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Semantic rolg¢abeling
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Introduction

Dr. Ming ZHOU
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1 Overview of Twitter
1 Semantic analysis and search



About Twitter




What is Twitter

}

Twitter Is a free social networking and mictmogging
service that enables its users to send and read other
userso updatwsekBown as

Twitter allows users to reply with texbased posts of up
to 140 characters in length.

Senders carestrict delivery to those in their circle of
friends or, by default, allow anybody to access them.

Users can send and receive tweets via the Twitter
website, Short Message Service (SMS) or external
applications.



Twitteros history

}

In 2005, Jack Dorsey had grown interested in the simple
iIdea of being able to know what his friends were doing.

Twitter was funded initially by Obvious, a creative
environment in San Francisco, CA.

The first prototype was built in two weeks in March 2006
and launched publicly in August of 2006.

The service grew popular very quickly and it soon made
sense for Twitter to move outside of Obvious.

In May 2007, Twitter Incorporated was founded.
100M registered users now and 70M tweets per day



Twitter 1 nfluences pe

1 Massive information broadcasted

At Soccer World Cup final (Spain vs. Netherlands), 2,000
tweets were sent per second in the last bins in 27
languages from 172 countries

} Quicker information finding

When the National Post covered the G20 protests in Toronto
live, it was Twitter that informed reporters of riots forming
elsewhere while other media was not aware at all

1 Link with the world
Find friends and community



User 0s behaviors 1 n u:

1 As personal use
Broadcast news, feelings, observation, gossips
Keep in touch with your friends
Obtain quicker information
1 As business use
Broadcast your companyos | at

Interact with your customers
Business intelligence (sentiment analysis, etc.)



Find your friends to follow

} Search for people on twitter by their name or user name

} Import friends from other networks or invite friends via
email.

+ Twitter even suggests new friends for you
+ Twitter account yellow page



Interesting facts

}

As Twitter users attract more followers, they tend to
Tweet more often.

This is particularly evident once someone has 1,000

followers the average number of Tweets/day climb from
three to six.

When someone has more than 1,750 followers, the
number of Tweets/day rises to 10.

85.3% of Twitter users update less than once/day; While
1.13% Twitter users update more than average of 10
times a day.



Rapid growing tweets per day
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1. According to SIGSinamicro-blogging grew rapidly in last 9
months, the user number has reached to 15 milie&0 million
2. All portals have provided twittelike micro-blogging by now



Catalogue of popular accounts (twellow.com)

Welcome to Twellow!

Twellow is a directory of public Twitter accounts, with hundreds of categories and search features to
help you find people who matter to you.

Please take the time to register for FREE with us. Registering will allow you to update your Twellow
profile and categories, add links to your other social media profiles, create an extended bio with
whatever information and links you would like to add, and easily follow other Twitter users right from

Twellow!

Aerospace & Aviation
Pilots, Air Force, NASA.. ..

Arts
Music, Design, Painting...
Associations &
Organizations
Nonprofit, Animal Welfare,
Humanitarians...
Automotive
Ford, General Motors,
BMW...
Biotechnology
Pharmaceuticals
Business Services
Meetings & Events,
Hospitality, Innowvation...
Business Travel
Air Travel, Virtual Offices,
Conference Rooms...
Classifieds
For Hire, For Sale, Bonanzle

Communications
Telecommunications, Mail,
Public Speaking...

Conferences & Events

Energy
Oil & Gas, Solar,
Conservation...
Entertainment
Movies & Filmmaking,
Fashion, Television...
Family
Babies, Daughters, Sons...
Financial Services
Accounting, Investing, Credit
& Collections...
Food
Beverages, Cooking,
Vegetarian...
Geeks
Gamer Geeks, Microsoft
Geeks, Mac Geeks...
Green
Nature, Vegetarian,
Environmentalist...
Health
Addictions, Beauty,
Alternative Medicine...
Home & Garden

Real Estate, Gardening,
Nanre 2 WAWindnacao

News
Journalists, Reporters,
Weather...
Politics
Conservative, Liberal,
Progressive...
Publishing
Authors & Writers, Books,
Photography...
Real Estate
Realtors, Mortgages, Real
Estate Investment...
Recreation
Games, Sports, Pets...
Religion & Spirituality
Christianity, God, Yoga...
Retailing
E-Commerce, Antiques &
Collectibles, Thrift Stores...
Science
Engineers, Agriculture,
Environmentalist...
Small Business

Entrepreneur, Freelance,
Small Business Owner...




