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Social Networks and Political Campaings
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Reach of the Candidates on Twitter

17 million followers

35 thousand published tweets

12 million followers

9 thousand published tweets
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Political Biases on Social Networks
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Candidates’ Advocates

Advocates
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Other Political Groups

Political Bots Regular Users

Graduate Program in Informatics 6



Main Objective

Characterize users in an online social network 

taking into account political biases and 

therefore different behaviors
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Characterizations

Which features 

highlight each group

Mean Sentiment 

Analysis

Language Patterns

Analysis

Mood Variation 

Analysis

Homophily

Analysis

Popular users of 

each group
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Features Characterization

Mean Sentiment 

Analysis

Language Patterns

Analysis

Mood Variation 

Analysis

Homophily

Analysis

Which features 

highlight each group

Popular users of 

each group
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Sentiment Characterization

Which features 

highlight each group

Language Patterns

Analysis

Mood Variation 

Analysis

Homophily

Analysis

Mean Sentiment 

Analysis

Popular users of 

each group
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Language Characterization

Which features 

highlight each group

Mean Sentiment 

Analysis

Mood Variation 

Analysis

Homophily

Analysis

Language Patterns

Analysis

Popular users of 

each group
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Profile Characterization

Which features 

highlight each group

Mean Sentiment 

Analysis

Language Patterns

Analysis

Mood Variation 

Analysis

Homophily

Analysis

Popular users of 

each group
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Mood Characterization

Which features 

highlight each group

Mean Sentiment 

Analysis

Language Patterns

Analysis

Homophily

Analysis

Popular users of 

each group

Mood Variation 

Analysis
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Homophily Characterization

Which features 

highlight each group

Mean Sentiment 

Analysis

Language Patterns

Analysis

Mood Variation 

Analysis

Popular users of 

each group

Homophily

Analysis
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To Perform these 6 Characterizations…

Which features 

highlight each group

Mean Sentiment 

Analysis

Language Patterns

Analysis

Popular users of 

each group

Mood Variation 

Analysis

Homophily

Analysis
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Methodology

Collecting 
Twitter Data

Identifying 
Political 
Tweets

Tweet 
Sentiment 
Analysis

Identifying 
Politically 
Engaged 

User Groups

Mood
Variation
Analysis

Homophily
Analysis
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Collecting Twitter Data
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Collecting 
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Data Collection Process
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Data Collection Period

• Data collected over 122 days (August 1st to November 30th 2016)

August 1st

Data 
collection 

start

September 26th

First televised
debate

October 9th

Second
televised
debate

October 19th

Second
televised
debate

November 8th

Election day

November 30th

Data collection
end
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Dataset

# of tweets 23 mi

# of users 115 k

# of relationships 1,8 mi
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Dataset Considerations

• Twitter API provides at most the last 200 user’s tweets

• Tweets published between January 1st and November 30th
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Identifying Political Tweets
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Collecting 
Twitter Data

Identifying 
Political 
Tweets

Tweet 
Sentiment 
Analysis

Identifying 
Politically 
Engaged 

User Groups

Mood
Variation
Analysis

Homophily
Analysis



Political References Used in Tweets

@HillaryClinton @realDonaldTrump Hillary is a nice candidate.

I endorse Trump and believe he wants to #MakeAmericaGreatAgain

#TrumpsArmy

RT @HillaryClinton: It’s time to fight back against Donald Trump...

Candidate Reference

Political Hashtags

Candidate Retweet

Graduate Program in Informatics 23



Candidates References Considered

Donald Trump Hillary Clinton

@realDonaldTrump @HillaryClinton

Trump Hillary

DT HC
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Political Hashtags

Donald Trump Hillary Clinton

1 #Trump #ImWithHer

2 #MAGA #NeverTrump

3 #TrumpTrain #Hillary

4 #TrumpPence16 #HillaryClinton

5 #DrainTheSwamp #Hillary2016

6 #tcot #UniteBlue

7 #Trump2016 #VoteBlue

8 #GOP #HillaryBecause

9 #PJNET #OHHillYes

10 #cco #HillYes
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Political Tweets Conditions

The tweet is a retweet of a post by one of the two candidates

The tweet has a reference to at least one candidate

The tweet contains at least one political hashtag
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Tweet Sentiment Analysis
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How Sentiment Analysis Works?

• SentiStrength tool

• Dictionary containing emotional words

-5 -1 1 5
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Political Sentiment Analysis

I love Hillary Clinton 

and her ideas.

I hate Hillary Clinton 

and her ideas.
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Political Sentiment Analysis Problem

I love Hillary Clinton 

but I hate Donald 

Trump.

