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Abstract— Music has serious effects on children's development. 
Music lyrics have become more violent and sexual over the 
years. However, the system for filtering explicit contents in 
music often does not work properly, not to mention that it 
takes a lot of time and effort to do it properly. In this study, we 
propose several machine learning models that automatically 
detect explicit contents in Korean lyrics and compare their 
performances. The proposed Bagging with selective vocabulary 
model outperformed not only the other competing models we 
designed, but also the filtering method that used the man-made 
profanity dictionary, which is a widely-used method to detect 
explicit contents in the industry. The proposed automated 
lyrics screening approach makes practical contributions to 
music industry, helping it significantly save time and effort for 
censoring harmful contents for the youths. The proposed 
approach is generalizable to other language settings as long as 
the same kinds of data used in the study are available. 

Keywords- Machine Learning; NLP; Explicit Contents; 
Music; Lyrics; Abusive Language; Adolescent Safety; Parent 
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I. INTRODUCTION  

The explicit contents of music such as lyrics about 
violence, sex and drug abuse have a serious negative impact 
on young people [1, 2]. However, with the development of 
the Internet technology and the wide spread of mobile 
devices, it is not easy to prevent teenagers from frequent 
exposure to harmful music lyrics.  

 Since 1990, to protect the youths, the recording industry 
in the United States adhered parental advisory labels to 
albums with lyrics including depictions of violence and sex 
[3]. The parental advisory labels are designed to give parents 
some guidance when deciding whether albums are 
appropriate for their children. However, recording 
companies and artists voluntarily adhere the labels to their 
albums, so customers can’t automatically assume that music 
without a label will be appropriate for all ages [4]. 

Korea also has lyrics review systems in place to protect 
its youths from inappropriate contents in songs. Unlike the 
United States, it is not a voluntary task of recording 
companies or artists in Korea. Commission on Youth 
Protection, which is part of the Korea Ministry of Gender 
Equity and Family, reviews whether song’s lyrics are too 
sexual or too violent for youths, releasing the list of the 
‘Harmful songs to Youths’ every month [11]. Recording 

companies and commercial music streaming providers like 
Melon and M-net mark ‘19’ next to the song’s title, 
determined by Commission on Youth Protection as harmful 
content to the youths. Likewise, each broadcasting station in 
Korea has its own review system run by the committees. If a 
new song has harmful content to the teenagers, such as sex or 
drug, each broadcasting station committee declares the music 
as unsuitable for broadcasting. 

However, there are a number of issues in censoring 
whether a song contains explicit contents or not. First, the 
results of screening may differ depending on the organization 
or persons that judge it. Historically, there have been a lot of 
controversy about the judgement results of unqualified songs 
for broadcasting [12]. Second, categorizing music as 
'harmful' or 'suitable' is a work that requires time and effort. 
Some music that should be judged as harmful for 
broadcasting can be expressed metaphorically, not directly. 
The review committee members must read each of the lyrics 
one by one to verify whether a music have explicit contents. 
Therefore, it will be very practically helpful if there is a way 
to detect inappropriate content automatically. 

There are two main ways to detect inappropriate contents 
automatically. The first is a method of using a profanity 
dictionary. If lyrics of a song include a word that is in 
profanity dictionary, it will be classified as inappropriate 
contents. Major portal sites and various music streaming 
companies in Korea are filtering harmful contents using this 
method based on a profanity word dictionary. However, 
there is no universal profanity dictionary. Hence, the filtering 
results for the same song may vary from company to 
company. Moreover, if the word is not included in the 
profanity dictionary, contents will not be filtered. The 
profanity dictionary need to be updated with newly created 
abusive languages, requiring its maintenance to be conducted 
periodically. 

Another method of automatic detection of inappropriate 
words is utilizing machine learning. Efforts to filter 
inappropriate contents through machine learning have been 
made in many ways, especially with regard to online user 
created contents [5, 6]. However, no attempt has been made 
to classify inappropriate music lyrics through a model based 
on machine learning.  

In this study, we aim at developing a machine learning 
model that automatically classifies songs that contain explicit 
contents. Unlike other countries such as United States and 
the United Kingdom, where it is a voluntary work of artists 
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and recording companies, Korea has organizations that are 
responsible for censoring explicit music contents for 
adolescents. They release the result of lyrics screening to the 
public. It is relatively easy to get the ‘Music screening result 
list’ created by those organizations. In this study, we limited 
our research to Korean music. 

Overall, we have three research questions in this study as 
follows: 

RQ1. How to design a machine learning model that 
automatically detects those songs that include explicit 
contents, using music data previously labeled Fail / Pass in 
music screening result list, without using a predefined 
profanity dictionary? 

