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This is a special topic class
• hobby (not a mandatory course) 

• but is lecture-based and project-based 

• advanced and research-oriented  

• but strong undergraduate students (sophomore, 
junior, senior) are encouraged to take this course

http://socialmedia-class.org/
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Alan Ritter

• Assistant Professor in CSE at the Ohio State University 
• Postdoctoral researcher at Carnegie Mellon University Machine 

Learning Department 
• PhD from University of Washington in Computer Science 
• Research Areas:  

- Natural Language Processing 
- Machine Learning 
- Information Extraction 
- Social Media Analysis

http://socialmedia-class.org/
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TA: TBD…

http://socialmedia-class.org/
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Vintage Social Media

http://socialmedia-class.org/
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2014 Philly Airport Crash 

http://socialmedia-class.org/
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2014 Ukrainian Revolution

http://socialmedia-class.org/
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Impact
• Politics 
• Business 
• Socialization 
• Journalism 
• Cyber Bullying 
• Rumors / Fake News 
• Productivity 
• Privacy 
• Emotions 
• … 
• and our language (!)

http://socialmedia-class.org/
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Research Value
‣ In contrast to survey/self-report 
‣ A probe to: 

• real human behavior 
• real human opinion 
• real human language use 

‣ Easy to access and aggregate a lot of data  
‣ thus a lot of information

http://socialmedia-class.org/
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Mood

Source: Golder & Macy. “Diurnal and Seasonal Mood Vary with Work,  
Sleep, and Daylength Across Diverse Cultures” Science 2011

https://liwc.wpengine.com/

http://socialmedia-class.org/
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Mood

Source: Golder & Macy. “Diurnal and Seasonal Mood Vary with Work,  
Sleep, and Daylength Across Diverse Cultures” Science 2011

https://liwc.wpengine.com/

“We found that individuals awaken in a good mood that deteriorates 
as the day progresses—which is consistent with the effects of sleep 
and circadian rhythm”

http://socialmedia-class.org/
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Mood

Source: Golder & Macy. “Diurnal and Seasonal Mood Vary with Work,  
Sleep, and Daylength Across Diverse Cultures” Science 2011

https://liwc.wpengine.com/

“We found that individuals awaken in a good mood that deteriorates 
as the day progresses—which is consistent with the effects of sleep 
and circadian rhythm”

“People are happier on weekends, but the morning peak in positive 
affect is delayed by 2 hours, which suggests that people awaken later 
on weekends.”

http://socialmedia-class.org/
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Data Science

Source: Drew Conway

http://socialmedia-class.org/
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Data Science
‣ is the practice of: 

• asking question (formulating hypothesis) 

• finding and collecting the data needed  
(often big data) 

• performing statistical and/or predictive analytics 
(often machine learning)  

• discovering important information and/or insights

http://socialmedia-class.org/
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Data Science
• the infamous definition:

http://socialmedia-class.org/
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Marketing

Source: Twitter Ads  https://www.youtube.com/watch?v=K8KJWoNk_Rg

http://socialmedia-class.org/
https://www.youtube.com/watch?v=K8KJWoNk_Rg
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User Profiling
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Source:  Volkova, Van Durme, Yarowsky, Bachrach  
“Tutorial on Social Media Predictive Analytics” NAACL 2015

http://socialmedia-class.org/
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Source:  Volkova, Van Durme, Yarowsky, Bachrach  
“Tutorial on Social Media Predictive Analytics” NAACL 2015

http://socialmedia-class.org/
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Health

Source: World Well-Being Project @ University of Pennsylvania

http://socialmedia-class.org/


What is Natural 
Language Processing?



Sentiment Analysis

Wowsers to this nets bulls game

This nets vs bulls game is great

This Nets vs Bulls game is nuts

This Nets and Bulls game is a good game

this Nets vs Bulls game is too live

This NetsBulls series is intense

This netsbulls game is too good



    Alan Ritter ◦ socialmedia-class.org 

Named Entity Recognition

Tim Baldwin, Marie-Catherine de Marneffe, Bo Han, Young-Bum Kim, Ritter, Wei Xu  
Shared Tasks of the 2015 Workshop on Noisy User-generated Text: Twitter Lexical Normalization and Named Entity Recognition

http://socialmedia-class.org/
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Machine Translation

Mingkun Gao, Wei Xu, Chris Callison-Burch. “Cost Optimization for Crowdsourcing Translation” In TACL (2014) 

http://socialmedia-class.org/
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Humanity’s Collective 
Knowledge is Locked in Text
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Information Extraction

Text Structured Data



“Yess! Yess! Its official Nintendo announced today 
that they Will release the Nintendo 3DS in north 

America march 27 for $250”

Information Extraction
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“Yess! Yess! Its official Nintendo announced today 
that they Will release the Nintendo 3DS in north 

America march 27 for $250”
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Nintendo 3DS March 27 $250 North America

PRODUCT RELEASE

Information Extraction



Samsung Galaxy S5 Coming to All Major U.S. 
Carriers Beginning April 11th

COMPANY PRODUCT DATE PRICE REGION

Samsung Galaxy S5 April 11 ? U.S.