I hate Hillary Clinton 

but I love Donald 

Trump.
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Sentiment Analysis Approaches

Sentiment
Analysis

Non-political
Tweets

Whole text

Political Tweets

Tweets about
one candidate

Whole text

Tweets about
both

candidates

Words
associated with
each candidate
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Non-political Tweets

Sentiment
Analysis

Non-political
Tweets

Whole text

Political Tweets

Tweets about
one candidate

Whole text

Tweets about
both

candidates

Words
associated with
each candidate
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Political Tweets About One Candidate

Sentiment
Analysis

Non-political
Tweets

Whole text

Political Tweets

Tweets about
one candidate

Whole text

Tweets about
both

candidates

Words
associated with
each candidate
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Political Tweets About Both Candidates

Sentiment
Analysis

Non-political
Tweets

Whole text

Political Tweets

Tweets about
one candidate

Whole text

Tweets about
both

candidates

Words
associated with
each candidate
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Identifying Words Related to Candidates

• Stanford Parser tool

• Natural language processor
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Identifying Politically Engaged User Groups

Hillary’s

Advocates

Trump’s

Advocates

Political

Bots

Regular 

Users
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Data Mining Process

Features
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Removing Outliers
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• Eliminated users with Political Engagement = 0

• Total eliminated: 1,318 users of the initial 115,664

• Total users to group: 114,346

Features



Identifying Political Bots

Graduate Program in Informatics 39

BotOrNot

Features



Identifying Political Bots
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• Users with BotOrNot score >= 0.75

• Total selected: 4,053 users from 114,346

• Total remaining users: 110,293

Features



Feature Set Engineering
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User Metadata

6

Sentiment Analysis

17
Political Bias

11

Syntax

10

44 Features

Features



Identifying Regular Users, Hillary’s 

Advocates, and Trump’s Advocates

Features
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Silhouette
Index

Greedy 
Selection

K-Means

1
3

2



Hierarchical Clustering

Non-political
Bots

Regular 
Users

Advocates

Hillary’s
Advocates

Trump’s
Advocates
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Identifying Regular Users and Advocates

Non-political
Bots

Regular 
Users

Advocates

Hillary’s
Advocates

Trump’s
Advocates
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Identifying Trump’s Advocates and 

Hillary’s Advocates

Non-political
Bots

Regular 
Users

Advocates

Hillary’s
Advocates

Trump’s
Advocates
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Mood Variation Analysis
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Collecting 
Twitter Data

Identifying 
Political 
Tweets

Tweet 
Sentiment 
Analysis

Identifying 
Politically 
Engaged 

User Groups

Mood
Variation
Analysis

Homophily
Analysis

Tweet Tweet Tweet

𝑺𝒃 𝒖

Retweet Tweet Tweet Tweet

𝑺𝒂 𝒖



• 𝑁𝑝𝑢 𝑡1, 𝑡2 : positive tweets total

• 𝑁𝑛𝑢
𝑡1, 𝑡2 : negative tweets total

• 𝑆𝑢 𝑡1, 𝑡2 : −1 ≤ 𝑆𝑢 ≤ 1

Subjective Well-Being Definition
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𝑆𝑢 𝑡1, 𝑡2 = 
𝑁𝑝𝑢 𝑡1,𝑡2 −𝑁𝑛𝑢 𝑡1,𝑡2

𝑁𝑝𝑢 𝑡1,𝑡2 +𝑁𝑛𝑢 𝑡1,𝑡2



• 𝑆𝑢 𝑡, 𝑡 + 𝛿 : SWB after retweet

• 𝑆𝑢 𝑡, 𝑡 − 𝛿 : SWB before retweet

• ∆𝑆𝑢 values: −2 ≤ ∆𝑆𝑢≤ 2

Mood Variation Definition
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∆𝑆𝑢 = 𝑆𝑢 𝑡, 𝑡 + 𝛿 - 𝑆𝑢 𝑡, 𝑡 − 𝛿



What Does It Means?

-2 -1 1 20
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But What If...
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Homophily Analysis

Graduate Program in Informatics 51

Collecting 
Twitter Data

Identifying 
Political 
Tweets

Tweet 
Sentiment 
Analysis

Identifying 
Politically 
Engaged 

User Groups

Mood
Variation
Analysis

Homophily
Analysis



Homophily Definition
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• 𝑠𝑖: represents homogeneous connections