RQ2. Is a machine learning model trained by previous 
review results of broadcast company effective in 
automatically discriminating songs that contain explicit 
contents than the filtering method with a profanity 
dictionary? 

RQ3. What strategy is most effective in detecting explicit 
words in music lyrics?   

This paper is organized as follows. Section 2 includes a 
review of related studies. Section 3 explains the data we used 
and how the data were pre-processed. We propose a novel 
machine learning model that detects explicit contents in 
Korean songs in Section 4. Section 5 presents experimental 
results. Section 6 concludes this paper with a summary and 
future work. 

 

II. RELATED WORK 

A. Abusive word filtering methods 

Various studies have been conducted to detect abusive 
languages in text materials. Ghauth et al. [7] designed a 
hybrid text censoring method, which is based on Bayesian 
Filtering and Approximate String Matching techniques. In 
their experiment, Bayesian filtering text censoring system 
carried out the most relevant censoring with the least amount 
of errors compared to Chi Square and List-based censoring 
system, using the dataset they created.  

For protecting adolescent online safety, Chen, et al. [18] 
investigated existing text-mining methods in detecting 
offensive contents. They proposed the Lexical Syntactic 
Feature (LSF) architecture to detect offensive contents and 
identify potential offensive users in social media. Their 
model outperformed not only in sentence offensive 
detection, but also in user offensiveness prediction. Nobata, 
et al. [8] developed a deep learning based method to detect 
hate speech on online user comment. They experimented 
with features: different syntactic features as well as different 
types of embedding features. Several studies have been 
conducted on text mining based attack detection, but there is 
a limitation that most of the research focused on online user 
contents.. 

B. Studies of Korean Music  

Most of prior research for the area of Korean music has 
been studied from two different perspectives. One is from 
sentiment analysis of the lyrics, and the other from 

measuring music similarity for personalized recommendation 
[13-16]. There have been some studies on music lyrics, but 
few studies exist for Korean lyrics analysis with machine 
learning methods. Our research represents a new approach in 
that it applies machine learning methods to lyrics in order 
automatically detect harmful contents in music. 

III. DATA 

A. KBS’s song screening result data 

We have decided to use the ‘Song screening result list’ of 
South Korean Broadcasting System (KBS), which is the 
leading national public broadcaster and regarded as one of 
the most trusted media in Korea. KBS is releasing the list 
every week. They classify songs as ‘Unqualified (Fail) for 
broadcasting’ if its lyrics contain explicit terms that connote 
sex, drug and profanity. A song without such terms was 
classified as ‘Pass’. Table 1 shows the sample of the result of 
song screening. 

TABLE I.  SAMPLE OF KBS’S DELIBERATION RESULT LIST  

Title Musician Lyricist Songwriter Pass or Fail 

That XX G-Dragon G-Dragon, G-Dragon, 
Fail  

(Profane word) 

Palette IU IU IU Pass 

B. Data collection and preprocessing 

For our experiment, we collected the KBS’s ‘Song 
screening result list’ that included the musician names, song 
titles, and the outcome of the decision: ‘Pass’ or ‘Fail’. This 
list was from 2010 to April 2017 and obtained from the KBS 
website. 

Using the metadata collected, we crawled the 
corresponding song lyrics from lyrics databases such as Al-
song and Gasazip. Also, we crawled from Melon, which is 
the biggest music retail service provider in Korea. 
Information other than lyrics was excluded so as to create a 
model trained solely by lyrics. In the experiment, we used 
2010-2015 data as a train set and 2016- April 2017 data as a 
test set. Table 2 presents the description of the collected data. 

TABLE II.  DATA DESCRIPTION (# OF SONGS) 

 Pass Fail Total 
Train 23,112 833 23,945 
Test 3,559 191 3,750 
Total 26,671 1,024 27,695 

 

IV. APPROCH 

A. Baseline of Experiment  

The baseline condition of our experiment is a method to 
classify ‘Fail’ ‘Pass’ by detecting explicit contents when the 
song lyrics include words in a profanity language dictionary 
that Namu-wiki released. Namu-wiki is a converted form of 
Wikipedia edited by Korean netizens and is the top Wiki site 
in Korea, which greatly exceeds the number of Korean 



Wikipedia traffic. Unlike Wikipedia, the editors of Namu-
wiki are allowed to use informal or abusive terms.  

The Profanity Dictionary of Namu-wiki is a dictionary 
made by many people with a crowdsourcing approach, 
unlike other dictionaries. Considering Namu-wiki’s 
popularity in Korea, we decided to use Namu-wiki’s 
profanity dictionary for our research.  

Table 3 is the result of the filtering method using the 
profanity dictionary. This result will be used as the baseline. 
Because of the large difference in the number of pass and fail 
data, we decided to use the F1-score of Fail data as an 
evaluation metric.   

