
Predicting Music Genre with Lyrics 
and Machine Learning Algorithms

26 June, 2021

School of Continuing Studies
Certificate in Data Science



AGENDA

2

1. Hypothesis and Framing

2. Planned vs. Actual 

3. Data, Wrangling

4. Natural Language Processing (NLP) PreProcessing (PP), Munging

5. Exploratory Data Analysis (EDA)

6. Feature Engineering & Feature Selection

7. Algorithm Selection

8. Hyperparameter Tuning

9. Results

10. Conclusion



•Given only a song’s lyrics, it is possible to classify the genre for that 
song using machine learning, with Hip Hop most readily identifiable.  
• Blockers:

• Natural Language Processing (NLP) Tools historically have been optimized for 
literature and tweets, and not focused on the core attributes of music.

• Genre classification is subjective
• Dataset covers decades of songs

•Mitigation:
• Domain-specific stopwords list

• Genre-specific corpus
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Hypothesis

Focus up….



Planned Project Pipeline

4



Actual Project Pipeline
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Data Final Candidates

Number of English Lyrics, by Genre

Full Lyrics, with Punctuation

• A hypothesis aligned with resources helped focus the data search

• ‘Musical Genres’ Selected

• Larger dataset

• Multi-class (Rock, Pop, Hip Hop)



NLP PreProcessing, Munging
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Average of 274 words per song.

After NLP PP: Average of 108

Reduce corpus to words useful to machine learning

• All lower case
• Remove digits, accented characters, whitespace, etc.
• Expand contractions, align to present tense
• Remove 2-digit words & genism stop_words list

Before



NLP PP, Munging
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Generate Fundamental, Simple Information

• Created Features
• Full Lyrics

• Word / Character Counts 
• Average character per word

• Medium Lyrics
• Counts
• AFINN Lexicon Scores

• [-1.0, 1.0]
• TextBlob Sentiment Analysis: 

• Label & Score
• [-0.5, 0.5]



EDA – Words, Words, Words
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• Unigram, by genres, total frequency
• Entire corpus, words and frequency

• Tri-grams show impact of chorus

Expanded Stop Words List



Creation of Genre-Specific Corpus
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Pop Pop

Rock Hip Hop

Pop 
through 

Rock

Pop 
through 
Hip Hop

Uniquely 
Pop

Applied to 80% of the dataset

Expansion of CountVectorizer

Modification of nltk.corpus.stopwords.

1

2

3

4

35 Features

338
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Final Feature Selection

Target
RobustScaler
MinMaxScaler
OneHotEncoder
TfidfVectorizer

Criteria
• Impactful
• Avoid Co-Linearity
• Most descriptive

ColumnTransformer:

Full 
Lyrics

Small

Rank1D/2D

RFECV

SelectKBest
ANOVA

Medium



Model Selection
S u p e r v i s e d ,  C l a s s i f i c a t i o n ,  M u l t i - C l a s s ,  D o w n s a m p l e d
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Effective

Baseline Model for Text Analysis

Neural Net

Ensemble, Tree, Effective

All have predict_proba(X) method
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ExtraTreesClassifier
W e l l - t u n e d  o u t  o f  t h e  b o x
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MultinomialNBClassifier
N o t  t h a t  m a n y  k n o b s  t o  t u r n .  W i c k e d  F a s t .

Didn’t matter
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Same metrics, tuned 

LogisticRegressionCV
W e l l - t u n e d  o u t  o f  t h e  b o x .

Wouldn’t converge
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MLPClassifier
H a s  a  m a x _ f u n p a r a m e t e r .
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MLPClassifier
T h e  l i n e  b e t w e e n  R o c k  a n d  P o p  i s  m o r e  a m b i g u o u s .



• More Data
• More Classes for More Relevance
• Sound

• More Wrangling
• Identify Repeated Sets of Words (Choruses)

• Evaluate Separately

• More Classes, Identify Cross-Overs
• Softmax Layer, predict_proba(X)

• Better Model
• Feature Union & Transformer Weights
• Fine Tune Pruning and Weights

• Data Product
• Automated Scraping, Genre Lists, stop_words List -> “Musical Genre Lexicon”
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Next Steps 



•Given only a song’s lyrics, it is possible to classify the genre for that 
song using machine learning.  
• Blockers:

• Natural Language Processing (NLP) Tools historically have been optimized for 
literature and tweets, and not core attributes of music.

• Genre classification is subjective
• Dataset covers decades of songs

•Mitigation:
• Domain-specific stopwords list

• Genre-specific corpus
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Hypothesis




