Sentiment Analysis & Opinion Mining

Lecture One: March 1, 2011

Aditya M Joshi
M Tech3, CSE

IIT Bombay
{adityaj@cse.iitb.ac.in}




Image from wikimedia commons
Source: Wikipedia

Smile of Mona Lisa

Is she smiling at all?

Is she happy?

What is she smiling about?

What is she happy about?

Mona Lisa

16th century
Artist: Leonardo da Vinci




Sentiment analysis (SA)

Task of tagging text with orientation of opinion

—

This is a good movie. ‘

—Subjective

This is a bad movie. ‘

The movie is set in —
Australia. @ —QObjective
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Challenges of SA

Domain dependent

Sarcasm
Thwarted expressions

N egatlon “This phone allows me to send
Implicit polarity SMS.”
Time-bounded “This phone has a touch-screen.”




Flavours of SA

Subjective/Objective

Emotion analysis

SA with magnitude

Entity-specific SA “The Leftists were arrested

Feature-based SA yesterday by the police.”
Perspectivization




Opinion on the Web

Does web really contain sentiment-related
information?

Where?
How much?
What?




User-generated content

Web 2.0 empowers the user of the internet

They are most likely to express their opinion
there

Temporal nature of UGC: ‘Live Web’
Can SA tap it?
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Conversations between

e User conversations users on one of the above




Reference : www.technorati.com/state-of-the-blogosphere/

How much?

Size of blogosphere
— Through the ‘eyes’ of the blog trackers

Technorati : 112.8 million blogs (excluding 72.82
million blogs in Chinese as counted by a
corresponding Chinese Center)

A blog crawler could extract 88 million blog URLs
from blogger.com alone

12,000 new weblogs daily




How much opinion?

Number of posts per week containing the terms:

15500

May 18 Jun 13 Jul 8
(= Technorati

Search terms: Review vs. Reviews vs, Coinion

Chart created using : www.technorati.com/chart/




Reference : http://www.ebizmba.com/articles/social-networking-websites

How much?

e 12,22,20,617 unique visitors to facebook in
December 2009

 Twitter: .
2,35,79,044

75

B News
B Spam
7 self-

Promaotion

B Pointless
Babble

B Controversial

M Fass Along
Value

Kelly, Ryan, ed. (2008-08-12), "Twitter Study - August 2009" (PDF),
Twitter Study Reveals Interesting ResultsAbout Usage, San Antonio,
Texas: Pear Analytics. http:/f'www.pearanalytics.com/wp-content/
uploads/2009/08/Twitter-Study-August-2009. pdf




What? Reviews

Restaurant reviews (now, for a
variety of ‘lifestyle’

WWW. bU rrrp.com products/services)

www.mouthshut.com

A wide variety of reviews

www.justdial.com

www.yelp.com

Professionals: Well-formed

WWW.zagat.com User: More mistakes

www.bollywoodhungama.com /‘
WWW. | ndya .Com \ Movie reviews by professional

critics, users. Links to external
reviews also present



http://www.burrrp.com/
http://www.mouthshut.com/
http://www.justdial.com/
http://www.yelp.com/
http://www.zagat.com/
http://www.bollywoodhungama.com/
http://www.indya.com/

A typical Review website

== houthShut India w Select Your City w Help | Invite Friends | Sign Up |Log In

®

M éj UTHSHUTCGH Search: |Type the name of product / memt” Product v|

Automobiles ~ | Books | Computers | Electronics -~ | Entertainment - | Fashion ~| Food & Orinks - | Health & Beauty - | Personal Finance = | Travel ~| More -
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IIT - Bombay Review

T e cument Review Read All 5 Reviews | Compare All Engineering Colleges | Corporate Blog

Great place to be in... About bunty007
By bunty007 | Jun 22, 2006 04:50 PM
Hame: ‘ivek Sharma
Academic Programs: sHEmEmEms Mermber's Rating: 0 90 % W X . views complete profile &
Administration: i —— ] Member's Recammendation: No
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in there and | assure one and all of you this is the place to be in. Rate this review
Let's start with how it feels to be in there. Far this | would like to describe my first week in there. (Earn 5 M3-Points™ by rating reviews)
Ads by Google This was the first time | was in Bombay. . date: 16th July 2001, My heart was

beating like anything when | reached the main gate and S@qﬁ\pﬁﬁgﬁssmmw'mOUthSh ut.com