TABLE III.  BASELINE OF EXPERIMENT 

 Precision Recall F1-score Support 

Fail 0.20 0.69 0.31 191 

Pass 0.98 0.85 0.91 3559 

Avg/Total 0.94 0.84 0.88 3750 

B. Feature Engineering  

 
(1) Boolean vector and IDF vector:  

a) Boolean vector: The frequency of profanity word 
appearances in a song lyric is not important. Even if the 
abusive word appears only once in the lyrics, the song is 
classified as fail. Therefore, we used the information about 
whether an explicit word appears in the document (e.g. 1 
presence, 0 not presence) as a feature instead of term 
frequency. 

 
b) IDF vector: The ratio of the pass data to the fail 

data was about 28: 1; the fail data was relatively small. 
Because the explicit words are likely to appear only in the 
fail data, we thought that these words would have a high IDF 
score. The average IDF score of the words in profanity 
dictionary was 8.80, which was comparatively high 
considering that the IDF scores of the whole vocabulary 
ranged from 1.38 to 10.22. Therefore, expecting that the IDF 
score of a word would be one of the useful feature, we 
applied it to the machine learning models. 

 
(2) Use of selective parts of speech tag: Among all the 

parts of the speech(POS) tags, we expected that there would 
be 'POS tag' that often appears only in abusive words. We 
reasoned that these are 'NNG(common noun)', 'NNP(proper 
noun)', ' NP(pronoun)', 'VV(verb)', 'VA(adjective)', 'XR(root 
of word)', 'SL(foreign word)', and 'NF(terms which can be 
assumed as noun)', following the conventions used in 
Sejong POS tags. The number of corresponding 
vocabularies were 37,382. By reducing the number of 
vocabularies from a total of 44,569 to 37,382, the model 
could learn important words more efficiently.  

C. Machine learning models to classify explicit contents   

We adopted two well-known classification algorithms 
Bagging and AdaBoost. AdaBoost algorithm has proven to 

produce accurate classification results in many experimental 
evaluations and has showed to produce extremely 
competitive results in many settings, most notably for text 
classification [9]. Bagging is one of the simplest versions of 
classifier aggregation. It consists of sequentially estimating a 
binary choice model from resampled versions of a given 
calibration sample. The obtained classifiers form a 
committee from which a final choice model can be derived 
by simple aggregation [10]. 

We examined the results by applying the AdaBoost and 
Bagging algorithms. The lyrics were transformed to a vector 
of which dimension is training data’s vocabulary size. We 
compared three form of the vector; 1) using whole 
vocabulary and term frequency(TF) as the value of the 
vector, 2) using whole vocabulary and IDF score as the value 
of the vector (ignoring TF), and 3) using selective 
vocabulary with 'parts of speech tag' and IDF score as the 
value of the vector. Table 4 lists the type of models we 
conducted. 

TABLE IV.  EXPERIMENT DESIGN 

 
TF vector IDF Vector (without TF Score) 
 Using all 

Vocabulary 
Using all 

Vocabulary 
Using selective  

Vocaburay 
Adaboost Model (1) Model (2) Model (3) 
Bagging Model (4) Model (5) Model (6) 

 
All models were implemented using the scikit-learn 

package for python, and all random seeds were identical in 
the experiment. We used a decision tree as a base estimator 
in the AdaBoost model, and the number of the estimators 
was 50. The bagging model also used a decision tree as a 
base estimator, and the number of estimators was 40. 

 

V. EXPERIMENTAL RESULTS 

A. Classify unqualified song with machine learning model 

The F1, precision and recall values of each classifier and 
each data options are as shown in the Table 5.  

TABLE V.  PERFORMANCE OF CLASSIFIER FOR EACH DATA OPTION 

Vector Type TF Vector IDF Vector (without TF Score) 
Used Data All Voca. All Voca. Selective Voca. 

 
Data Label Fail Pass 

Av/
Ttl 

Fail Pass 
Av/ 
Ttl 

Fail Pass 
Av/
Ttl 

 
 
Ada
Boo
st 

 Model (1) Model (2) Model (3) 
P* 0.58 0.96 0.94 0.66 0.97 0.95 0.66 0.97 0.95 

R* 0.31 0.99 0.98 0.38 0.99 0.96 0.40 0.99 0.96 

F* 0.4 0.98 0.95 0.48 0.98 0.95 0.50 0.98 0.95 

 
 
Bag
g-
ing 

 Model (4) Model (5) Model (6)** 
P* 0.66 0.97 0.96 0.71 0.97 0.96 0.70 0.98 0.96 

R* 0.47 0.99 0.96 0.49 0.99 0.96 0.55 0.99 0.97 

F* 0.55 0.98 0.96 0.58 0.98 0.96 0.62 0.98 0.96 

 *P=Precision, *R=Recall, *F=F1-score 
 
The performance of each model increased when the IDF 

score was used, which did not consider the term frequency of 



the word. Compared to model (1), model (2) has about 20% 
increase in F1-score for the fail data. For Fail data, Model (5) 
also has about 5.5% higher performance than Model (4). 

