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Abstract—This paper aims to study the evolution of five
different music genres: Hip-Hop, Rock, Pop, Country and Metal
over thelast five decades. Each style of music has been classified
into three-time slots: Before the 2000s, between 2000 to 2009 and
from 2010 to present. Length of lyrics for each genre over the
three different time slots has been compared. Similarly, most
frequently used words were studied to understand the mood and
expression of emotions which each style carries and how they
have evolved. Then the lexical diversity and sentimental analysis
over time of each music type have been studied to analyze how
the songs have evolved to satisfy the ever-changing taste of
listeners and the dynamic underlying tone which they carry. We
have also studied the various classification models to predict
genres with lyrics based on numerous parameters like most
frequently words, word- length, lyrics length. At last, we present
our opinion on what can we expect from each music-genrein the
near future.

Keywords—Natural Language Processing, Sentimental
Analysis, Music, Lyrics Analysis, Predictive Analysis, Machine
Learning, RStudio.

. INTRODUCTION

Lyrics of a song suggest the views and opinions of the
artist who writes it, but a genre’s words are a reflection of
the society and what it wants to hear. Lyrics analysis is a
difficult task because of the song’s different structure which
requires pragmatic and cautious selection of features. Music
is omnipresent in our lives and holds power to shape our
thoughts and action in a very subtle way. Songs are
generaly studied based on their music, but the concept of
‘Lyrics Analysis” has gained popularity after improvementsin
various techniques in Natural Language Processing. This
work aims to study songs purely based on its lyrics and see
how successful is Natural Language Processing in analyzing
songs of different genres. The songs are divided into five
categories. Pop, Hip-Hop, Metal, Rock and Country and
each genre is further divided into three-time slots: Before the
2000s, 2000 - 20009, 2010 - 2019.
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Then the length of the lyrics of each genre, frequently used
words, lexical diversity and sentimental analysis over time
for each style has been performed to understand how each
music type has evolved to societies’ demands and liking.
This study enables us to predict what we can expect from
music and how it would influence us in thefuture. At last, we
perform genre classification of songs based on lyrics and
present which model, given our parameters, perform best in
music genreprediction.

1. METHOD

A. Data Selection and Preprocessing

The aim of this work is to understand how music has
evolved over time and how each music genre has changed
differently from the rest. This required a dataset with mainly
three columns: lyrics, genre and year of release. While there
are numerous datasets available which provide the first two
columns, we failed to find a dataset which had all three
required fields. Therefore, we have used Sam Isenberg’s
‘Lyrics Classifier dataset’ [1] who had provided the Genius
[2] song identification number for each song. This enabled us
to use ‘geniusr library” and run ‘get song meta’ function for
each songid and get the rel ease date. We merged thisdatawith
another dataset from Gyanendra Mishra’s dataset provided in
Kaggle[3] and deleted any duplicate songs. Wethen manually
added songs of each genre so that each time slot had ample
number of songs to study from.

Lyricswere cleaned by first converting abbreviations like
won’t, can’t, ‘ll, ‘ve ‘d, ‘m etc. to their corresponding
formal self. All specia character was removed and
everything was then converted to lowercase. Redundant
words like ‘ooh’, ‘baby’, ‘yeah’ etc. were removed. Now,
five new dataframes were created for each of the five music
genres. Pop, Hip-Hop, Rock, Country, Meta and these
datasets were further divided into subsets according to the
song release year: Before the 2000s, from 2000 to 2009,
from 2010 topresent.

B. LyricsLength

Length of lyrics is a characteristic feature of music and
each music genre has its own average music length which
could aso be used as one of the independent features while
predicting amusic genre. Music genre’s, which divided them
further into three time dlots, were taken and the total number
of wordsin lyrics were divided with the total number of songs
present. For example: Rock music between 2000 to 2009 was
taken, total number wordsin the lyrics was added and divided
by the number of songsin this category. This procedure was
repeated for all three time dots of each of the five music
categories.