Twitter analytic

< Back To Profile

Archive: iPad

View in Excel g Download .zip file 3 Tweet this page,l

Visualizations updated
3 hours ago

Archive last updated
1 hour ago

Archive contains

96,029 Tweets

Tweet Volume Over Time Top Users
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apptoday
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Recent Tweets From This Archive

Sign in to save this archive ksl

Tweet Vs. ReTweet

B Retweets
Tweets

Source

Bl veb
API

twitterfeed

B TweetDeck
Echofon

M Original Gangstaz
HootSuite
Twitter for iPhone

Content from Twitter



http://archivist.visitmix.com/d6385b22/3?isNew=False

Twitter sentiment analysis

Twitter Sentiment
Type in a word and we'll highlight the good and the bad

ipad |Search| Save this search
Sentiment analysis for ipad
Sentiment by Percent Sentiment by Count

Megative {19%:)
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http://twittersentiment.appspot.com/


http://twittersentiment.appspot.com/

Positive vs. negative comments

tonvanderiiet: iTunes Appstore is acting very strange, | suppose it has to do with the iPad launch in all other countries...
Posted 17 minutes ago
Reclassify the sentiment as: [Negative 'L Positive]

iPadDoWant: Best new iPad Posts - : Game Development IPhone, IPad Using Unity [Phone http://bit.ly/980Fcq
Posted 18 minutes ago
Reclassify the sentiment as: [Negative /L) Positive]

k8tra: @mollybob go you! Ipad joy! Congrats
Posted 18 minutes ago
Reclassifythe sentiment as: [Negative /) Positive]

zethos: Anyone got a good Twitter client for ipad yet. | miss @tweetie but since it's basically dead now I'm not holding hope
Posted 18 minutes ago
Reclassify the sentiment as: [Negative ' Positive]

EdSteenhoek: Difficult to get started at work knowing the iPad is waiting for me to get filled with books, magazines etc this afternoon... Countdown 3hrs
Posted 19 minutes ago
Reclassify the sentiment as: [Negative ' Positive]

[ulieodonn: RT @blathnaidhealy: Good article with a nice rounc-up of the best Ereading apps for the iPad hitp://bit.ly/c4nAn

Posted 19 minutes ago

Rarlaceifi tha cantimant ac: hlanativa Prcitival


http://twittersentiment.appspot.com/

Twitterland.com (1)

Follow and track certain keywords
- Find out who is talking about you or your website through certain

—_

keywords
} = Enter five keywords and see their activity on Twitter
} - A more personalize version of Site Volume

- Monitor Twitter conversations on three keywords. Good for catching
the latest news

s Track a certain keyword on Twitter
} - See twitter memes or tags for Twitter

+ Find out what people are talking about through certain keywords
called channels.

- Find the trends of certain keywords
- Compare the trends of three keywords on Twitter
- Find out the dominant keywords via a tag cloud generated.
- Search for tweets of a certain person using certain keywords
- reaktime Twitter search engine

——

—_— e e md


http://tweetbeep.com/
http://www.sitevolume.com/
http://www.tweetvolume.com/
http://monitter.com/
http://hashtags.org/
http://twemes.com/
http://tweetchannel.com/
http://www.twittermeter.com/
http://twist.flaptor.com/?tz=-8
http://twist.flaptor.com/?tz=-8
http://twist.flaptor.com/?tz=-8
http://www.neoformix.com/Projects/TwitterSpectrum/TwitterSpectrum.html
http://ouseful.open.ac.uk/serendipitwitterous
http://twittertroll.com/

Twitterland.com (2)

Integrate your Twitter with Files, Images andVideos
- Let you share photos on Twitter
- Update your Twitter when you post &lickrpicture
= Share youiFlickrphotos on Twitter
- Allows you to share pictures on Twitter via your mobile phone
-Answers owhat are you doing
- A huge conglomeration of Twitter user images.
- Think Twitter updates + video
- Make tweets with pictures, videos and files
- Share pictures, music, video and other files on Twitter.
- Share photos and videos on Twitter
- Upload files to Twitter
- Post pictures on Twitter

- Lets you share files on Twitter, also URL shortening service and
tweet app.

