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RESEARCH CENTRE

How do we analyze online (i LARC
content?

Online Content from

_ re Topics
Online Communities

:J ™ E%J n I l Opinions

--m--m W‘““ Sentiments

I m ! % i "@ ﬂ I o _ _
_ Political Orientation

Human can give accurate reading of natural language text
BUT with caveats:

o Familiar with the relevant domain

 Trained in making good judgment



Human approach Is not (... LARC
scalable

RESEARCH CENTRE
Online Content from
Online Communities
:J mm m n m l m m l m

-wm-nmmwmww

IM!a;Wniﬁni Topics

CEFENE T T N v @ Opinions

u-m-nmwwmww_’ .
Sentiments

l m ! ﬁ 5_ "i ﬂ i "i ﬂ i
Political Orientation

nmmmnmlmmlm
: Can machine come to rescue?

--m-nmwwmmw
Answer: YES but with caveats

« Machine is good at mechanical activities

« Machine needs training

« Machine may not perform as accurate as
human

lﬂl!ﬁi"iﬂi"iﬂi
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e Data crawling
— Blogs
— Social media: Facebook, Twitter, Instagram

 Heterogeneous data
— Long text vs short text
— Directory/ad page vs content page
— Multi-page content



Technical issues (ﬁ JLARC

 Dynamic data

— SG users generate about
1.5M to 2M Twitter messages/day
40M Twitter messages/month
3.2M URLs in Twitter messages/month

- - - Twitter Dictionary: A Guide to Understanding
e Social media lingo Twitter Lingo

CEEER <238]  [wTweet||1285) Q+1)) 32

—_— TWi tte r D i Cti O n ary U|J:I.ate:I August 26, 2014  Posted August 27, 2010 Re_lated Terms

By Vangie Beal + Twitter
http://www.webopedia.com/ o _ " Twiterie
Webopedia's Twitter Dictionary will help you understand Twitter « Cco-twitterer

chat, Twitter abbreviations and Twitter slang. + TwitterTro

- H aS h ta S Getting Started with Twitter Slang tt tn

http - //has tan i Ct i Onarv - COom Twitter is a free microbloging, or social messaging tool that lets you + Twitterers

stay connected to people through tweets — a Twitter-specific post = GUID
that can contain up to 140 characters, images, or videos. Twitter is » FAQ-frequently asked questions
used largely for reporting real-ime events, like sports, and sharing » targeted twests

what you are doing at the moment. Your tweets can be posted
through Twitter, SMS text messaging, instant messaging, RSS, e-mail or through other social applications and
sites.


http://www.webopedia.com/
http://hashtagdictionary.com/

Text Analytics for Online (i LARC
Content

RESEARCH CENTRE
Online Content from
Online Communities
n maai tm n m I I m I I
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. m "-'-'-I == q ﬂ H q ﬂ H TOpICS
nmmmnmlngI o

‘ Text Opinions
--ﬁa--mmwmmw Analytics Sentiments
l ﬁl I E i !ﬁ ﬂ ﬁ !ﬁ ﬂ ﬁ

Political Orientation
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Content

Online Content from
Online Communities
Dmal rmayrmay

W 0 0 e D 0 e

lﬁ!!ﬁi""ﬁﬂi"iﬂi

Topic
Classification

Opinion
Classification

ext Classification for Online

HE@EMM-I@-I@

--ﬁunnmww|mww I

Text
Analytics

——_—

lﬁ!!ﬁi""ﬁﬂi"iﬂi

nmmmn-lm-lm
!F%EE@@W@@W

O@miEe=EIHER

Sentiment
Classification

Political
Orientation
Classification

LIVING ANALYTICS
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Topics
Opinions
Sentiments

Political Orientation



How does text classification (a LARC
work?

e R i D

Training
Text with
Labels

Labels

Topics

Opinions
Sentiments
Political Orientation

Predicted

Classifier | abels

Type of Classifiers

* Rule based classifier

* Naive Bayes classifier

» Logistic Regression

e Support Vector Machine

» Stochastic Gradient Descent
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Accuracy of Classifier ®\LARC

 Text with true labels

WHY SINGAPOREANS CAN'T SAVE ENOUGH IN OUR Consolidated summary of deficiencies in the CPF

The Heart Tmths LEARNNG FROM THE IPS FORUM systeln

Poat da:

May 30, 2014 by Ng E-Jay
Filed under: Current Affairs and Politics
B [ Due to impending legal action. here are constraints that | am

tacing Whatever my decision be, | il continue o keep my
head up figh and siay optimistc. | have ahways bebeved in
Justice. famess nd equaly and beieve M3t i 3 (Rt for
everyon 1o be protected ang 1o bve Ives that are respected |
Wl Continue 1o 00 my part 10 speak up on behallof ordinary

