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 The mood of a song affects listeners' perception and 
experience of music, but manual mood identification 
has become less efficient with the increasing 
availability of digital songs on streaming platforms. 
This study aims to automatically classify song moods 
based on lyric analysis using the Term Frequency–
Inverse Document Frequency (TF-IDF) method and the 
Support Vector Machine (SVM) algorithm. The dataset 
used consists of a collection of song lyrics that have 
been processed through text preprocessing stages, 
including text cleaning, letter normalization, and 
removal of irrelevant common words. Lyric features 
are extracted using TF-IDF and used as input in the 
SVM model training process to predict the mood of 
unlabeled songs. The classification results show that 
moods with high emotional intensity, such as angry, 
excited, and happy, dominate the predictions, while 
romantic and sad moods are fewer in number. Model 
performance evaluation using accuracy, precision, 
recall, and F1-score metrics shows that SVM is capable 
of classifying song moods based on lyrics with stable 
and reliable performance. These findings indicate that 
the combination of TF-IDF and SVM is effective for 
automatic song mood identification and has the 
potential to be further developed in emotion-based 
music recommendation systems, thereby facilitating 
digital platforms in presenting music content that suits 
listeners' emotional preferences. 
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1. INTRODUCTION 

Music is one of the most common forms of cultural expression and can significantly 
influence human emotions and behavior in various social contexts (Mcdonald et al., 2022). 
From a sociocultural perspective, music has been used for thousands of years to convey 
messages, evoke feelings, and strengthen group identity. (Martin & Uriarte, 2023). 
Individuals from various countries and cultures can instantly enjoy various genres of music 
through online streaming platforms, making access to music easier and more widespread 
in today's digital age. (Way et al., 2020). This global phenomenon poses new challenges for 
the music industry and researchers in understanding how songs automatically and 
accurately influence listeners' feelings. (Boutzi et al., 2024).  

Lyric-based song mood classification offers an innovative approach, as lyrics contain 
important emotional information that cannot always be captured through audio analysis 
alone. Classification systems can use words in lyrics to identify song moods more 
accurately and help build a more relevant and unique music experience for listeners. (Zhou 
et al., 2020).  Lyric analysis as a method for categorizing mood is useful because the words 
chosen in lyrics can reveal the intentions and emotions of the songwriter. (Fell et al., 2023) 

The Term Frequency–Inverse Document Frequency (TF-IDF) method is used to 
determine the most important words in the dataset as a whole, and natural language 
processing makes it possible to extract important aspects from the lyrics. (Zhelezniak et al., 
2020). Tf-IDF reduces the effect of common and uninformative words by highlighting 
words that are relevant to a particular mood. (Mishev et al., 2020). SVM is effective in 
handling high-dimensional data and unbalanced datasets, and is able to maximize the 
separation margin between mood categories, enabling the model to recognize emotional 
patterns with a higher level of accuracy. 

Although there is a body of literature on the classification of emotions or moods in 
songs, most of it still focuses on audio analysis, metadata tags, or the subjective perceptions 
of listeners. (Bischoff et al., 2009). Studies that rely on lyrics as a key feature are still 
relatively few, especially for songs in local languages or languages other than English. 
(Alluri, 2019). Previous research shows that the combination of TF-IDF and SVM can work 
well on certain datasets, but accuracy may vary depending on dataset size, genre diversity, 
and lyric language. (Romero et al., 2015). 

Globally, the need for systems that can recognize the mood of songs from their lyrics is 
becoming increasingly important. (Pyrovolakis et al., 2022). The music industry hopes to 
improve playlist personalization, streaming services want to offer recommendations based 
on listeners' moods, and researchers in the fields of music, psychology, and information 
technology are interested in understanding the relationship between words, emotions, and 
the experience of listening to music. (Khadatkar, 2022). However, gaps in the literature 
remain: few studies combine classical methods such as TF-IDF + SVM with comprehensive 
evaluation across genres, languages, and listener populations. (Pakpahan et al., 2023). 
Many studies use small datasets, limited genres, or English lyrics only. (Science et al., 2023). 