}
}
}
}
}
}
}
}
}
}
}
}
}
}


http://twitpic.com/
http://www.autopostr.com/
http://snaptweet.com/
http://www.twitxr.com/
http://visualtwitter.com/
http://twitterposter.com/
http://beta.twiddeo.com/
http://twitplus.com/
http://www.phoreo.com/twittershare
http://www.twixxer.com/
http://www.tweetcube.com/
http://pikter.com/
http://tinytwit.com/

Twitter search




Twitter now fast -growing search engine

} The popular micreblogging social network known as
Twitter Is not actually a social network. It is more like
an information network or a source of news

Twitter co-founder Biz Stone told the World Innovation
Forum

+ More than 800 million twitter search gueries are
processecevery day, making for a monthly total 4
billion searches.

Sources:


http://business.financialpost.com/2010/07/07/fp-tech-desk-twitter-now-fastest-growing-search-engine/
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Twitter search drives new innovations

} Hot competition today: reatime search
Twitter acquiredSummize
FaceboolacquiredrFriendFeed
Yahoo collaborated witloneRiot
Bing, Google added Twitter data search results
Many startups such aswazzup

1 Promote next wave of innovations

Crawler, text mining, ranking of search results, visualization,
mobile search, SNS search

Help general search, local search, news search, travel search
and various verticals



Twitter Search

Rank by tweets

popularity (e.g.
# of retweet)

Cwitter wwor

Search | Advanced Search

Results for iphone

263 more results since you started searching. Refresh to see them.

0.04 seconds

Rank by
Chronological
Qrder

calling over 3G http://bit.ly/bvky7m (expand)
about 6 hours ago via CoTweet - Reply - View Tweet

@ Skype: iPhone update: now supports multitasking, no additional charges for

100+ recent retweets

DealsPlus: Sony CD Boombox for iPod and iPhone (in Black) only $58.00!
m Originally $100... http://dealspl.us/t/55z5AP

about 9 hours ago via web - Reply - View Tweet

100+ recent retweets

davidschneider: Not sure about the new iPhone case Apple are offering for the
iPhone4 http://bit.ly/b85ELX (expand) (via @MandyPandy32)

1 day ago via TweetDeck - Reply - View Twest

100+ recent retweets

i

| @Mr_Ender the Evo can transmit 1080p video thru HDMI...iPhone can&apos;t.
#justsayin
Jessthan 10 seconds ago via Fehofon. Reply - View Tweet

ﬂ Mr_Ender: Watch this http:/bit.ly/avpVIu (expand) RT @LisaWillNotLose:

retweet a dealspl.us deal/coupon, and follow @dealsplus
hitp://dealspl.us/t/SrgdMh
less than 10 seconds ago via web - Reply - View Tweet

. Jasonstweeting: RT @DealsPlus: Win one of 20 iPhone 4&apos:s! Retweet this
)

E) Feed for this query

o Tweet these results

Show tweets written in:
English E3

Trending topics:

- BOCA FELIPE NETO
- Ricardo Gomes

- #howtospoilahoodrat

- #weallgotthatonefriend
- #ifyoureallyknewme

- Inception

- Pretfty Boy Swag
- Sherrod

- Sobeida

- Comic-Con

Nifty queries:

- cool filterlinks

- "is down"

- movie 1)

- "happy hour" nearSF
- #haiku

- "listening to"

- love OR hate

- flight <




Problems with current Twitter Search

} Lack support to information browsing
Clustering, categorization, navigation (TOC)

} Weak search
Hard to read the returned tweets or embedded links only

Search results are ranked in chronologically or content match extent
the user influence, the popularity of tweets are not sufficiently
considered

} No Business intelligence

Sentiment analysis, branding reputation, market analysis and
prediction

+ Poor information display

1+ A Call for semantic analysis and search



Content of Tweets

3.6%

B News
B Spam

W Self-
Promotion

B Pointless
Babble

. Conversational

37.556%

B Pass Along
Value

Kelly, Ryan, ed. (2009-08-12), "Twitter Study - August 2009" (PDF),
Twitter Study Reveals Interesting ResultsAbout Usage, San Antonio,
Texas: Pear Analytics. hitp://www.pearanalytics.com/wp-content/
uploads/2009/08/Twitter-Study-August-2009. pdf



The tasks of semantic analysis

Individual tweet level
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What's happening?

