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Mona Lisa 
16th century 

Artist: Leonardo da Vinci 

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? 

 

 



Sentiment analysis (SA) 

Task of tagging text with orientation of opinion 
 

This is a good movie. 

 

This is a bad movie. 

 

The movie is set in  

Australia. 

Subjective 

Objective 
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Challenges of SA 

• Domain dependent 

• Sarcasm 

• Thwarted expressions 

• Negation 

• Implicit polarity 

• Time-bounded 

 

the sentences/words that  

contradict the overall sentiment  

of the set are in majority  

 

Example: “The actors are good,  

the music is brilliant and appealing. 

Yet, the movie fails to strike a 

chord.” 

Sarcasm uses words of 

a polarity to represent 

another polarity. 

 

Example: “The perfume is so 

amazing that I suggest you wear it 

with your windows shut” 

Sentiment of a word  

is w.r.t. the 

domain. 

 

Example: ‘unpredictable’ 

 

For steering of a car,  

 

For movie review, 

“I did not like the movie.” 

 

“Not only is the movie boring, it is 

also the biggest waste of producer’s 

money.” 

 

“Not withstanding the pressure of the 

public, let me admit that I have loved 

the movie.” 

“The camera of the mobile phone is 

less than one mega-pixel – quite 

uncommon for a phone of today.” 

“This phone allows me to send 

SMS.” 

 

“This phone has a touch-screen.” 



Flavours of SA 

• Subjective/Objective 

• Emotion analysis 

• SA with magnitude 

• Entity-specific SA 

• Feature-based SA 

• Perspectivization 

 

“The movie is good.” 

 

“People say that the movie is good.” 

 

“This movie is awesome.” 

“dude.. just get lost.” 

 

“Whoa! Super!!” 

“Taj Mahal was constructed by  

Shah Jahan in the memory of his  

wife Mumtaz.” 

 

“Taj Mahal is a masterpiece 

of an architecture and 

symbolizes unparalleled beauty.” 

“India defeated England in the  

cricket match badly.” 

“The camera is the best 

in its price range. However, 

a pathetically slow interface 

ruins it for this cell phone.” 

“The Leftists were arrested 

yesterday by the police.” 



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? 



Where? 

• Blogs 

• Review websites 

• Social networks 

• User conversations 

 
 

A website, usually maintained 

 by  an individual with regular  

entries of commentary, 

 descriptions of events. 

 

Some SPs: Blogger, LiveJournal, 

Wordpress 

• Blogs 

• Review websites 

• Social networks 

• User conversations 

 
 

Multiple review websites  

offering specific to general-topic 

reviews 

 

Some SPs: mouthshut, burrrp, 

bollywoodhungama  

 
 

• Blogs 

• Review websites 

• Social networks 

• User conversations 

 
 

Websites 

that allow people to  

connect with one another 

and exchange thoughts 
 

• Blogs 

• Review websites 

• Social networks 

• User conversations 

 
 

Conversations between 

users on one of the above 



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 

 

 
 

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



How much opinion? 

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



How much? 

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

• Twitter:  

2,35,79,044 

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



What? Reviews 

• www.burrrp.com 

• www.mouthshut.com 

• www.justdial.com 

• www.yelp.com 

• www.zagat.com 

• www.bollywoodhungama.com 

• www.indya.com 

 

Restaurant reviews (now, for a 
variety of ‘lifestyle’ 
products/services) 

A wide variety of reviews 

Movie reviews by professional 
critics, users. Links to external 
reviews also present 

Professionals: Well-formed 

User: More mistakes 

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 

 

Snapshot: www.mouthshut.com 



Sample Review 1 
(This, that and this) 

 FLY E300 is a good mobile which i purchased recently with lots of hesitation. Since this Brand 
is not familiar in Market as well known as Sony Ericsson. But i found that E300 was cheap 
with almost all the features for a good mobile. Any other brand with the same set of features 
would come around 19k Indian Ruppees.. But this one is only 9k. 
 
Touch Screen, good resolution, good talk time, 3.2Mega Pixel camera, A2DP, IRDA and so on...  
 