This study aims to fill this gap by developing a song mood classification model based 
on lyrics using TF-IDF for feature extraction and SVM as the classification algorithm. The 
main objective is to produce a robust system capable of consistently recognizing mood 
across various genres and languages, as well as evaluating the model's performance using 
accuracy, precision, recall, and f1-score metrics. 

The unique contributions of this research include the application of the TF-IDF + SVM 
combination in the context of song mood classification, testing on a relatively large and 
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diverse dataset, and the potential integration of the model into mood-based music 
recommendation systems or vocational education applications that utilize music as a 
medium for emotional learning. 

Based on input from the literature and identification of gaps, the hypothesis of this 
study is that the model using TF-IDF + SVM will be able to achieve competitive accuracy in 
classifying song mood based on lyrics, and this model will work consistently across genres 
and languages. 

This research approach is innovative because it combines TF-IDF-based feature 
extraction, which highlights important words, with the ability of SVM to maximize category 
separation margins, enabling the model to recognize moods with greater precision and 
flexibility for application to various datasets and musical contexts. Thus, this research aims 
to contribute new insights to the literature on music informatics and pave the way for 
further studies, such as combining lyric analysis with audio features, song metadata, or 
listener responses for a more holistic mood recommendation system. 

2. METHODS  

This study applies text mining and supervised learning approaches to classify song 
moods based on lyrics. The research methodology is systematically organized, starting 
from data collection, text preprocessing, feature extraction, classification modeling, to 
model performance evaluation. The research flow was designed to produce an accurate 
and reproducible song mood classification model, in line with the data mining-based 
research methodology commonly used in music and emotion research. This research was 
conducted in several stages, as follows: 

2.1 Data Collection 

The initial stage of the research was the collection of song lyrics datasets. The 
datasets used were in the form of textual data in .csv format, consisting of several main 
attributes, namely artist name, song title, and song lyrics. The song lyrics were obtained 
from open sources or public datasets that had been used in previous studies, ensuring the 
validity and suitability of the data for academic research. This dataset covers various 
music genres and is categorized into several mood classes, such as happy, sad, angry, and 
relaxed, which are used as class labels in the classification process. 

2.2 Text Preprocessing 

The song lyrics data obtained is still raw and contains various elements that can 
reduce the quality of modeling, so a preprocessing stage is necessary. The text 
preprocessing stage includes case folding to convert all text to lowercase, tokenizing to 
break the text into words, stopword removal to eliminate common words that have no 
emotional meaning, and stemming to convert words to their root form. This stage aims 
to reduce noise, simplify text representation, and improve the quality of features that will 
be used in the classification process. 

2.3 Feature Extraction Using TF-IDF 

After preprocessing, song lyrics are converted into numerical form using the Term 
Frequency–Inverse Document Frequency (TF-IDF) method. This method is used to 
measure the importance of a word in a document relative to the entire document in the 
dataset. TF-IDF was chosen because it is able to represent the emotional characteristics 
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of lyrics by emphasizing words that have high informative weight and suppressing the 
influence of words that appear too frequently. The result of this stage is a TF-IDF 
weighted feature matrix that is ready to be used as input for the classification process. 

2.4 Data Splitting 

The dataset that has been represented in TF-IDF form is then divided into training 
data and testing data. The data is divided using a specific ratio, for example 80% for 
training data and 20% for testing data, to ensure that the model built can be tested for its 
ability to classify data that has never been seen before. This stage is important to avoid 
overfitting and obtain objective evaluation results. 

2.5 Classification Modeling Using Support Vector Machine (SVM) 

The modeling stage was carried out using the Support Vector Machine (SVM) 
algorithm as the main classification method. SVM was chosen because it has good 
capabilities in handling high-dimensional data such as TF-IDF text data and is effective in 
separating non-linear classes with the help of kernel functions. The SVM model was 
trained using training data to learn the relationship patterns between lyric features and 
song mood labels. The training process was carried out by adjusting the model 
parameters to obtain optimal classification performance. 

