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Course Details

Teaching Assistants:
— Abhijnan Chakraborty (chakraborty.abhijnan@gmail)
— Sankarshan Mridha (sankarshan7@gmail)
Timing:
— Slot E > WED(11:30-12:30), THU(10:30-11:30),
FRI(8:30-10:30)

Location: CSE 107

Course Website: http://cse.iitkgp.ac.in/
~pawang/courses/SC15.html

Marks
— Midsem: 20, Endsem: 40, Term project: 40



Term Projects

Group of 3-4 people
Open research problems from mentors

Task includes: data collection, measurement,
modeling, drawing inferences

Midsem Eval — 50% results should be
produced.

Endsem Eval — Rest 50% should be produced.



Broad Topics

Online Social Networks (OSNs)
Opinion Dynamics

Fundamentals of Social Data Analytics
Applied Social Data Analytics

Language usage in social media, opinions,
sentiments, emotions in social media by Dr.
Monojit Choudhury, Microsoft Research India,
Bangalore

Advanced topics — big data sampling, entity
resolution, online experiments



Online Social Networks

Facebook — Friendship
Twitter — Microblogging
Linkedln — Professional
FourSquare — Location
Google+ — Friendship+Blog




Twitter

* Twitter is an online social networking website and microblogging
service that allows users to post and read text-based messages of
up to 140 characters, known as “tweets .

Twitter Company Statistics Data

Total number of active registered Twitter users 645,750,000
Number of new Twitter users signing up everyday 135,000
Number of unique Twitter site visitors every month 190 million
Average number of tweets per day 58 million
Number of Twitter search engine queries every day 2.1 billion
Percent of Twitter users who use their phone to tweet 3 %

Percent of tweets that come from third party applicants 60%

Number of people that are employed by Twitter 2,500
Number of active Twitter users every month 115 million
Percent of Twitters who don’ t tweet but watch other people tweet 40%

Number of days it takes for 1 billion tweets 5 days
Number of tweets that happen every second 9,100
Twitter Annual Advertising Revenue Revenue
2013 $405,500,000
2012 $259,000,000
2011 $139,000,000
2010 $45,000,000



The follower-followee network
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Important Entities

* #hashtags — metadata tag used to organize
tweets

— New artists announced for #SXSW2014MusicFestival
* @mentions — Directing a public post to a

particular user (especially to reply to another
user s post: @janedoe)

* URLs —short forms of web links (tiny URL)



Facebook

Total number of monthly active Facebook users 1,310,000,000
Total number of mobile Facebook users 680,000,000
Increase in Facebook users from 2012 to 2013 22 %

Total number of minutes spent on Facebook each month 640,000,000
Percent of all Facebook users who log on in any given day 48 %
Average time spent on Facebook per visit 18 minutes
Total number of Facebook pages 54,200,000
Percent of 18-34 year olds who check Facebook when they wake up 48 %
Percent of 18-34 year olds who check Facebook before they get out of bed 28%
Average number of friends per facebook user 130
Average number of pages, groups, and events a user is connected to 80

Average number of photos uploaded per day 205
Number of fake Facebook profiles 81,000,000
Number of languages available on the Facebook site 70

Percent of Facebook users who are outside the United States 75 %
Number of users who helped translate Facebook 300,000
Average number of aps installed on Facebook each day 20 million
Total number of apps and websites integrated with Facebook 7 million
Links shared 1 million
Friends requested 2 million
Maessages sent 3 million
Total number of Facebook employees 4,619

Total 2012 Facebook revenue $5,090,000,000

Total 2013 Facebook revenue $6,150,000,000



Facebook Network
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Important Entities

Likes — A way to vote for something you like
Comment — A forum for discussion

Share — Means to share and spread
information

Status — The current state of “mind”
Photo/Video — Means to share photo/video



Time is “worth this course’

Time is money Social network use in the United States
UNIOQUE VISITORS AVERAGE MONTHLY
PER MONTH USE PER VISITOR
in millions in hours
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IN TOTAL, AMERICANS SPEND MORE THEN
100,000 YEARS A MONTH ON FACEBOOK.