Rep. Rangel, facing ethics charges, says he may have been "
public http://on.cnn.com/9dhCil

o

overzealous” in serving

Tweet

Twitter Firehose

D

Rep. Rangel, facing ethics charges, says he may
have been "overzealous" in serving public

L

= C

Semantic Social
Network Analysis


http://on.cnn.com/9dhCil

Classifier




Classifier Classifier according
to content

Entertainment\

World \
)

Politics \
Science & \
Technology
Lifestyle
Business &\
Products

Sports \




., Zoeelovato: @xunigueuniversel@eh, i really Wanna see inception :) it looks
ws good! haha
less than 20 seconds ago via txt - Reply - View Tweet

Zoeelovato @xunigueuniverseh, i reallywant
to see inception :) it looksealgood!'haha




Classifier Classifier according to
content

Entertainment\

World \
)

Politics \
Science & \
Technology
Lifestyle
Business &\
Products

Sports \

Co-
reference
Resolution



Classifier Classifier according

to content
Entertainment - R
Normalizati
World on
N . N Politics . Abbreviation
Science & recovery
Technology Spelling error
Lifestyle correction
Business &
Products
Sports

Rep. Rangel, facing ethics charges, says he may have been
"overzealous" in serving public http://on.cnn.com/9dhCil Coreferen
ce
Resolution

Rep. Rangel, facing ethics charges, says he may have been
"overzealous" in serving public http://on.cnn ~om/9dhCil

This is identified as
Rangel



Classifier Classifier according to
content

Entertainment\

World \
Politics \
Science & \
Technology
Lifestyle
Business &\
Products

Sports \

Co-
reference
Resolution

} Meta Data



Classifier Classifier according to
content

Entertainment o
Normalizati
World
L ‘ ) N Politics ) N Abbreviation
B 4 Science & recovery
Technology Spelling error
correction

Spam  News Lifestyle

Business &
Products

Sports

he may have been "overzealous" in serving public http://on.cnn.com/9dhCil
about 1 hour ago via Echofon from Norman, OK - Reply - View Twest referen_ce
Resolution

' jonwillifordlaw: Hilarious: RT @cnnbrk: Rep. Rangel, facing ethics charges, says c
o_

Extractor

First Publishercnnbrk

Retweeter jonwillifordlaw

Shared linkhttp://on.cnn.com/9dhCil
Tag: none

Conversational: no

RetweetCount: 1

Meta Data


http://on.cnn.com/9dhCil

Classifier Classifier according to
content

Entertainment\

World \
)

Politics \
Science & \
Technology
Lifestyle
Business &\
Products

Sports \

Co-
reference
Resolution

} Meta Data



Classifier Classifier according

g to content
Entertainment\ —
Normalizati
World \
Politics \ ) 8 Abbreviation
Science & \ recovery
Technology Spelling error
Lifestyle correction
Business &\
Products
Sports \

This is recognized
as person name

Coreferen
ce
Resolution

Rep.-, facing ethics charges, says he may have been
"overzealous" in serving public http://on.cnn.com/9dhCil

| 2 Meta Data



Classifier

Classifier according
to content

Entertainment\

World \
)

Politics \
Science & \
Technology
Lifestyle
Business &\
Products

Sports \

Coreferen
ce
Resolution

Meta Data



Classifier Classifier according

to content
Entertainment : —
Normalizati
World
Politics ot
S N ) ¥ _ ) ¥ Abbreviation
Science & recovery
Technology Spelling error
Rep. Rangel, facing ethics charges, says he may have been Lifestyle correction
"overzealous" in serving public http://on.cnn.com/9dhCil BuSiness &