2.6 Evaluation 

The evaluation stage aims to measure the performance of the song mood 
classification model that has been built. The evaluation is carried out using a Confusion 
Matrix, which produces evaluation metrics such as accuracy, precision, recall, and F1-
score. These metrics are used to assess the extent to which the model is able to accurately 
classify song moods in the test data. The evaluation results form the basis for assessing 
the effectiveness of the TF-IDF and SVM approaches in classifying song moods based on 
lyric analysis, as in previous research on music and emotion classification models. 

3. FINDINGS AND DISCUSSION 

The results of this study aim to determine the mood of songs based on lyric analysis 
by applying the TF-IDF method and the Support Vector Machine (SVM) algorithm, so that 
the most dominant song mood category based on the meaning of the lyrics can be 
identified. Through this classification process, the study is expected to describe the 
pattern of relationships between words in lyrics and the emotional atmosphere 
contained in songs, as well as provide an overview of the mood trends that emerge in the 
collection of songs analyzed. 

3.1 Data Collection 

In the initial stage of the research, data collection was carried out in the form of song 
lyrics used as research objects. The dataset used was in the form of a .csv file containing 
song information, including artist names, song titles, and song lyrics. The song lyrics data 
was collected from a public dataset source that had been used in previous studies, 
thereby ensuring the validity and suitability of the data for scientific research purpose 
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Table 1. Music and lyric data   

3.2. Text Preprocessing 

The text data preprocessing stage is carried out to improve the quality of song lyrics 
data before it is used in the feature extraction and classification processes. The song lyrics 
data obtained in the data collection stage still contains various elements that can interfere 
with the analysis process, such as differences in upper and lower case letters, punctuation 
marks, common words that have no emotional meaning, and variations in word forms. 
Therefore, text preprocessing is an important stage to reduce noise and simplify data 
representation. 

 

 
Table 2. Preprocessing data 

 
The preprocessing stage in this study consists of several main stages, namely case 

folding, tokenizing, stopword removal, and stemming. The case folding stage aims to 
convert all lyrics into lowercase letters so that there are no differences in meaning due to 
variations in letter writing. Next, tokenizing is carried out to break down the lyrics into 
word units so that they can be analyzed in a more structured manner. 

The stopword removal stage is carried out to eliminate common words that appear 
frequently but do not contribute significantly to determining the mood of the song, such 
as conjunctions and pronouns. The removal of stopwords aims to make words with 
emotional content more prominent in the analysis process. After that, the stemming 
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process is carried out to convert each word to its basic form so that variations of words 
with similar meanings can be represented as the same feature. 

The results of the preprocessing stage show that the song lyrics become more concise 
and structured. Irrelevant words are successfully removed, while keywords that reflect 
the emotional mood of the song are retained. Thus, this preprocessing results in cleaner 
text data that is ready for use in the feature extraction stage using the TF-IDF method. 

3.3 Feature Extraction Using TF-IDF 

After going through the text preprocessing stage, the cleaned song lyric data is then 
extracted into numerical features using the Term Frequency–Inverse Document 
Frequency (TF-IDF) method. This stage aims to convert text data into numerical 
representations so that it can be processed by classification algorithms. TF-IDF was 
chosen because it is able to weight each word based on its frequency of occurrence in a 
document and its importance to the entire document in the dataset. 

In this study, the TF-IDF feature extraction process was performed on the lyrics_clean 
column, which was the result of song lyric preprocessing. Each word in the lyrics was 
given a TF-IDF weight, where words with a high frequency in one song but rarely 
appearing in other songs would have a greater weight. This allows words with stronger 
emotional content to contribute more significantly to the song mood classification 
process. 

The TF-IDF feature extraction results in a high-dimensional feature matrix that 
represents each song in the form of a numerical vector. Each row in the matrix represents 
one song, while each column represents a unique word that appears in the entire dataset. 
This TF-IDF matrix is then used as input in the classification modeling process using the 
Support Vector Machine (SVM) algorithm. 