BUT BEWARE THAT THE CAMERA IS NOT THAT GOOD, THOUGH IT FEATURES 3.2 MEGA PIXEL, 
ITS NOT AS GOOD AS MY PREVIOUS MOBILE SONY ERICSSION K750i which is just 2Mega 
Pixel. 
 
Sony ericsson was excellent with the feature of camera. So if anyone is thinking for Camera, 
please excuse. This model of FLY is not apt for you.. Am fooled in this regard.. 
 
Audio is not bad, infact better than Sony Ericsson K750i.  
 
FLY is not user friendly probably since we have just started to use this Brand. 

‘Touch screen’ today signifies 
a positive feature.  

Will it be the same in the future? 

Comparing old products 

The confused conclusion 

From: www.mouthshut.com 



Sample Review 2 

 Hi, 
 
   I have Haier phone.. It was good when i was buing this 
phone.. But I invented  A lot of bad features by this phone 
those are It’s cost is low but Software is not good and Battery 
is very bad..,,Ther are no signals at out side of the city..,, 
People can’t understand this type of software..,, There aren’t 
features in this phone, Design is better not good..,, Sound also 
bad..So I’m not intrest this side.They are giving heare phones 
it is good. They are giving more talktime and validity these 
are  also good.They are giving colour screen at display time it 
is also good because other phones aren’t this type of 
feature.It is also low wait.  
 

Lack of punctuation marks, 
Grammatical errors 

Wait.. err.. Come again 

From: www.mouthshut.com 



Sample Review 3 
(Subject-centric or not?) 

 I have this personal experience of using this cell phone. I bought it one and half years back. It 
had modern features that a normal cell phone has, and the look is excellent. I was very 
impressed by the design. I 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 
work, I took it to the service centre (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 I 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 I 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. I understand that it 
might be fault with one prticular handset, but the company itself never bothered for 
replacement and I have never seen such miserable cust service. For a comman man like me, 
Rs. 8000 is a big amount. And I 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 I 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 

• In what form does opinion exist on the web? 

• Comments everywhere 

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: 
• I agree with you.. I 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 

Classifier 
Test instance  

 

Attributes 

(a1, a2,… an) 

Discrete-valued 

 

Class label 

( Age, Marital status,  

 

Health status, Salary ) Issue Loan? {Yes, No} 

( Perceptive inputs ) 

Steer? { Left, Straight, 
Right } 

Category of document? 
{Politics, Science, Biology} 

( Textual features : 
Ngrams ) 



Classification learning 

Training  
phase 

Testing  
phase 

Learning the classifier 

from the available data  

‘Training set’ 

(Labeled) 

Testing how well the classifier 

performs 

‘Testing set’ 

 



Testing phase 

Methods: 

– Holdout (2/3rd training, 1/3rd 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 

• Naïve Bayes 

• Maximum Entropy 

• SVM 

• Committee-based classifiers 



Naïve Bayes classifiers 

• Based on Bayes rule 

• Naïve Bayes : Conditional independence assumption 



Maximum Entropy 



Support vector machines 

• Basic idea 

Separating hyperplane : wx+b = 0 

Margin 

Support vectors 

“Maximum separating-
margin classifier” 



Multi-class SVM 

• Multiple SVMs are trained: 

– True/false classifiers for each of the class labels 

– Pair-wise classifiers for the class labels 



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 



 
 
 
 
 
 
 
 
 
 
 

Total set 

Boosting (AdaBoost) 

Sample 
D 1 

Classifier 
model 

M 1 

Selection based on weight. May use bootstrap 
sampling with replacement 

Training 
dataset 

D 

Classifier 
learning 
scheme 

Classifier 
model 

M n 
Test  
set 

Weighted 
vote Class Label 

Initialize weights of instances to 1/d 

    Weights of  

correctly classified 
instances multiplied 

by error / (1 – error) 

If error > 0.5? 

 

 

Error 

Error 

Reference : Scribe by Rahul Gupta, IIT Bombay 
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Task Definition 

• Marking reviews as positive or negative on the 
document level 

• List-based classifiers 

• ML-based classifiers 

– Term presence/Term frequency 

– Unigram/bigram 

– Adjectives 

 

 



Results 

 

 

 

 

 

 

 

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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