Written by Ng E-Jay
30 May 2014

Singapareans ike us, and 1o advecate for ransparency and (i) CPF savings have been depleted by
Stnunatn. rising property prices. The young
working adults are saddled with lengthy

mertgages and are [eft with less funds

True Label: CPF NN T c | abel: CPF

A8 1 hag mentioned on My Facenook postng, “When we act

True Label: CPF

1 am going to.
e GPF Is 3 tme.

vomo WP T e T g o SR SRgaporeans And compared to ref
when you reaise the ruh, you willknow why s ime t0 stand up and ght o proct oursehves. And yau wil Know why B sttt ot Polcy St Ther preseriasons wi gve you by GIC. Temasek, and MAS on their
1 have stuck my hiead ul o do so -  we don' fght forcurselves, na ane else woukd Yoy 02 Mg 24 5wy e CPF s masoquate e
s i i e e s g investment portfolios. The investment mandate. the rates of retum, and the extent of borrowing
B Asiomisk Procicts can see me soufions nnerentn e 35 well

and leverage employed by GIC. Temasek and MAS are not subject to public scrutiny.

PTC resorts to illogical reasoning to justify fare . .
hike Singapore could have become 'one

e e .
Janiary 25,201 by N € sy -2 Comments couniry, “YO systems' within Malaysia,
Filed under: Current Affairs and Politics llOt SOVCI’(‘.lgll co“.llny

P

ted on Jan 29, 2015 950 AM Updated: Jan 29,

By

(EDITORIAL POLICY: This article
may NOT be reproduced on any blog

G 2 |5 @R

or website, but link-backs or
SNIPPETS with FULL attribution to
this site are welcome and

appres d.)

Fifty vears ago today, our future was uncertain u
We didn't kmow it then, but on Jan 26, 1965, the
Singapore Cabinet debated a paper that Mr Lee
Kunan Yew had written on possible
constitutional re-arrangements in Malaysia.

Written by Ng E-Jay

1564 had been tense: the People's Artion Party
23 January 2015

had decided to contest the Malaysian General
Election in April 1964, but won only one seat

The among]
said Malays
on g Singap
tarc T _ e of 36
. Kuala Lumpur clashed repeatedly, in the Singapony's Nationad Theatnt on June 6, 1065,
reasons for the fare increase are dubious and illogical Federal Farli in the media and on the PHOTO: LEE ETAN YTW

ground.
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Accuracy of Classifier

o Text with predicted labels assigned by classifier

Consolidated summary of deficiencies in the CPF
system

The Heart Truths

a0 my part 1o speak up
Singapareans ske us, and 1o advecate for Fansparency and
accountabilly.

CPF

PTC resorts to illogical reasoning to justify fare
hike

January 23,2015 by Ng E-Jay - 2 Comments

Filed under: Current Affairs and Politics

Predlcted Label
CPF

(EDITORIAL POLICY: This article

may NOT be reproduced on any blog - g
or website, but link-backs or
SNIPPETS with FULL attribution to |

this site are welcome and

appreciated.)

Written by Ng E-Jay
23 January 2015

b why the
Ik Its

B Predicted Label:

CPF

May 30, 2014 by Ng E-Jay
Filed under: Current Affairs and Politics

Written by Ng E-Jay
30 May 2014

(i) CPF savings have been depleted by
rising property prices. The young
working adults are saddled with lengthy
mertgages and are [eft with less funds
in their CPF acq

compared to ret]
by GIC, Temasek, and MAS on their
investment port
and leverage el

Singapore could have become 'one
country, two systems' within Malaysia,
not sovcrelgn (‘ountl'v

dated: Ja

G 2 |5 @R

We didnt kmov it then, but on Jan 26, 196:, he [
Singapore Cabinet debated a paper that Mr Lee
Kunan Yew had written on possible
constitutional re-arrangements in Malaysia.

1964 had been tense: the People’s Action Party
had decided to contest the Malaysian General
Election in April 1564, but won only ene seat

Federal Parlia
ground.

CPF

Predicted Label:

e True Label: CPF

NOT CPF

ent of borrowing
crutiny

e Accuracy measures:

Precision = % — % 2XPrecision xRecall

Recall = = F1= = 0.57

Precision+Recall

11



 Multi-class classification

Given a blog post, assign it with one of the
following topic labels.

e Topic labels:

Censorship
CPF
~oreigners
nequality

| GBT

12



Dataset

@

LIVING ANALYTICS
RESEARCH CENTRE

— Select any posts containing specific keywords (in the
table below) from The Online Citizen and The Real
Singapore blogs.