C. Frequently Used Words

To evaluate the most frequently used words in the fullset
of lyrics, we used ‘count()’ and ‘top n()’ function to get the
four top words from the dataset which we had cleaned and
filtered. Then the words can be sorted in ascending order of
their count using ‘reorder()’ function and we used dplyr
library’s ‘mutate()’ to reassign the ordered value to word.
Doing this helps ggplot to
present the graphs in a clean
and effective way.
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Frequently used words of each genre helps to
understand the overall emotions which each music carries
and how the message and tone have changed over time.

D. Lexical Diversity

Lexical Diversity is the representation of a text’s
vocabulary variation. Higher the diverse vocabulary it
contains, greater the lexica diversity of the text. Song
vocabulary reflects the number of unique words present in
the lyrics of the song.

This can be represented by a graph with average unique
words in
the lyrics divided by the total number

of words present in the lyrics. A simple graph with lexical
diversity in the Y-axis and year of release in X-axis for a
particular music type would help us visualize how the style
of song writing has changed over time for that particular
song type.
E. Sentimental Analysis

Sentimental analysis is the process of using Natural
Language Processing, computational intelligence and text
analysis for text mining and aims to ascertain the opinion
and mood of its content. Thefindingsin songs can reflect not
only the attitudes of the artist but also the global cultural
influences and act as the representation of society and its
accepted norms and desires. There are severa methods to
perform sentimental analysis and we have adopted a pre-
defined lexical dictionary which contains a list of positive
and negative words.

The ‘tidytext’ library in R includes a dataset called
‘sentiments’ which has a collection of distinct lexicons and
these dictionary words are labelled with a sentiment value
of category. While there are three general purpose lexicons
widely used: AFINN, BING and NRC [4], we have used
BING because it is a simple lexical dictionary with binary
labels as positive or negative. Keeping the X-axis as the
release year and Y -axis as the sentiment score would show
how each genre has evolved over time to listener’s
preference.

F. GenrePrediction and classification

In this section, we try to assess how efficient is Naturd
Language Processing in classifying songs purely based on
lyrics. To create our model, we create training and testing
tidy data-frames and perform feature engineering to create
predictors for our models. This would help us identify the
agorithms to use for classification. We then train
ourmodels and benchmark the best options. There have been
work on music genre classification based on KNN [5], while
some few works focus on mood and genre classification
together. [6]

To create our predictors based on lyrics, we need to pick
features which makes each song unique in its own right. We
have already found the most frequently used words and
their respective count in each music genre and we select the
top ‘n” words of this list where ‘n’ is a variable whose
optimalvalue depends on the dataset. The choice of n is
critical because alow value will not give an optimized result
while a high value will lead to overfitting and distort the
results. Frequent words common to multiple genres were
removed for cleaner and distinct results. This enables us to
use genre-specific wordsin our predictors. We have applied
ten times higher weight to explicit words as compared to
genre-specific words because explicit words are unique and
distinct to each genre. Now these set of genre-specific
words were studied for their frequency, average length and
repetitions to create our predictors because they are
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quantitative features. The benchmark used to assess the
performance measure of our model is accuracy and time to
train. Accuracy is the fraction of correct predictions to total
predictions.

[11.RESULTSAND DISCUSSION

In this section we present the results of the methods
discussed in the previous section and discusstheinterpretation
of theseresults.

A. LyricsLength

Ganre Lyrics Length owver Time
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Fig. 1. Lyricslength of different genresover time
Fig 1. Shows that Hip-Hop music has the longest songswhile
rock has the shortest. And while the lyricists of each genre
started writing longer songs after the 20™ century, there has
been trend towards shorter songs in the past decade for each
music genre except for country and rock music.

