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Sentiment Analysis
– Aspect Extraction
– Sentiment Classification

SNA Applications

Outline
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apply the network method in Applied Social 
Network Analysis, as well as analyze and visualize 
using Social Network Analysis tools 

apply the concept of Social Network Analysis

Course Learning Outcomes (CLO)
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Sentiment Analysis
Aspect Extraction 
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Aspect extraction in sentiment analysis: comparative 
analysis and survey. Toqir A. Rana, Yu Cheah. 2016.



CTI-3A3
Applied Social Network Analysis

ASPECT EXTRACTION

An opinion is a quintuple 

(ej, ajk, soijkl, hi, tl),

where 
– ej is a target entity.
– ajk is an aspect/feature of the entity ej.
– soijkl is the sentiment value of the opinion of the opinion 

holder hi on feature ajk of entity ej at time tl. soijkl is +ve, 
-ve, or neu, or a more granular rating. 
– hi is an opinion holder. 
– tl is the time when the opinion is expressed. 
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e is a target entity: Named Entity Extraction

a is an aspect of e: Information Extraction

so is sentiment: Sentiment Identification & 
Classification

h is an opinion holder: Information Extraction

t is the time: Information Extraction

Sub Problems
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Tasks:
– Aspect Extraction
– Rating/Polarity prediction
– Aspect grouping
– Coreference resolution
– Entity, opinion holder, time extraction

Aspect-based Opinion Mining
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ASPECT EXTRACTION
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ASPECT EXTRACTION
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ASPECT EXTRACTION
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Different head terms for same aspect
– Photo quality is a little better than most of the cameras in this class
– That gives the better image quality, especially in low light
Different modifiers for same rating
– For a camera of this price, the picture quality is amazing
– I am going on a trip to France and wanted something that could take 

stunning pictures with, but didn’t cost a small fortune
Noise
– I am an amateur photographer
– I have fat hands but short fingers
Implicit aspects or ratings
– After a twenty-one mile bike ride a four mile backpacking river hike, the 

size, weight, and performance of this camera has been the answer to my 
needs

– The grip and weight make it easy to handle and the mid zoom pictures 
have exceeded expectation

Challenges
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Sentiment Analysis
Sentiment Classification 
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Identify and classify opinions

Task 1: Sentiment Identification
– Identify whether a piece of text expresses opinions

Task 2: Sentiment Classification
–Determine the orientation of an opinionated text

Goals
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Document level
– Identify if document expresses opinions and whether the 

opinions are positive, negative, or neutral

Sentence level
– Identify if sentence expresses opinions and whether the 

opinions are positive, negative, or neutral

Attribute level
– Extract the object attributes that are the subject of an 

opinion and the opinion orientations

Sentiment Analysis Levels
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Sentiment Analysis
Sentiment Lexicon 
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The General Inquirer

– Home page: http://www.wjh.harvard.edu/~inquirer

– List of Categories:  
http://www.wjh.harvard.edu/~inquirer/homecat.htm

– Spreadsheet: 
http://www.wjh.harvard.edu/~inquirer/inquirerbasic.xls

Categories:
– Positive (1915 words) and Negativ (2291 words)
– Strong vs Weak, Active vs Passive, Overstated versus Understated
– Pleasure, Pain, Virtue, Vice, Motivation, Cognitive Orientation, etc

Free for Research Use

Philip J. Stone, Dexter C Dunphy, Marshall S. Smith, Daniel M. Ogilvie. 1966. The General Inquirer: A 
Computer Approach to Content Analysis. MIT Press

http://www.wjh.harvard.edu/~inquirer
http://www.wjh.harvard.edu/~inquirer/homecat.htm
http://www.wjh.harvard.edu/~inquirer/inquirerbasic.xls
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LIWC (Linguistic Inquiry and Word Count)

Pennebaker, J.W., Booth, R.J., & Francis, M.E. (2007). Linguistic Inquiry and Word Count: LIWC 2007. Austin, TX

Home page: http://www.liwc.net/

2300 words, >70 classes

Affective Processes
– negative emotion (bad, weird, hate, problem, tough)

– positive emotion (love, nice, sweet)