— Exclude short posts: word count < 50

Topics Keywords (Noisy Labels) # Instances
Censorship Censorship, freedom of speech, freedom of expression 1,189
CPF CPF, central provident fund, retirement 3,605
Foreigners Anti-foreigners, influx of foreigners, xenophobia, xenophobic 502
Inequality Income distribution, income inequality, gini coefficient 212
LGBT 377a, gay rights 213

5721 blog posts

13



Example Blog Post S ILARC

RESEARCH CENTRE

Topic Label: CPF

(" THE ONLINE CITIZEN

HOME NEWS - COMMENTARIES - COMMUNITY -  POLITICS -  FINANCE -  LIFESTYLE -  LETTERS -

118% increase ir{Minimum Sum|over 13 years

MAY 17, 2014 BY ONLINECITIZEN IN LEONG SZE HIAN, MAIN STORY - 0 COMMENT f¥ & @ in

By SY Lee and Leong Sze Hian

We refer to the article "Singapore Parliament reopensl CPF gchemes for retirement to be
improved, says President Tony Tan”™ (Straits Times, May 17).

CPF gchemes to be improved?

It states that " Among the Government's goals in its second term is to ensure that
Singaporeans are adequately prepared for retirement, with enough savings to tide them
through their golden years. Th chemes are meant to be a way to build up retirement
funds.”

ES alerted us to page 19 of the 2001 CPF pinnual Report.

14



Example Blog Post ‘B

Predict the Topic Label?

LARC

LIVING ANALYTICS
RESEARCH CENTRE

(" THE ONLINE CITIZEN

HOME NEWS - COMMENTARIES - COMMUNITY -  POLITICS -  FINANCE -  LIFESTYLE -  LETTERS -

118% increase in over 13 years

MAY 17,2014 BY ONLINECITIZEM IN LEONG SZE HIAN, MAIN STORY - 0 COMMENT fw 3 @

By SY Lee and Leong Sze Hian

We refer to the article "Singapore Parliament reopens: schemes for retirement to be
improved, says President Tony Tan”™ (Straits Times, May 17).

schemes to be improved?

It states that " Among the Government's goals in its second term is to ensure that
Singaporeans are adequately prepared for retirement, with enough savings to tide them
through their golden years. The schemes are meant to be a way to build up retirement
funds.”

ES alerted us to page 19 of the 2001 Annual Report.

15



Topic Classification ({,)
- Ex p eri ments RESEARCH CENTRE

* Preprocessing

Remove noisy labels from blog posts before training
E.g., Censorship, freedom of speech, freedom of expression are
assumed to be dropped by blog posts about Censorship

Remove common stop words

e Results

Labeled data: 5 classes, 5721 blog posts
Features: Word unigrams, TF-IDF weighting
10-Fold cross validation

SGD (loss=hinge, alpha = 0.0001): Test
F1=0.84

Logistic regression (penalty=L1, C=7):
F1=0.83

Training

16




Class

Top-50 features

Censorship

coverage, community, freedom, expression, censor, right, source, audience, liberty, jailed, licensing, bold,
censored, assembly, allegation, art, imposed, democracy, mda, exercise, violence, free, independent, libel,
trs, controversial, military, movie, allowing, freely, censoring, broadcasting, judge, platform, alternative,
journalist, debated, breach, constitution, allegedly, material, artist, reflected, democratic, review, produced,
islam, oppression, proxy, swearing

CPF

medishield, saving, fund, age, contribution, retire, health, hdb, roy, pension, scheme, ngerng, healthcare,
generation, monies, sum, pioneer, ageing, medisave, welfare, gic, appointment, hui, returnourcpf, benefit,
withdrawal, ymca, retired, withdraw, lose, insurance, heckling, ratio, dream, parliament, retrenched,
investment, loan, breakdown, sport, payment, nparks, batam, ite, board, meeting, pmet, managed, teo,
senior

Foreigners

sentiment, nationality, anti, talent, racist, infrastructure, indian, racism, prc, xenophobes, orchard,
population, integration, born, singaporean, overcrowding, philippine, clan, accent, mainland, overpopulated,
race, policy, deeply, national, threatening, bigot, cultural, hygiene, hatred, migration, insensitive, rhetoric,
permanent, island, alarming, migrant, space, rapidly, generous, prs, europe, displacement, independence,
intolerance, demonstrated, flame, bred, xenophobe, armed

Inequality

mobility, inequality, measure, growth, income, severe, eatery, disparity, widened, amidst, meritocracy, firm,
aside, bargaining, comrade, billionaire, hike, path, globalization, gap, equality, predicted, glcs, equal, rose,
rest, extreme, data, respectable, yah, chip, scored, economy, union, business, poverty, fuel, indicator,
complain, china, redistribution, debate, crime, innovate, richer, reflect, raffle, enterprise, median, negotiating