Nintendo 3DS March 27 $250 North America

PRODUCT RELEASE
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Samsung Galaxy S5 Coming to All Major U.S. 
Carriers Beginning April 11th

COMPANY PRODUCT DATE PRICE REGION

Samsung Galaxy S5 April 11 ? U.S.

Nintendo 3DS March 27 $250 North America

PRODUCT RELEASE

Information Extraction

• State of the art is maybe 80%, for single easy 
fields: 90%+

• Redundancy helps a lot!
• Much of human knowledge is waiting to be 

harvested from the Web!



Paraphrase

the king’s speech His Majesty’s address

cup mugword

phrase

sentence
 … the forced resignation of 

the CEO of Boeing, Harry 
Stonecipher, for …

… after Boeing Co. Chief 
Executive Harry Stonecipher 
was ousted from …

Wei Xu. “Data-driven Approaches for Paraphrasing Across Language Variations” PhD Thesis. (2014)  Wei Xu, Alan Ritter, Chris Callison-Burch, Bill Dolan, Yangfeng Ji. “Extracting Lexically Divergent Paraphrases from Twitter” In 
TACL (2014) 

Wei Xu, Alan Ritter, Bill Dolan, Ralph Grishman, Colin Cherry. “Paraphrasing for Style” In COLING (2012)  

Wei Xu, Chris Callison-Burch, Bill Dolan. “SemEval-2015 Task 1: Paraphrase and Semantic Similarity in Twitter” In SemEval 
(2015) 

Wei Xu, Alan Ritter, Ralph Grishman. “Gathering and Generating Paraphrases from Twitter with Application to Normalization” In 
BUCC (2013)  



 Question Answering

Who is the CEO stepping down from Boeing?
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 Question Answering

Who is the CEO stepping down from Boeing?

match

 … the forced resignation 
of the CEO of Boeing, 

Harry Stonecipher, for …

… after Boeing Co. Chief 
Executive Harry Stonecipher 
was ousted from …



(courtesy: Salim Roukos) 



(courtesy: Salim Roukos) 



Natural Language Generation

who wants to get a beer?

want to get a beer?

who else wants to get a beer?

who wants to go get a beer?

trying to get a beer?

who wants to buy a beer?

who else wants to get a beer?

… (21 different ways)

Wei Xu, Alan Ritter, Ralph Grishman. “Gathering and Generating Paraphrases from Twitter with Application to Normalization” In BUCC 
(2013)  

Wei Xu, Chris Callison-Burch, Courtney Napoles. “Problems in Current Text Simplification Research: New Data Can Help”  in TACL 
(2015)  

Wei Xu, Courtney Napoles, Ellie Pavlick, Chris Callison-Burch. “Optimizing Statistical Machine Translation for Simplification”  in TACL (2016) 



Data-Driven Conversation

35

• Twitter: ~ 500 Million 
Public SMS-Style 
Conversations per 
Month

• Goal: Learn 
conversational agents 
directly from massive 
volumes of data.
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Noisy Channel Model

36

[Ritter, Cherry, Dolan EMNLP 2011]

Who wants to come over for dinner tomorrow?
Input:
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Noisy Channel Model
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[Ritter, Cherry, Dolan EMNLP 2011]

Who wants to come over for dinner tomorrow?
Input:

Output:

{
want toYum ! I

{
be there

{
tomorrow !