Fhawvrnlot ©nark fate with the motto Gyaanam Param Dhavaam. | was entice t



Sample Review 1
(This, that and this)

FLY £300 1 4 mobile which r ‘Touch screen’ today signifies His Brand
is a good mobile which i purc .- his Bran

is not familiar in Market as well known - a positive fe?ture' cheap

with almost all the features for a goge” IRV E CRGEREINER IR G ER NI Xa f features

Comparing old products

ITS NOT AS GOOD AS MY PREVIOUS MOBILE SONY ERI

Sony ericsson was excelle [ ar€ of camera. So if anyone is thinking for Camera,

please excuse. @apt for you.. Am fooled in this regard..
Audio is not bad; mfest-betterthan Sony Ericsson K75(

FLY is not user friendly probably since we have just s The confused conclusion

From: www.mouthshut.com




Sample Review 2

is very baudr. :

People can’t understand this gy

features in this phone, Desig Lack of punctuation marks,
bad..So I’'m not intrest this si Grammatical errors

it is good. They are giving mc

are also good.They are giving colour screen at display time it
is also good because other phones aren’t this type of

feature.lt is also lo
Wait.. err.. Come again

F ro n SR




Sample Review 3
(Subject-centric or not?)

| have this personal experience of using this cell phone. | bought it one and half years back. It
had modern features that a normal cell phone has, and the look is excellent. | was very
impressed by the design. | bought it for Rs. 8000. It was a gift for someone. It worked fine for
first one month and then started the series of multiple faults it has. First the speaker didnt
tre (which is like a govt. office with no work). It took 15 days

to repair the handset, moreover they charged me Rs. 500. Then after 15 days again the mike
didnt work, then again same set of time was consumed for the repairs and it continued. Later
the camera didnt work, the speakes were rubbish, it used to hang. It started restarting
automatically. And the govt. office had staff which | doubt have any knoledge of cell
phones??

These multiple faults continued for as long as one year, when the warranty period
ended. In this period of time | spent a considerable amount on the petrol, a lot of time (as
the service centre is a govt. office). And at last the phone is still working, but now it works as
a paper weight. The company who produces such items must be sacked. | understand that it
might be fault with one prticular handset, but the company itself never bothered for
replacement and | have never seen such miserable cust service. For a comman man like me,
Rs. 8000 is a big amount. And | spent almost the same amount to get it work, if any has a
good suggestion and can gude me how to sue such companies, please guide.

For this the quality team is faulty, the Cust Service Is really miserable and the worst

condition of any organisation | have ever seen is with the service centre for Fly and Sony

Erricson, (it’s near Sancheti hospital, Pune). I dont have any thing else to say.

From: www.mouthshut.com




Sample Review 4
(Good old sarcasm)

“I've seen movies where there was practically no
plot besides explosion, explosion,
catchphrase, explosion. I've even seen a movie
where nothing happens. But White on Rice

was new on me: a collection of really
wonderful and appealing characters doing
completely baffling and uncharacteristic
things.”

Review from: www.pajiba.com




What? Social networks

 Expressing opinion an important element
1. Comments (on photographs, status msgs.)

2. Status messages / tweets
‘Pritesh Patel loved the pasta he had at Pizza hut today’

3. ‘Become a fan’ on facebook
‘Nokia E51. Become a fan’,

‘4 of your friends are a fan of Ganpati. Become a fan’.