LinkedIn Pinterest

Google+
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Twitter tumblr.

Facebook

THAT'S ALMOST 50X THE TIME
THEY SPEND ON TWITTER AND MORE THAN
600> THE TIME THEY SPEND ON GOOGLE-+.

All numbers are estimates

Statlsta 5 @%Hﬂv@ens Sources: comScore, Compete, Google Ad Planner, Statista
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Points of Difference

Business
Entertainment
Fashion

Food & Beverage
Government & Politics
Health & Wellness
Lifestyle

Sports & Recreation
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Topic Engagement
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(including top 10)




In recent years

US Facebook vs. Twitter User Growth, 2010-2014
% change

38.6%

e 14.0%

6.6%
3.9% 3.6%

2010 2011 2012 2013 2014
B Facebook users B Twitter users

Note: internet users who access their Twitter or Facebook account via any
dewvice at least once per month
Source: eMarketer, March 2012

137605 wwyceMarketer.com




Country

Facebook Reach

US

178,000,000

India

92,000,000

Brazil

86,000,000

UK

36,000,000

Germany

28,000,000

France

28,000,000

Japan

22,000,000

Nigeria

11,400,000

Russia

8,200,000

China

720,000

Geography
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Rank & country
1|Uus
2 | Braz
3 | Japan
4 UK
5 | Indonesia
6 | India
7 | Mexico

8 | Canada

10 | Phiippines
11 | Turkey

12 | Colombia

15 | South Korea
16 | Netherlands
17 | Asgentina
18 | France

19 | Germany

20 | naly

¥ Facebook Reach
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Demography
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Opinion Dynamics

* The dynamics behind how a population or a
society reaches consensus on an opinion

* |[nstances
— Votes/elections

Candidate A
Candidate B
Candidate C




Opinion Dynamics

— Natural languages (names, categories of objects)

No, no...
This isn't gossip.
1t's the truth.




Opinion Dynamics

— Behavior of the crowd. (ﬂocking, herding t

collective motion) 5= = &



Social Data Analytics (fundamentals)

* Social Media Data Analytics
— sophisticated analysis of the data in OSNs, in many cases
requiring real-time (or near real-time) data analytics,
measurements which understand and appropriately weigh
factors such as influence, reach, and relevancy

* |[nstances

— understand how sentiment evolved and impacted the Arab
Spring movements sweeping the Middle East

— understand how sentiment might be able to predict box
office potential for yet-to-be-released movies

— predict election outcomes, public sentiments about
politicians



India Election Game (MSR Initiative)

Predictions made by 4000 participants indian Elections 3014 Eorecast

H More Info
Delhi ¢ seas Generated on 12-May-2014, 6:30 pm by Indian Elections Game (httpy//msrindianelections.com)
Create your prediction | NDA UPA
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. &) Bharatiya Janata Party(BJP) (4-5) Morelnfo I e Pradech & 3 TOP 16 6 ;?170 7%
: ‘ ' 4 : | Assam 14 5 6 AIUDF1  AGP1  BPF1 23%
| J
l l . “-5“ ' Bihar ") 20 3 RDS  Jous 14%
N Chhattisgarh 11 8 3 11%
. || Indian National Congress(INC) (0-1) Moreinto  Delhi 7 4 1 AAP 2 20%
- : , , - Gujarat 26 23 3 7%
0 ' | " “ AAP 1
= | I I I | | Haryana 10 5 HIC1 2 19%
1 INLD 1
Himachal Pradesh 4 3 1 15%
Aam Admi Party(AAP) Morelnfo | Jammu and Kashmir 6 2 1 JKNC2 JKPDP 1 20%
The small state/UT's individually :(:k;:: ;; ; 122 IMM2 R IVMP1 z
| sttes | Seats &P |NDAAllies Congress | UPAAllies|
Mdme LIS > il L Othen Kerala 20 1 8 UML2 Left9 17%
Arunachal Pradesh 2 1 1 Madhya Prade h 3 3 4 %
Chandigarh 1 1 0 Maharashtra 48 18 SS 14 S NCP 6 AAP 1 11%
Dadraand NagarHav 1 1 0 Odisha 21 6 2 BID12 AAP 1 14%
Daman and Diu 1 1 0 Punjab 13 3 SADS - AAP 1 23%
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Social Data Analytics (fundamentals)