No Kata Bobot TF-IDF 

1 seat 0.005925 
2 score 0.005789 

3 hand 0.005612 
4 way 0.005573 

5 question 0.005485 

6 sell 0.005458 
7 movement 0.005395 

8 low 0.005387 
9 voice 0.005185 

10 street 0.005153 

Table 3. TF-IDF weights 
Table 3 shows examples of TF-IDF weights for several selected words that appear in 

song lyrics after the preprocessing stage. These TF-IDF weights indicate the relative 
importance of a word in representing the content of song lyrics. Words with higher TF-
IDF weights indicate a greater contribution in distinguishing the mood between songs.. 

3.4 Data Splitting 

After the feature extraction process using the TF-IDF method, the song lyrics dataset 
was divided into two parts, namely training data and testing data. This data division aims 
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to evaluate the classification model's ability to predict the mood of songs in previously 
unseen data, so that the evaluation results obtained are objective and unbiased. 

In this study, the data was divided with a ratio of 80% training data and 20% test 
data. The training data was used to build and train the Support Vector Machine (SVM) 
model, while the test data was used to measure the model's performance in classifying 
song moods. This ratio was chosen based on common practice in text classification 
research, where a larger portion of training data is expected to help the model learn data 
patterns more optimally. 

The results of data division show that most of the data was successfully utilized in 
the model training process, while the rest was used to test the model's performance. With 
this data separation, the study can evaluate the model's level of generalization to new 
data and avoid overfitting in the training process. 

3.5 Classification Modeling Using Support Vector Machine (SVM) 

At this stage, the process of classifying song mood based on lyrics is carried out using 
the Support Vector Machine (SVM) algorithm. The SVM model is built by utilizing text 
features that have been extracted using the Term Frequency–Inverse Document 
Frequency (TF-IDF) method. The classification process aims to automatically determine 
the song mood category based on word patterns and feature weights contained in the 
song lyrics. 

After the SVM model is trained using a mood-labeled dataset, it is used to classify 
song lyrics in a target dataset that does not have mood labels. The result of this process 
is the addition of a new column, mood_pred, which represents the predicted mood of the 
song based on the analysis of the lyrics. Thus, each song in the dataset has mood 
information obtained automatically through the model that has been built. 
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Table 4. Classification results 

 
Based on the classification results, a diverse distribution of song moods was 

obtained. The visualization of the classification results is displayed in the form of bar 
charts and pie charts to provide a clearer picture of the comparison of the number and 
percentage of each mood category. The bar chart shows that angry mood is the category 
with the highest number of songs, namely 124 songs. This is followed by the excited mood 
with 118 songs and the happy mood with 117 songs. The motivated and relaxed moods 
also have a significant number of songs, with 115 and 105 songs, respectively. 

On the other hand, several mood categories show relatively lower numbers. The 
nostalgic mood is recorded in 97 songs, followed by the calm mood with 93 songs and the 
energetic mood with 90 songs. Meanwhile, the sad mood only appears in 84 songs, and 
the romantic mood is the category with the fewest songs, namely 57 songs. This 
difference in numbers indicates the variation in emotional expression contained in the 
song lyrics in the dataset used. 

The visualization results in the form of a pie chart show the proportion of each mood 
in relation to the overall dataset. The angry mood has the largest percentage at around 
12.4%, followed by excited and happy, each with a percentage above 11%. In contrast, 
the romantic mood only has a percentage of around 5.7%, which shows that romantic 
expressions are relatively less common in song lyrics than other more intense emotional 
expressions. 
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Figure 1. Final mood classification results 
 

In addition, line graphs were used to illustrate the trend in the number of songs in 
each mood category. The graphs show a pattern of decline in the number of songs from 
moods with high emotional intensity to calmer and more emotional moods. This pattern 
indicates that song lyrics tend to express strong emotions, such as anger, enthusiasm, and 
happiness, more often than reflective or romantic emotions. 

Overall, the classification results using the Support Vector Machine algorithm show 
that the lyric analysis-based approach is able to effectively identify the mood of a song. 
The resulting mood distribution reflects the dominant emotional characteristics in song 
lyrics, especially in the pop music genre, which tends to emphasize strong emotional 
expressions that are easily accepted by listeners. These results also indicate that the SVM 
model with TF-IDF feature representation can be used as a reliable method in text-based 
song mood classification tasks. 

