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December 14, 2017 — The 
Federal Communications 
Commission (FCC) rolls 
back Title II oversight of 
Internet Service Providers 
(ISPs)
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DON’T GIVE CERTAIN 
ENTITIES PREFERENCE 

WHEN PROVIDING 
SERVICES
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~10,000 
comments
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Our 
Objective

To quantify 

“spamminess” of 

comments based on 

comment text and 

submission identifiers 
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Text Clustering
● Vectorize comment text

● Cluster based on text vectors

● Identify signature strings in 

clusters to determine their stance
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spaCy
● Tool for Natural Language 

Processing (NLP)

● Written in cython—a C 

extension for Python to 

improve performance

● Amongst other things, can 

convert text to vectors

https://www.analyticsvidhya.com/blog/2017/04/natural-language-processing-made-easy-using-spacy 19
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Text Clustering
● Vectorize comment text

● Cluster based on text vectors

● Identify signature strings in 

clusters to determine their stance
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Clustering
● Compared clusterers Kao used:

○ AgglomerativeClustering

○ HDBSCAN

● Used silhouette scores to evaluate 

clusterers (scores can range from 

-1 to 1; higher scores indicate 

better clustering)

● Chose AgglomerativeClustering 

with 50 clusters
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Clustering
From scikit-learn: “The 

silhouette plot displays a 

measure of how close each 

point in one cluster is to 

points in the neighboring 

clusters and thus provides a 

way to assess parameters 

like number of clusters 

visually.”
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Text Clustering
● Vectorize comment text

● Cluster based on text vectors

● Examine comments in clusters to 

determine their stance
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Clustering
Cluster 0: 4 comments

?

Cluster 35: 4062 comments

(very much anti-net neutrality)
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Clustering
Cluster 47: 1607 comments

Cluster 31: 1016 comments

25

Cluster 13: 969 comments
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Comment Classification

Identifier ClassificationText Clustering
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● Text vectorization

● Agglomerative clustering

● Sentiment analysis



Identifier Classification : Motivation
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Comments were from a wide variety of sources: 

Type Most Likely Filer(s)

Unique Individuals

Form Letters Individuals, organizations, advocacy groups, 

bots?



Identifier Classification : Motivation
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Type Most Likely Filer(s)

Form Letters Individuals, organizations, advocacy groups, 

bots?

Comment count : ~ 70,000 (out of a set of 100,000)

“The unprecedented regulatory power the Obama Administration imposed on the 

internet is smothering innovation, damaging the American economy and 

obstructing job creation…”



Identifier Classification : Motivation
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Comments were from a wide variety of sources: 

Type Most Likely Filer(s

Unique Individuals

Form Letters Individuals, organizations, advocacy groups, 

bots?

API submissions Organizations, advocacy groups, bots 

CSV submissions Organizations and groups, certain kinds of 

workers



Identifier Classification : Motivation
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Comments were from a wide variety of sources: 

Type Most Likely Filer(s

Unique Individuals

Form Letters Individuals, organizations, advocacy groups, 

bots?

API submissions Organizations, advocacy groups, bots 

CSV submissions Organizations and groups, certain kinds of 

workers



Identifier 
Classification

● Gathering identifying information

● Generating “spamminess” metric 

● Analyzing trends based on metric and 

clustering
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Identifier 
Classification

● Gathering identifying information

● Generating “spamminess” metric and model

● Analyzing trends based on metric and 

clustering
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Identifier Classification : Gathering Identifying Information



Identifier Classification : Gathering Identifying Information

Address doesn’t 
exist

Unrealistic name



Identifier Classification : Gathering Identifying Information

Don’t like NN, so 
won’t put a ring on 
it.
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Identifier Classification : Gathering Identifying Information



● Is the name realistic?

● Are the address, state, and city realistic?

Tool : spaCy NER 
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Identifier Classification : Gathering Identifying Information



● Is the name realistic?

● Are the address, state, and city realistic?

● Email confirmation?

● Do the name and email address match up?
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Identifier Classification : Gathering Identifying Information



● Is the comment from a form letter?

○ 25 form letters 

● Does the person’s information appear in any 

of the following:

○ Lists of celebrities and popular people

○ Impersonated people

○ Data breaches 
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Identifier Classification : Gathering Identifying Information



Sources: 

● Celebrity list : IMDB
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Identifier Classification : Gathering Identifying Information



Sources: 

● Celebrity list : IMDB

● Impersonated people : Fight for the Future
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Identifier Classification : Gathering Identifying Information



Sources: 

● Celebrities

● Impersonated

● Breached 

accounts
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Identifier Classification : Gathering Identifying Information



Identifier 
Classification

● Gathering identifying information

● Generating “spamminess” metric 

● Analyzing trends based on metric and 

clustering
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Identifier Classification

Negative FeaturesPositive Features
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● Realistic name

● Email and name match up 

● Email confirmation

Identifier Classification : Generating a “Spamminess” Metric

● Breached account

● Celebrity

● Makes impersonated list



● Natural model : Bernoulli Trial
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Identifier Classification : Generating a “Spamminess” Metric 

● Several trials ~ Binomial (n, p)

○ Parameters : 

■ n (number of trials)

■ p (success probability in each trial)  



47

Identifier Classification : Generating a “Spamminess” Metric 

Source : Wikipedia



48

Identifier Classification : Generating a “Spamminess” Metric 

● To make p intuitive:

○ Positive feature : 1 if yes, 0 if no

○ Negative feature : 0 if yes, 1 if no

● Example:

○ Realistic name : 1

○ Fake account : 0

○ p = ½ 

     First Name : Jacqueline

Last Name : Antwi-Danso

Breached : yes



Identifier 
Classification

● Gathering identifying information

● Generating “spamminess” metric and model

● Analyzing trends based on metric and 

clustering

49



50

Identifier Classification : Analyzing trends
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Identifier Classification : Analyzing trends
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Identifier Classification : Analyzing trends
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Identifier Classification :
Analyzing Trends

“Obama’s Title II order has diminished 

broadband investment, stifled 

innovation, and left American consumers 

potentially on the hook for a new 

broadband tax…”
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Identifier Classification : Analyzing Trends



55

Limitations of Analysis and Improvements

● Give some features more 

weight than others

● Employ Bayesian inference

Limitation Possible Remedy

● Binomial model may be too 

simplistic 
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(e.g. census records)

Limitation Possible Remedy

● Too simplistic 

● Inaccurate with little 

information



57

Limitations of Model and Improvements

● Give some features more 

weight than others

● Employ Bayesian inference

● Obtain more identifying data 

(e.g. census records)

● Improve spaCy by training on 

more data. 

Limitation Possible Remedy

● Too simplistic 

● Inaccurate with little 

information

● NLP and sentiment analysis 

accurate 85% of the time



58

Limitations of Model and Improvements

● Give some features more 

weight than others

● Employ Bayesian inference

● Obtain more identifying data 

(e.g. census records)

● Improve spaCy by training on 

more data. 

● Use metric for model selection 

e.g. AIC

Limitation Possible Remedy
● Too simplistic 

● Inaccurate with little 

information

● NLP and sentiment analysis 

accurate 85% of the time

● No metric for cluster 

assignments
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Bayesian Analysis
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