A topic model of English books 1850-1899:
poetry dominates the darkest purple topics,
e.g. "heart." A paler shade of purple is dominated
by drama. Dark blue (e.g. "cried") is fiction;
light blue (e.g. "himself") is biography. The palest

topics are generic nonfiction.

* Topic Model

— discovering the abstract
"topics" that occurin a
collection of documents

— "dog" and "bone" will appear
more often in documents
about dogs, "cat" and
"meow" will appear in
documents about cats, and
"the" and "is" will appear
equally in both

— LDA, PLSI



Social Data Analytics (fundamentals)

20

e Random Walk
— Markov Chains 10

15

— Markov Processes
* Applications

— Search the web | !

— Sample OSNs W

0 20 40 60 80 100

WY,

— Mobility model

. 8 random walkers in 1D starting from O
— Image labeling and

segmentation



Social Data Analytics (applied)

* Opinion mining and
sentiment analysis

— sentiment analysis aims
to determine the

attitude of a speaker or a

writer with respect to YY)
some topic or the overall @O0&
contextual polarity of a L

document




Social Data Analytics (applied)

e Recommendation Q 2

Systems A

| Similar
— are a subclass of information \.V
filtering system that seek to ikely buy
predict the 'rating' or

'‘preference' that user would
give to an item

— movies, music, news, books,
research articles, search
gueries, social tags,
restaurants, financial
services, life insurance, persons
(online dating), and twitter




Social Data Analytics (applied)

e Recommendation Q 2
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Social Data Analytics (applled)

Which social nehwork has 1

SOCIAL SPELLING
_HALL OF SHAME DF SHAME
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Linguistics in online =

Users are almost hwice as likely to deviate from official English
on Twitter than Facebook, and are 252 more likely than on G+

CO m m u n iti e S Tweeters more literate now than a year ago...
— Formal/Informal @57 1175 1inll9

— Curse words/bad 20m 2012 2003
L
languages

L 4 L 4

Who's losing the gender battie? ¢ vs

MALE

lin 192.

Females are less likely to use regular English.

— Abbreviations
—
— Slangs 2 gk w

Sooo # h
eooo@ with awnww

Common words males use:

 including
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Social Data Analytics (applied)

 Community Detection/
Link Prediction

— a network is said to have community
structure if the nodes of the network
can be easily grouped into (potentially
overlapping) sets of nodes such that
each set of nodes is densely
connected internally

— Given a snapshot of a social network,
can one infer which new interactions
among its members are likely to occur
in the near future — link prediction
problem

Time T Time T+1



.Facebook Data Sclbr'lb'é ©
Research Service

Timeline About Papers Reviews

PEOPLE > Facebook Data Science shared a note

' ' ' >

Checking in at the World Cup and Leaving with Friends

5547 Hundreds of thousands of people from around the
’ /\_'\ world traveled to the 2014 World Cup and we wanted
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Some Revelations

 World Cup Fan Migration
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Some Revelations
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Some Revelations

* Talking about “us” and “them”

Most frequent adjective for Americans
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Some Revelations

* Springing Forward

"tired" feelings, Mondays

smm——pefore DST

s fter DST

3:00 AM
6:00 AM
9:00 AM
12:00 PM
3:00 PM
6:00 PM
9:00 PM
12:00 AM