{



Neural Conversation 

37

[Sordoni et. al. 2015] [Xu et. al. 2016] [Wen et. al. 2016]
[Li et. al. 2016] [Kannan et. al. 2016] [Serban et. al. 2016]



Neural Conversation 
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[Sordoni et. al. 2015] [Xu et. al. 2016] [Wen et. al. 2016]
[Li et. al. 2016] [Kannan et. al. 2016] [Serban et. al. 2016]
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What will we cover in 
this class (and should 

you take it)?
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What do you expect to learn
• Twitter API for obtaining Twitter data 
• cutting edge research on: 

- Natural Language Processing (NLP) 
- Machine Learning 

• useful NLP tools, especially for Twitter text  
• basic machine learning algorithms: 

- Naïve Bayes, Logistic Regression 
- Probabilistic Graphical Models 
- Some deep learning basics

http://socialmedia-class.org/
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Guest Lectures

• At least one guest lecture from other NLP faculty 
members and/or industry, student researchers 

http://socialmedia-class.org/
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Grading
• two programing assignments (45 pts/individual) 

• A 3rd assignment/research project (optional, 20 bonus pts) 

• in-class presentation (20 pts/group of two) 

• paper summaries (20 points/individual, about 10 papers) 

• several take-home Quizzes (10 points/individual)  

• participation in class discussions (5 pts)

http://socialmedia-class.org/
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Programming Assignments
• All in Python 

• two programing assignments (45 points — individual) 

1. Twitter’s Language Mix (on the course website now) 

2. Logistic Regression Algorithm (use Numpy package) 

• a third assignment (optional — group recommended) 

3. Deep Learning Basics and Word2Vec

http://socialmedia-class.org/
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In-class Presentation

• a 10 minute presentation (20 points) 

- A Social Media Platform 

- Or a NLP Researcher

http://socialmedia-class.org/
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Quizzes

• several simple take-home quizzes 

• hard-copy on paper 

• will not be graded; but count for 10 points 

• We have Quiz #1 today on pre-requirements!

http://socialmedia-class.org/
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Paper Summaries
• roughly one paper assigned for reading per week 

• about 10 papers in total  

• allowed to skip two papers throughout the semester 

• write a short summary between 100-200 words: 
- discuss positive aspects and limitations 
- suggest potential improvement or extensions

http://socialmedia-class.org/
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Paper Summaries
• Hal Daumé III's infamous NLP blog

http://socialmedia-class.org/
https://www.umiacs.umd.edu/~hal/
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Research Project 

• Optional  

• Build a machine translation system and web demo 
that can transfer contemporary English text into 
Shakespearean style!

http://socialmedia-class.org/
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Stylistic Language Generation

Palpatine:  
If you will not be turned, you will be destroyed!

If you will not be turn’d, you will be undone!

Wei Xu, Alan Ritter, Bill Dolan, Ralph Grishman, Colin Cherry. “Paraphrasing for Style” In COLING (2012)  

Luke:  
Father, please! Help me!

Father, I pray you! Help me!

http://socialmedia-class.org/
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Stylistic Language Generation

Wei Xu, Alan Ritter, Bill Dolan, Ralph Grishman, Colin Cherry. “Paraphrasing for Style” In COLING (2012)  

https://github.com/cocoxu/Shakespeare/

• Data and code:

http://socialmedia-class.org/


    Alan Ritter ◦ socialmedia-class.org 

Stylistic Language Generation

Wei Xu, Alan Ritter, Bill Dolan, Ralph Grishman, Colin Cherry. “Paraphrasing for Style” In COLING (2012)  

• It has yet become a popular student research project:  

- Stanford students: https://web.stanford.edu/class/
cs224n/reports/2757511.pdf 

- University of Maryland students: http://xingniu.org/pub/
styvar_emnlp17.pdf 

- CMU students: https://arxiv.org/abs/1707.01161

http://socialmedia-class.org/
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Language Styles

Source:  Daniel Preot¸iuc-Pietro, Wei Xu and Lyle Ungar  
“Discovering User Attribute Stylistic Differences via Paraphrasing” AAAI 2016

she says he says

wonderfully  delightfully  beautifully  fine  well  good  nicely  superbly

http://socialmedia-class.org/
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What will you get out of this 
class?

• Understanding of an emerging field of CS 

• Programming and machine learning skills useful in 
industry companies and academic research 

• Getting a taste of research and being prepared

http://socialmedia-class.org/


    Alan Ritter ◦ socialmedia-class.org 

Office Hour

• Have a question? Ask in/after class  

• Or ask on Piazza discussion broad 

• Office hour — Mondays 4-5pm (Dreese 595) 

• No office hours on the 22nd

http://socialmedia-class.org/
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Piazza Discussion Broad

http://socialmedia-class.org/
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By Next Class: 
- Hand in Quiz #1 
- HW#0 Become a Twitter User

socialmedia-class.org
Z

http://socialmedia-class.org/
http://socialmedia-class.org/