LGBT

gay, homosexual, repeal, penal, Igbt, homosexuality, pink, heterosexual, illuminated, constitutional,
acceptance, code, law, khong, church, pastor, sexual, conservative, movement, position, sexuality,
repealed, partner, retention, marriage, demonstration, belief, challenge, christian, equal, explicitly,
nominated, lifestyle, pray, overturn, criminalisation, lawrence, discrimination, diversity, hpb, divided, nmp,
faith, moral, retaining, alex, badge, norm, bright, religion

7
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* Binary classification: Given a blog post, assign it with
one of the following labels.
— Anti-PAP vs pro-PAP (posts in defense of or not criticizing the

PAP)

e Dataset Construction

Exclude short posts: < 50 words

Anti-PAP posts:
PAP posts from www . theonlinecitizen.com

Assumption: Any posts from The Online Citizen containing “PAP”
to be anti-PAP.

Pro-PAP posts:
All posts from sghardtruth.com,
sggeneralelections2016.blogspot.sg,

Number of posts: Anti-PAP =421, pro-PAP =421
18
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e 10-Fold cross validation

— Labeled data:
Anti-PAP = 421 blog posts, Pro-PAP = 421 blog post

— Features: Word unigrams, TF-IDF weighting

— SGD (loss=log, alpha=0.0001):
F-1 (anti-pap)= 0.83

* Results: 75% training and 25% test

— SGD (loss=log, alpha=0.0001):
F-1 (pro-pap)= 0.59
F-1 (anti-pap)=0.77

— Average F-1 = 0.68

 Itis harder to predict the Pro-PAP label.

19
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Topic Profiling (i LARC

Freebase.com Web Articles
Reddit.com Cited in Tweets
Training | _
Data with Classifier Predicted
Labels Labels
Politics,
Entertainment,
Technology,

Singapore, etc.
20



CI asSs y (http://research.larc.smu.edu.sg/classy/)

Latest
Shared
Web
Pages

GGM 33: Adams clinches
Cup win over Spurs

| arsenaloom | sports |

FA Cup Semi-Finzls are2 psssionsts
affairs at the best of times. Throw in
=roe lozal rivalry 3nd ons team's
desirs for revengs and the gams

becomes about.

a

sports

10 days ago

W1 twests

Under-18s v Chelsea (a)

| arsenaloom | sporis |
The best of the action from owr
Youwth Cup semi-final first leg

sports

W7 twssts 8 days ago

L

Cagliari1 -3 AS Roma
| footyroam.ocm | sporis |

Award winning football website.
Amaong the best for latest highlights
& football stats. Join our vibrant
community & the forums that never
sl==p.

W1 twests ¥ 0ays ago

FA Cup: Arsenal 2-0
Gillingham - Report

| arswatomn | spors |

A szcond-half brace from Kelhy
Smith s2nds the Gunnars into sbcth
round of the FA Cup

sports

W1 twests

o
I
1
L
I
w
i
[=]

[Live_HD] 131229 Girl's Day &
A Pink - No Ho No =
Expectation {@2013 SBS Gayo
Daejun

| youbbs.oom | kpos |
@ Rec & Uplead by QTD |
hittps: /i twitter, comygrtdnen

Wi twests

3 months ago

Giroud - My dedication to
Hillsborough

| arzenal.oom | sports |

| diidn’t exacthy know the story wntil 3
few days ago but | just wanted pay
homage to them,” says Olivier

sports

W7 twests 3 day= ago

LARC

LIVING ANALYTICS
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Arsenal 360
| arsenaloom | sporis |

The wesk that was. .. with action,
resction, analysis and news

sports

W1 twssts E days ago

W5L: Notte County 1-1
Arsenal - Report

| arswatoom | sports |

Alex Soott is on tangst but the
Gunnars are hald to 3 draw in their
opening leagus game at Meadow
Lan=

sports

W1 twssts 2 days ago

21
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Classification is a very useful text analytics technique to
complement human labeling efforts.

— Scalable to classify large number of blog posts.

— Realtime when integrated with data crawlers (e.g., Classy).

— Minimum Heisenberg effect compared with user survey

Examples:
— Topic classification
— Political orientation classification

Classification however are not always easy:
— Avalilability of labeled data (noisy labeling by keyword/blog)
— Imbalanced data (e.g., Pro-PAP blog posts)

22
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* Realtime topic directory of blog posts:
— Realtime crawling of blog posts
— Realtime classification of blog posts
— New topics detection

 Research topics:
— Lurking users in social media

— Extraction of contextual information of content:
people, organizations, locations, date & time

— Non-English text
— Human computation: Games for labeling?

23



Thank you

LARC
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NF
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