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Introduction

Hip Hop and Rap culture and lyrics are amazing for Textual Analysis
Many words, abstract concepts, events, proper nouns.

Many rapper collaborate and feature together.

Socially aware, often in reaction to socioeconomic issues.

Immensely popular, diverse, evolving genre.

Similar to Academic Co-Authorship, Innovation, etc.

Can shed light on networks of artists, historical moments, innovation,
etc.
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Motivation
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Selection of Data

I will focus on the nature of artists featuring on other’s songs.
Some restrictions are necessary:

Looking at manually selected Artists

Looking only at published albums or mixtapes

Only looking at songs with two or less features

”Group” problem, individual artists from groups featuring

Small errors from HTML scraping
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Data Source: AZLyrics

One major contribution is a tool to scrape, clean, and get
features from AZLyrics.

Only input is list of artists.

Great speeds hindered by website restriction

One day will be combined with listener-level and song-level data
(from Spotify, Last.fm, Pandora?)
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Example Data Table
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Example Webpage
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Chane the Rapper Word Cloud
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Similarity Plot
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Similarity Plot: Album Level
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Feature Characteristics

When artists decide to collaborate, what are their choice of
words as decision makers?

Look empirically for patterns of ”this generation” of hip-hop
artists.

Typically, a featured verse is very stylized and unique to the
featured artist.

This ranges from strong artists with a unique sound to phoned
in verses.

So do they have a distinct, pinpointable vocabulary?

Many interesting questions here, I focus on similarity
measurements and prediction of feature behavior.
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Ultralight Beam

Johnny Ma Hip Hop NLP June 1, 2017 15 / 33



Introduction Quick Summary Statistics Features Feature Network Decisions Conclusion

The Idea

If we can create a notion of a prototypical ”Chance the Rapper”
verse from his non-featured songs (the ”controlled”
environment).

We can compare that to his performance on a feature, which
can be seen as ”experimental environment”

We can take it a step further and compare the original/featured
artist as well, making a 4-way connection.

So on and so forth...
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Techniques for Analysis

Traditional ”Bag of Words” vector model. Aggregate occurrence
of words over artists/albums/features.

More technically, using Latent Semantic Analysis. Same
intuition.

Calculate ”distance” from vectors at N-dim level.

Multidimensional Scaling down to 2-D to plot, with notion of
distance intact

Using Quanteda, LSA, CMD, etc.
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Example Results 1
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Example Results 1
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Example Results 2
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Example Results 2
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Example Results 3
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Example Results 3
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Example Results 4
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Example Results 4.5
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Remarks

Difficult to quantify with a solid metric (future work), but clear
patterns

Individual songs are far from the prototypical.

Individual verses far from each other.

But they are typically closer to own artist than other artist

People do have a certain type of ’style’

Further investigation of what determines strength of style in
different artists and contexts, sentiment, topic model similarity,
etc.
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Feature Decisions

We’ve looked at the nature of vocabulary choices, but what
drives people to decide to feature together?

More ’economics’ and decision making, very possible to model.

Idea is that similar vocabulary artists would end up featuring
together.

Endogenous institutional design may confound, but we can at
least find a correlation.
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Network of Features
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The Second Idea

Probit model regression on feature outcomes

Pr(Ya,b = 1) = dista,b + εa

More ’economics’ and decision making, very possible to model if
there were more

Idea is that similar vocabulary artists would end up featuring
together.

Endogenous institutional design may confound, but we can at
least find a correlation.
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Table: Results

Dependent variable:
feat

dist −2.561∗∗∗

(0.828)

Constant −1.820∗∗∗

(0.257)

Observations 433
Log Likelihood -171.040
Akaike Inf. Crit. 346.080

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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Discussion of Results

Though the measure was significant, the term is the opposite
sign of what is desired.

Implies that MORE distanced artists tend to collaborate
together.

Possible to look at post collaborate/the collaborated album
characteristics to understand artistic shifts in direction.

More controls (artist/song/institution level) would be helpful,
this is preliminary at best.

It was disgusting to code.
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Reflection

Created an easily updated data set of Hip Hop lyrics and
features.

Created networks, distance graphs, regressions.

Very fun and interesting exercise, a quick quantitative look into
Hip-Hop.

A lot of intuition was supported, some not.

Interesting set of Textual Analysis tools to analyze and quantify
cultural/artistic/political notions conveyed through text.

Thanks to Professor Fetzer for his help!
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Further Work

So many further ideas and projects...

Music Industry de-aggregated or geo-spatially located data
would be beautiful.

POS and political word taggers, references within songs,
structure of rhyming, changing complexity of lyrics, network
formation of artists, tracing origins of bi-gram phrases, etc. etc.
etc.
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