• 𝑑𝑖: represents heterogeneous connections

𝐻𝑖 =
𝑠𝑖

𝑠𝑖 + 𝑑𝑖



Inbreeding Homophily
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• 𝑤𝑖: represents the probability of occurrence of individuals

of group 𝑖 in the population

 
𝐼𝐻𝑖 > 0 → ℎ𝑜𝑚𝑜𝑝ℎ𝑖𝑙𝑦
𝐼𝐻𝑖 < 0 → ℎ𝑒𝑡𝑒𝑟𝑜𝑝ℎ𝑖𝑙𝑦

𝐼𝐻𝑖 =
𝐻𝑖 −𝑤𝑖

1 − 𝑤𝑖



Connections Types
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Follow

Connections

Retweet

Connections

Mention

Connections



Results

Which features 

highlight each group

Mean Sentiment 

Analysis

Language Patterns

Analysis

Popular users of 

each group

Mood Variation 

Analysis

Homophily

Analysis
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Clustering Regular Users and Advocates
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Regular Users

(70,290)

Advocates

(40,003)

µ σ µ σ

political discourse 0.0871 0.4083 0.4614 1.5802

avg number of political hashtags 

related to Trump per tweet
-0.0005 0.0088 -0.0080 0.0297

avg number of political hashtags 

related to Hillary per tweet
-0.0066 0.0141 -0.0318 0.0385

positive/negative bias towards Trump 0.0759 0.0617 0.3431 0.1050

positive/negative bias towards Hillary 0.0833 0.4276 0.6592 2.1534

Sillhouette Index: 0.81



Clustering Hillary’s Advocates and

Trump’s Advocates
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Hillary’s

Advocates

(26,230)

Trump’s

Advocates

(13,733)

µ σ µ σ

# hashtags in user's description 0.4030 0.1494 0.3516 0.1886

avg number of words per tweet 0.2787 0.1934 0.3429 0.1961

% tweets with some reference to Trump 0.5578 0.2349 0.7702 0.2532 

% tweets with some reference to Hillary 0.8355 0.1864 0.6504 0.2624

std of the sentiment score of tweets with 

some reference to Trump
3.7241 4.8296 7.8192 5.2273

std of the sentiment score of tweets with 

some reference to Hillary
0.4692 1.4341 0.7009 1.7545

Sillhouette Index: 0.72



Daily Mean Sentiment
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Hillary’s Advocates Trump’s Advocates Regular Users



Daily Mean Sentiment – Hillary’s Advocates
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Daily Mean Sentiment – Trump’s Advocates
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Daily Mean Sentiment – Regular Users
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Language Patterns – Hashtags and Words
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Hillary’s Advocates Trump’s Advocates Regular UsersPolitical Bots



Top 5 Hillary’s Advocates

1

2

3

4

5
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Top 5 Trump’s Advocates

1

2

3

4

5
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Top 5 Political Bots

Twitter suspended the top 10 Political Bots accounts
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Top 5 Regular Users

1

2

3

4

5
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Mood Variation – Hillary’s Tweets
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Mood Variation – Trump’s Tweets
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Homophily Analysis
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Almost There...
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Performing Sentiment Analysis on Tweets
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SentiBench - a benchmark comparison of state-of-the-practice sentiment analysis 

methods
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Identifying Political Bots
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Identifying Advocates
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Understanding and Identifying Advocates for Political Campaigns on Social Media
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Mood Variation Analysis
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Happiness is assortative in online social networks

Johan Bollen, Bruno Gonçalves, Guangchen Ruan,Huina Mao

Artificial Life, Springer, 2011

Emotions in Social Networks: Distributions, Patterns, and Models

Jin Shengmin, Reza Zafarani

Conference on Information and Knowledge Management, 2017



Homophily Analysis
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Birds of a feather: Homophily in social networks

McPherson, Miller and Smith-Lovin, Lynn and Cook, James M

Annual review of sociology, 2001

Echo chamber or public sphere? Predicting political orientation and measuring 

political homophily in Twitter using big data

Colleoni, Elanor, Rozza, Alessandro, Arvidsson, Adam

Journal of Communication, 2014



Threats to Validity

Graduate Program in Informatics 76

• Sarcasm in tweets

• Twitter API limitation (max 200 last tweets)

?

?



Concluding Remarks
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Concluding Remarks

Which features 
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Main Contributions
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• Better understanding of the political engagement of users 

on online social networks

• How candidates may influence their voters using Twitter 

• How users interact with each other



Future Work – Characterizations
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Future Work – Political Groups

Political Bots

Hillary’s Bots Trump’s Bots
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Future Work - Homophily
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Publications
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Utilizando Análise de Sentimentos para Definição da Homofilia Política dos 

Usuários do Twitter durante a Eleição Presidencial Americana de 2016

BraSNAM 2017 (best paper)

Using the Sentiment Analysis to Define Twitter Political Users' Classes and Their 

Homophily during the 2016 American Presidential Election

JISA 2017 (under review)

Characterizing Politically Engaged Users and their Mood Variation during the 2016 

US Presidential Campaign

ICWSM 2018 (under review)



Thank You!
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