B. Frequenty Used Words
e Hip-Hop

time

shit
t

' fuck
nigga

Fig. 2. Most frequently used wordsin Hip-Hop beforethe
2000s

shit
time
- nigga

fuck

Fig. 3.Most frequently used wordsin Hip-Hop from 2000
to 2009
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Fig. 4.Most frequently used wordsin Hip-Hop from
2010to0 2019

Figure 2, 3 and 4 show that Hip-Hop has a heavy use of
expletives and its usage has only increased over the years.
While Hip-Hop is known to be a channel for its artist to
express their frustrations, it is rather disturbing to see the
ever- increasing use of profanity and its acceptance by the
society.

e Rock

love-

time-

Wierd

night-
mind-

Word Court -
Fig. 5. Most frequently used wordsin Rock beforethe
2000s
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Fig. 6. Most frequently used wordsin Rock from 2000 to
2009
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Fig. 7. Pop Most frequently used wordsin Rock from
2010to 2019
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Thelyrics of Rock music is poetic and has a powerful and
emotional aura. Thelyricsoften convey sensationsand tories.
Although rock has changed extensively since the 1960s, the
format and theme have remained the same, as evident from
Fig5, 6 and 7. Lyricstend to focus on romantic love and other
strong emotions.

e Pop

Since it emerged over fifty years ago, pop has been a
component of mainstream musicand it still playsanimportant
part in people’s lives. Fig 8, 9 and 10 show that ‘Love’ is the
predominant topic of pop music and attracts the crowd
immediately, especially adolescents and teens. Over the years,
Pop has maintained a similar theme of love, girl and feel and
has hardly evolved in terms of frequently used words.

love-

time-

Words

E:

feel-

night-

Fig. 8. Most frequently used wordsin Pop beforethe
2000s

love-

time-
g

W

girl-
feel

" wiaed Count

Fig. 9. Most frequently used wordsin Pop from 2000 to
2009
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Fig. 10. Most frequenty used wordsin Pop from 2010 to
2019

e Metd

Fig 11, 12 and 13 show that metal music saw almost no
change from 20th century to the first decade of the 21st
century with ‘time’, ‘life’ and ‘world’ being the dominant
themes. But this genre has now started to evolve and ‘life’
taking priority over ‘time’ and new word ‘feel’ entering the
most frequently used wordsin thelyrics.
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Fig. 11. Most frequenty used wordsin Metal beforethe

2000s
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Fig. 12. Most frequently used in Metal from 2000 to
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Fig. 13. Most frequently used in Metal from 2010 to
2019
e  Country
ove: [
time- |
H
]
rignt-
ire- |

5 10
Wiord Gl

Fig. 14. Most frequently used in Country beforethe

2000s.
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Fig. 15. Most frequently used in Country from 2000 to
2009
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Fig. 16.Most frequently used in Country from 2010 to
2019

From fig 14, 15 and 16, it can be inferred that the most
frequently used words in country music before the 2000’s
were ‘love’, ‘time’, ‘night’ and ‘life’. ‘Time’ replaced ‘love’
as the most frequently used word between 2000 and 2009.
‘Life” was the most frequently occurring word in country
songs after 2010. Compared to other genres of music, it is
clear that there has been a significant change in the writing
style, tone and choice of words in country music as it is the
only genre with different highest occurring word in al three
time dlots. Country song is by far the most dynamic music
genre among the rest of the music styles.

C. Lexical Diversity

Lexical Diversty

g

Tene

Fig. 17. Lexical diversity of Hip-Hop over time

o .

Lenical Diversty

Fig. 18.Lexical diversity of Pop over time
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Lexical Diversty

Fig. 20.Lexical diversity of Country over time

vernty
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Fig. 21.Lexical diversity of Metal over time
Fig 17 shows that that there has been a dight decrease
in the lexical diversity of Hip-Hop music over the yearsin
spite of few songs which released recently having very high
lexical diversity. This goes to show that Hip-Hop writers
haveslowly started using ‘repetitions’ more in their songs.

Fig 18 shows that Pop music has seen an upward trend
in terms of lexical diversity and it is an expected result
because from Fig 8, 9 and 10, it is seen that Pop music has
revolved around the same themes for decades and this must
have caused lyricist to use new and varied words to stay
relevant and bring a sense of freshness to the audience while
also catering totheir needs for the sametopics.

