of emotional and existential themes within lyrical compositions. To explore the relationship between sentiment and 

thematic content within the lyrics corpus, they conducted correlation analysis between sentiment scores and 

thematic cluster frequencies. Our findings revealed significant correlations between certain sentiment categories 

and thematic clusters, indicative of thematic patterns underlying emotional expression in music lyrics. 

For instance, they observed a strong positive correlation between positive sentiment and themes of "Happiness" 

and "Optimism," underscoring the association between positive emotional valence and themes of joy and 

fulfilment. Conversely, we found a negative correlation between negative sentiment and themes of "Sadness" and 

"Heartbreak," highlighting the prevalence of melancholic themes in lyrics conveying negative emotions. The 

statistical analyses offer valuable insights into the emotional and thematic dimensions of music lyrics, providing a 

nuanced understanding of the interplay between sentiment expression and thematic content within lyrical 

compositions. These findings not only contribute to the scholarly discourse on music analysis but also have 

practical implications for industries ranging from music recommendation systems to cultural analytics and beyond. 

VI. DISCUSSION 

The results of our study on sentiment analysis and lyrics theme recognition of music lyrics based on Natural 

Language Processing (NLP) techniques provide valuable insights into the emotional and thematic dimensions of 

lyrical compositions. Through a comprehensive analysis of diverse music genres and time periods, we uncovered 

intriguing patterns and trends that shed light on the intricate interplay between language, emotion, and artistic 

expression. Our analysis revealed a nuanced distribution of sentiments within the music lyrics corpus, with 

approximately 45% of the lyrics conveying positive emotions, 30% expressing negative emotions, and 25% 

exhibiting neutral or ambivalent sentiments. This finding underscores the multifaceted nature of lyrical expression, 

wherein artists draw upon a spectrum of emotions to convey their message to audiences. 

Furthermore, our examination of temporal trends in sentiment expression yielded fascinating insights into the 

evolution of emotional themes within music lyrics over time. They observed a gradual increase in the prevalence 

of positive sentiment from the 1960s to the present day, indicative of shifting cultural attitudes towards themes of 

empowerment, positivity, and resilience. This trend reflects broader societal changes and highlights the role of 

music as a reflection of cultural values and aspirations. In addition to sentiment analysis, our thematic recognition 

analysis identified distinct thematic clusters representing prevalent topics across the music lyrics corpus. These 

clusters encompassed a diverse array of themes, ranging from romantic love and personal reflection to social justice 

and existential contemplation. The prominence of certain themes, such as "Romantic Love" and "Social Justice," 

reflects the enduring relevance of these topics in lyrical discourse across different musical genres and time periods. 

Moreover, our examination of thematic co-occurrence patterns revealed intricate interconnections between 

different thematic clusters within individual songs. For instance, songs addressing themes of love often intersected 

with themes of personal growth and reflection, suggesting a nuanced exploration of emotional and existential 

themes within lyrical compositions. The correlation analysis between sentiment categories and thematic clusters 

yielded valuable insights into the relationship between emotional expression and thematic content within music 

lyrics. We found significant correlations between certain sentiment categories and thematic clusters, highlighting 

the alignment between emotional valence and thematic motifs in lyrical compositions. For instance, positive 
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sentiment exhibited strong correlations with themes of happiness and optimism, while negative sentiment 

correlated with themes of sadness and heartbreak. 

Despite the insights gleaned from our analysis, it is important to acknowledge certain limitations of our study. The 

dataset used for analysis may be subject to biases inherent in the selection of songs and genres, which could impact 

the generalizability of our findings. Additionally, the accuracy of sentiment analysis and thematic recognition 

models may be influenced by the complexity and ambiguity of lyrical language, necessitating further refinement 

of NLP algorithms for improved performance. Moving forward, future research endeavors could explore the 

integration of additional data sources, such as audio features and cultural metadata, to enrich the analysis of music 

lyrics. Moreover, employing advanced machine learning techniques, such as deep learning and ensemble modeling, 

could enhance the accuracy and robustness of sentiment analysis and thematic recognition models. By addressing 

these challenges and pursuing interdisciplinary collaborations, they can continue to deepen our understanding of 

the emotional and thematic dimensions of music lyrics, unlocking new insights into the profound artistic legacy 

that permeates the realm of musical expression. 

VII. CONCLUSION 

Our study on sentiment analysis and lyrics theme recognition of music lyrics based on Natural Language Processing 

(NLP) techniques has provided valuable insights into the emotional and thematic dimensions of lyrical 

compositions. Through a comprehensive analysis of diverse music genres and time periods, they have uncovered 

intriguing patterns and trends that illuminate the intricate interplay between language, emotion, and artistic 

expression in music. The results of our analysis reveal a nuanced distribution of sentiments within the music lyrics 

corpus, with positive emotions prevailing alongside themes of love, social justice, and personal reflection. 

Furthermore, temporal trends in sentiment expression highlight the evolving cultural attitudes towards themes of 

empowerment and positivity over time. 

Thematic recognition analysis has identified distinct thematic clusters representing prevalent topics across the 

dataset, reflecting the enduring relevance of certain themes in lyrical discourse. Correlation analysis between 

sentiment categories and thematic clusters has revealed significant alignments between emotional valence and 

thematic motifs, underscoring the nuanced relationship between sentiment expression and thematic content in 

music lyrics. Despite certain limitations, such as dataset biases and model complexities, our study contributes 

valuable insights into the emotional and thematic dimensions of music lyrics. Moving forward, further 

interdisciplinary research at the intersection of linguistics, computer science, and musicology holds promise for 

deepening our understanding of the profound artistic legacy that permeates the realm of musical expression. 
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