The classification results are evaluated by comparing the prediction labels generated 
by the model with the actual labels in the test data. These evaluation results form the 
basis for assessing the performance of the SVM model in classifying song moods. In the 
next section, the evaluation results will be explained in more detail using evaluation 
metrics appropriate for classification problems. 

3.6 Classification Modeling Using Support Vector Machine 

Model performance evaluation was conducted to assess the ability of the Support 
Vector Machine (SVM) algorithm to classify song moods based on lyrics. This evaluation 
stage aimed to determine the extent to which the model was able to make accurate 
predictions and to measure the level of error produced. The evaluation was conducted 
using test data that had been separated from the training data during the data division 
stage. 
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The classification model performance was measured using several evaluation 
metrics commonly used in text classification problems, namely accuracy, precision, recall, 
and F1-score. The accuracy metric is used to measure the proportion of correct 
predictions against all test data. Meanwhile, precision describes the accuracy of the 
model in predicting a particular mood class, recall shows the model's ability to rediscover 
correct data from a class, and F1-score is the harmonic mean between precision and 
recall, which provides an overview of the model's performance balance. 

In addition to numerical metrics, evaluation was also conducted using a confusion 
matrix to see the distribution of model prediction results against actual labels. The 
confusion matrix provides detailed information about the number of correct and 
incorrect predictions in each mood category, so that it can be determined which mood 
class is the easiest or most difficult for the SVM model to classify. Through the confusion 
matrix, classification errors between moods can be further analyzed, especially for moods 
with overlapping lyrical characteristics. 

The evaluation results show that the Support Vector Machine model is capable of 
classifying song moods with a good level of accuracy. The model shows stable 
performance in most mood categories, especially in moods with a relatively large amount 
of data. This indicates that the TF-IDF feature representation is able to effectively capture 
the characteristics of words that distinguish each mood. However, in some mood 
categories with less data, classification errors are still found due to similarities in 
vocabulary between moods. 

Overall, the results of the model performance evaluation show that the lyric-based 
song mood classification approach using the TF-IDF method and Support Vector Machine 
algorithm has good potential for application in song mood analysis. Although there are 
still limitations in distinguishing between several mood categories that have similar 
meanings, the proposed model has been able to provide fairly accurate and consistent 
prediction results. This evaluation serves as the basis for concluding that the method 
used is suitable for use in text-based song mood classification systems. 
 

4. CONCLUSION  

This study aims to classify song moods based on lyric analysis using the Term 
Frequency–Inverse Document Frequency (TF-IDF) method and the Support Vector 
Machine (SVM) algorithm. Based on the results of the study, it can be concluded that the 
text-based classification approach is capable of automatically identifying song moods 
with fairly good results. The classification process produces the mood_pred column as a 
representation of the predicted mood of the song based on word patterns in the 
lyrics.(Zaanen & Kanters, 2010) 

The classification results show that the distribution of song moods in the dataset is 
uneven. Moods with high emotional intensity, such as angry, excited, and happy, 
dominate the classification results, while moods such as romantic and sad are relatively 
fewer in number. These findings indicate that song lyrics, especially in the pop music 
genre, tend to express strong and explicit emotions rather than calm or reflective 
ones.(Dixon et al., 2016) 

Performance evaluation of the model using accuracy, precision, recall, and F1-score 
metrics shows that the Support Vector Machine algorithm has stable performance in 
classifying song mood based on lyrics. TF-IDF feature representation has been proven 
capable of capturing relevant word characteristics to distinguish each mood category. 
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However, some classification errors were still found in mood categories with similar 
vocabulary, indicating limitations in distinguishing between closely related emotions. 

Overall, this study proves that the combination of the TF-IDF method and the Support 
Vector Machine algorithm can be used as an effective approach in lyric-based song mood 
classification. The results of this study are expected to form the basis for the development 
of emotion-based music recommendation systems and further research in the field of 
sentiment analysis and pattern recognition in music text data. For further research, it is 
recommended to use a larger dataset, add linguistic or semantic features, and compare 
the performance of SVM with other classification algorithms to improve the accuracy and 
precision of the classification results. 
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