‘ Products
Sports

Coreferen

'! ' " [ ' '
Rep. Rangel , facing ethics chages , says he may hae been "  overealus *  in  sening public htpion.con.com/SdhCi

ce
Resolution
AO: Rangel; predicate: facing, says AO: he; predicate: serving
Al: charges, he; predicate: facing Al: he; predicate: been
A1l: public; predicate: serving
A2: overzealous; predicate: been Extractor

AM-MOD: may; predicate: been
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SRL NER

Meta Data



Classifier

ATweet

Classifier according
to content

Entertainment\

World \
)

Politics \
Science & \
Technology
Lifestyle
Business &\
Products

Sports \

Coreferen
ce
Resolution

Meta Data



Classifier Classifier according

to content
Entertainment : A
ATweet Normalizati
World
% Politics 8 Abbreviation
» Science & recovery
------ Technology Spelling error
Lifestyle correction
Business &
Products
Sports

Rep. Rangel, facing ethics charges, says he may have been
"overzealous" in serving public http://on.cnn.com/9dhCil

)

T~ Extractor
® 4

Coreferen
ce
Resolution

SBAK

\
NP® VP ®
\
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Rep. Rangel, facing ethics charges, says he may have been "overzealous" in serving public

®

Meta Data



The task of semantic analysis

Tweet collection level




Tweet
Collection

pS2 @wellwishes for CharityWater to
save lives. What can 2 do http:/ /bit

13xK0 You can tweet donate via @tipjoy
too

n erickschonfeld




Tweet
Collection

p$2 @wellwishes for CharityWater to
off  save lives. What can 2do http:/ /bitly
13xK0 You can tweet donate via @tipjo
too

RetweetRelation



Tweet
Collection

nntshafira: Struck with amazement and admiration for the genius man behind
S Inception, Christopher Nolan.
10 minutes ago via UberTwitter - Reply - View Tweet

RetW@etRelatlon ] aidanovia: RT @Alexalxa: RT @nnishafira: Struck with amazement and

admiration for the genius man behind Inception, Christopher Nolan.
less than a minute ago via TweetDeck - Reply - View Tweet

@aidanovia - @Alexalxa
@AlexalLxa :-» @nntshafira



Retweet Graph

Tweet
Collection

p$2 @weliwishes for CharityWater to
f  savelives. What can 2 do http:/ /bit y
13xKO You can tweet donate via @tipjo
too

RetweetRelation
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Tweet
‘ Collection

uolle|ay UOlUs|N

p$2 @wellwishes for CharityWater to
save lives. What can 2 do http:/ /bit y

13xK0 You can tweet donate via @tipjoy
too

RetV\it Graph &RetweetRelation
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it , but i was so confused u_u at... http://tumblr.com/xjwelwvhi
19 minutes ago via Tumblr - Reply - View Tweet

n melodi_x: today - | saw inception with @stephloveless, it was amazing!!! i loved

< :
g% @melodi_x --=-» @stephloveless
o 4
S
o
=8
‘Q_J'_ Ivwecol
o 5 Collection
- |

pS2@ for CharityWater to
save lives. What

xKO You can tweet donate via @

too
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&RetweetRelation

Retweet Graph
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Tweet
\ Collection

uolejsy uonusiy

"

8. P82 @weliwiches for CharityWater to
save lives. What can 2 do http:/ /bit y
13xK0 You can tweet donate via @ty




User
Collection

> @Q

g Tweet

\ Collection

Mentioning

" uole|ay UONUIA
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8. P82 @weliwiches for CharityWater to
save lives. What can 2do http:/ /it ly

13xK0 You can tweet donate via @ty




Follow Relation User

....... Collection
Following % " % R -
Graph \

Tweet
Collection

wishes for CharityWater to
toff  save lives. What can 2do htp/ /it ly
xKO You can tweet donate via @t




Follow Relation User

Following
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Collection

p$2 @wellwishes for CharityWater to
off  save lives. What can 2do http:/ /bitly

13xK0 You can tweet donate via @tipjo
too

Influence



Follow Relation User
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