What? Comments

* |n what form does opinion exist on the web?
e Comments everywhere

9 - C X & b % [ B | heepsgimesofindia.indiatimes. comjnewsiwarldusibama-pushes-agenda-to-end-nuckear-neapons artideshon/S04797 Lams. 17

Bl Most Visted (5] Latest Headlines [5= Index of f~dmd/facad % Getting Started | ] Login ffig http:/igymkhanaith,

1) hittp:/jumw.cse.ith.a... = fp project | | Facebook | Dhritime

[ Grail - S - aditya.m joshi@g. = | I 0bama pushes agenda to end nu... £ |

= Indian armed forces confident about nuclear arsenal = A Q) Khan remains a proliferation concern: Us

= US Senator calls India a security threat, apologizes = US closes Mexico Dorder crossing after shootout

= Nuke deal Just Rs300cr cover far accidents = U3 Coast Guard medevacs Indian from & Panamanian

vessel

Name: Location:

Email Address:

‘vou will receive an email alert as soon as your comment is live

Comment:

5, Print % Email _dp Discuss 2 BookmarkiShare Save Comment Text Size
= ® i ’ AlA

From: www.timesofindia.com




What? Comments

* Two types of comments:
— Comments about the article/ blogpost:
* Very well-written indeed...

— Comments about the topic of the article:
* | agree with you.. | used to love **’s movies at a point of time

but these days all he comes out with is trash. <Often leads to
a conversation>

( - Comments about the blogger:

* If you think Shahid Kapoor is ugly, go buy glasses. While you
are at it, buy yourself a brain too

)
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What is classification?

A machine learning task that deals with identifying the class to which an
instance belongs

A classifier performs classification

( R@estipteiiiriipaes 3,

Ngrams )

: Category of document?
Heatthilsterass, Salary ) ﬁéﬁgﬁ%ﬁéjﬁgﬁggogy}

(al, a2,... an)

Discrete-valued




Classification learning

Training Testing

Learning the classifier Testing how well the classifier
from the available data performs
‘Training set’ ‘Testing set’

(Labeled)




Testing phase

Methods:
— Holdout (2/3" training, 1/3" testing)
— Cross validation (n — fold)
* Divide into n parts

* Train on (n-1), test on last
* Repeat for different permutations

— Bootstrapping
* Select random samples to form the training set
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ML-based classifiers

Naive Bayes

Maximum Entropy

SVM

Committee-based classifiers




Naive Bayes classifiers

* Based on Bayes rule
* Naive Bayes : Conditional independence assumption

> ©)1x) = P¥C) - P(C)

P(X)

d
P(X|ci)=1k"_F P (xJCj)



Maximum Entropy

7 (d) exp (Zl: i dF; o (d, Ej)

Fie(d,c') := { 1, ni(d)>0andc =c |

0  otherwise




Support vector machines

e Basicidea

O Margin

“ “ “Maximum separating-
margin classifier”

\ Support vectors

\ \,Sepgvating hyperplane : wx+b =0




Multi-class SVMM

 Multiple SVMs are trained:

— True/false classifiers for each of the class labels
— Pair-wise classifiers for the class labels




Reference : Scribe by Rahul Gupta, IIT Bombay

Combining Classifiers

* ‘Ensemble’ learning

* Use a combination of models for prediction
— Bagging : Majority votes
— Boosting : Attention to the ‘weak’ instances

* Goal : An improved combined model




Reference : Scribe by Rahul Gupta, IIT Bombay

Boosting (AdaBoost)

| —error(M;)
error(M;)

Classifier

Weighted learning
o scheme

Classifier
model Training

Mn Weights of dataset
> D

correctly classified
instances multiplied

by error / (1 — error)

bakerror(M;) 211J x err(Xj)\9 edrbps AP
San
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Task Definition

* Marking reviews as positive or negative on the
document level

e List-based classifiers

* ML-based classifiers
— Term presence/Term frequency
— Unigram/bigram
— Adjectives




Results

Features # of frequency or
features presence?

unigrams 16165 freq.

bl ]

unigrams ' pres.

unigrams—+bigrams | 32330 pres.
bigrams 16165 pres.

unigrams+POS 16695 pres.
adjectives 2633 pres.
top 2633 unigrams 2633 pres.

unigrams-+position | 22430 pres.

Compared to list-based classifiers (58-69%)




Analysis

 On the surface level, ML-based classifiers do
better than lexical-based classifiers

— Worse than a human being

* Discourse understanding important to tackle
thwarted expressions
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