Performance of data using selective POS tag with IDF 
vector was better than the model using whole vocabulary 
with IDF vector. In Model (3), the F1-score was 4.2% higher 
than the model (2), and F1-score of the model (6) was 6.9% 
higher than the model (5). 

The best model in terms of all performance values is 
Model (6), a bagging model that uses selective terms based 
on POS tag with the IDF vector. As shown in Table 6 (based 
on the fail data), the F1-score of model (6) is 100% higher 
than the filtering method using Profanity Dictionary. The one 
drawback of model (6) is the recall of failed songs and it is 
lower than that of baseline. This is probably because the 
number of failed data to train model was small, and if the 
number of data increases, it is expected to improve. 
     

TABLE VI.  PERFORMANCE COMPARISON WITH FILTERING METHODS 

  Precision Recall F1-score 
Filtering with 

dictionary 
(Baseline) 

Fail 0.20 0.69 0.31 
Pass 0.98 0.85 0.91 

Avg/Total 0.94 0.84 0.88 

Model (6) 
Fail 0.70 0.55 0.62** 
Pass  0.98 0.99 0.98 

Avg/Total 0.96 0.97 0.96 

 

VI. DISCUSSION AND CONCLUSION 

In this study, we investigated machine learning methods 
in filtering explicit lyrics automatically. We designed 
Bagging and Adaboost models that automatically determine 
Fail / Pass in lyrics by learning previously labeled data, 
without a predefined profanity dictionary. In particular, the 
Bagging with the selective vocabulary model performed 
noticeably well while achieving the highest F1-score, 
relatively superior to the other competing models. Further, 
the model vastly outperformed the filtering method that used 
the profanity dictionary, which is the general method to 
detect explicit contents in the music industry. In order to 
detect explicit contents in music lyrics more efficiently, we 
applied the IDF score as the value of the vector and used a 
selective vocabulary set based on POS tags. 

Precision and recall scores for the failed songs of the 
proposed model (6) were relatively lower than those of the 
passed songs.  

We examined the experimental results to figure out the 
difficulty in detecting ‘Fail’. Table 7 shows the reasons why 
the 191 failed songs in test data got ‘Fail’ in lyrics screening 
review.  

The bagging with selective vocabulary model did not 
properly categorize 30% of the 191 ‘Fail’ labeled music, but 
if we can apply the profanity dictionary at the same time, the 
classification performance will increase. However, the model 
could distinguish the various explicit contents that the 
filtering method with the dictionary cannot capture. Eight of 
the eighteen songs that included profanity word variants 
were detected by the model. Eighteen percent of mis-

categorized ‘Fail’ labeled music did not contain profanity 
words but include metaphorical abusive expression, 
indicating that the proposed model could not classify the 
music with metaphorically expressed explicit contents. In the 
future research, NLP techniques could be applied to detect 
metaphorical abusive expression in music lyrics  

TABLE VII.  PERCENTAGE FAIL MUSIC TYPE IN TEST SET 

Description of Fail labeled data 

Explicit contents ( in Namu-wiki profanity dictionary) 69% 

Metaphorically expressed explicit contents 18% 

Explicit contents (not in Namu-wiki profanity dictionary) 9% 
Etc. 4% 

 
As a summary, the present study makes the following 

contributions. First, we designed several machine learning 
models that automatically detect explicit contents in Korean 
lyrics, which has never been tried before. Second, the 
proposed models learned patterns of ‘Fail’ labeled music 
lyrics via training data in ‘Song screening result list’ without 
man-made pre-defined profanity dictionary and showed 
noticeably superior performances relative to the dictionary 
approach, which is the de facto standard in the Korea music 
industry. Because the models learned patterns through 
training data, they are not language-dependent. In other 
words, our machine learning approach is generalizable to 
other languages as long as the same kinds of data are 
available. Third, the automated lyrics screening approach 
could help the music industry to reduce the time and effort 
for verifying harmful contents for the youths. Moreover, with 
the automated lyrics screening approach, musicians and 
recording companies could pre-examine their songs whether 
the song would pass the screening or not, before the actual 
official screening review. Finally, because the machine 
learning models use previously accumulated screening result 
data, it can establish objective standards for judging whether 
the song contains explicit contents. Therefore, with the 
proposed approach of machine learning, music industry and 
related organizations could reduce a lot of controversies 
about the judgment results of lyrics screening review. 
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