Fig 19, 20 and 21 show that other music genres: rock,
country and metal have remained consistent with their
lexical diversity. This shows that lyricists have not felt any
need to change repetitions or introduce new words to their
writing.

D. Sentimental Analysis

L

Sentiment Score

Yoar

Fig. 22.Sentiment of Hip-Hops songs over time
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Pop

Sentiment Score

Year

Fig. 23.Sentiment of Pop songs over time

Metal

Sentiment Scone

Year

Fig. 24.Sentiment of Metal songsover time

Country

Sentiment Score

Yoar

Fig. 25.Sentiment of Country songs over time

Sentiment Score

Year

Fig. 26.Sentiment of Rock songs over time

Sentimental Analysisof al music genres showsanegative
trend. While genre like Hip-Hop would aways have a
negative score because of the expletives it uses, other genres
like Pop has also slowly evolved into asentimentally negative
genre.
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The results might indicate societies’ attitude towards
profanity and expletives, which are thought to be the norm
and even appreciated by people. This trend is worrisome
considering the omnipresence of music in our lives and the
power it has to sub-consciously affect our brain and our
actions. Thisresult also acts an alarm for parents who might
not be very cautious of their children’s choice of music and
be unaware of the affects which today’s music might have on
the impressionable minds of their children.

E. GenrePrediction and Classification

Fig 27. shows the accuracy of various model with
respect to the number of frequently used words or the
top_n_words variable discussed in previous section. For our
dataset, keeping the variable value at 1500 yielded the
highest accuracy for Random Forest with an accuracy of
80.61%. Random Forest model has consistently shown
higher accuracy than other classification models. Keeping a
value higher than 1500 leads to overfitting and our accuracy
starts decreasing and similarly a value lower than 1500
leads to aresult which is not optimized as per our dataset.

\,//’/’\

\///\

Fig. 27.Accuracy of Various Prediction Model inGenre
Classification

TABLEI.

Nuaive
Bayes

0.7159]0.6932 | 0.6612| 0.5983

Neural
Network

Random
Forest

4500| 0.7822

xgBoost| SVM RPART| KENN | LDA

0.7645 | 0.7607

0.7587

3500| 0.7758 | 0.7602 | 0.7594

0.7589| 0.72490.6895| 0.6655| 0.5793

2500| 0.7952 | 0.7794 | 0.7687| 0 7655| 0.7299 | 0.6994 | 0.6731 | 0.6005

1500| 0.8061 | 0.7976 | 0.7855

0.7792| 0.7428|0.7177 | 0.6969 | 0.6294

500 | 0.7948 | 0.7826 | 0.7751| 7723 | 0.7498 | 0.7081 | 0.6889 | 0.6067

Fig.28. Classification Model Accuracy vsTop N

words

V. CONCLUSION AND FUTURE WORK

In this paper, we have discussed about the various
parameters like lyrics length, frequently used words, lexical
diversity and sentimental analysis of five music genres:
Pop, Hip-Hop, Rock, Country and Metal over severa
decades. Our study has shown how these music styles have
evolved and what can we expect from them in the future.
While most lyricist started writing longer songs in the first

decade of 215t century, they are now writing songs which
are ever so dightly shorter. Hip-Hop is filled with
expletives and Pop music has been consistent with its theme
of love since the beginning and has not evolved much with
respect to frequently occurring words. Pop music isthe only
genre which has seen an increase in lexical diversity and
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this might be attributed to the constant theme which needs to
be conveyed differently to maintain people’s interest. The
results of the sentimental analysis done on each genre is
worrisome as it shows music of al genres becoming more
and more negative. Eight classification models were used to
classify music genres based on lyrica data and Random
Forest fared better than the rest. Keeping the top N words
value at 1500 gave usthe best resullts.

In our future work, we plan to improve upon the
classifier models and include more predictor variablesto
help the models predict better. Though genre classification
solely based on lyrics gave an impressive accuracy of
80.61% for Random Forest, inclusion of more predictors can
surely increase this accuracy. A comparative study can also
be done on the prediction accuracy of lyrics based and
music-based classification [7] of genres.
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