Cognitive Processes
– Tentative (maybe, perhaps, guess), Inhibition (block, constraint)

Pronouns, Negation (no, never), Quantifiers (few, many) 

$30 or $90 fee

http://www.liwc.net/


CTI-3A3
Applied Social Network Analysis

MPQA Subjectivity Cues Lexicon

Home page: http://www.cs.pitt.edu/mpqa/subj_lexicon.html

6885 words from 8221 lemmas
– 2718 positive
– 4912 negative

Each word annotated for intensity (strong, weak)

GNU GPL
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Theresa Wilson, Janyce Wiebe, and Paul Hoffmann (2005). Recognizing Contextual Polarity in 
Phrase-Level Sentiment Analysis. Proc. of HLT-EMNLP-2005.

Riloff and Wiebe (2003). Learning extraction patterns for subjective expressions. EMNLP-2003.

http://www.cs.pitt.edu/mpqa/subj_lexicon.html
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Bing Liu Opinion Lexicon

Bing Liu's Page on Opinion Mining

http://www.cs.uic.edu/~liub/FBS/opinion-lexicon-English.rar

6786 words
– 2006 positive
– 4783 negative

21

Minqing Hu and Bing Liu. Mining and Summarizing Customer Reviews. ACM SIGKDD-2004.

http://www.cs.uic.edu/~liub/FBS/sentiment-analysis.html
http://www.cs.uic.edu/~liub/FBS/opinion-lexicon-English.rar
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SentiWordNet

Stefano Baccianella, Andrea Esuli, and Fabrizio Sebastiani. 2010 
SENTIWORDNET 3.0: An Enhanced Lexical Resource for Sentiment
Analysis and Opinion Mining. LREC-2010

– Home page: http://sentiwordnet.isti.cnr.it/
– All WordNet synsets automatically annotated for degrees 

of positivity, negativity, and neutrality/objectiveness
– [estimable(J,3)] “may be computed or estimated” 

Pos 0   Neg 0   Obj 1 

– [estimable(J,1)] “deserving of respect or high regard” 
Pos .75  Neg 0   Obj .25 

http://sentiwordnet.isti.cnr.it/
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Disagreements between polarity lexicons

Opinion 
Lexicon

General
Inquirer

SentiWordNe
t

LIWC

MPQA 33/5402
(0.6%)

49/2867 
(2%)

1127/4214 
(27%)

12/363 
(3%)

Opinion 
Lexicon

32/2411
(1%)

1004/3994
(25%)

9/403 
(2%)

General 
Inquirer

520/2306 
(23%)

1/204
(0.5%)

SentiWordN
et

174/694 
(25%)

LIWC
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Christopher Potts, Sentiment Tutorial, 2011 

http://sentiment.christopherpotts.net/lexicons.html
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WordNet

WordNet is an online lexical database in which 
English nouns, verbs, adjectives and adverbs are 
organized into sets of synonyms.
– Each word represents a lexicalized concept. Semantic 

relations link the synonym sets (synsets). 

WordNet contains more than 118,000 different word 
forms and more than 90,000 senses. 
– Approximately 17% of the words in WordNet are 

polysemous (have more than on sense); 40% have one 
or more synonyms (share at lease one sense in common 
with other words). 

24
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WordNet
Six semantic relations are presented in WordNet because they apply broadly 
throughout English and because a user need not have advanced training in 
linguistics to understand them.  The table below shows the included semantic 
relations.

WordNet has been used for a number of different purposes in information 
systems, including word sense disambiguation, information retrieval, text 
classification, text summarization, machine translation and semantic textual 
similarity analysis

25

Semantic Relation Syntactic Category Examples

Synonymy 
(similar)

Noun, Verb, Adjective, 
Adverb

Pipe, tube
Rise, ascent
Sad, happy

Rapidly, speedily

Antonymy
(opposite)

Adjective, Adverb Wet, dry
Powerful, powerless

Rapidly, slowly

Hyponymy 
(subordinate)

Noun Maple, tree
Tree, plant

Meronymy
(part)

Noun Brim, hat
Ship, fleet

Troponomy
(manner)

Verb March, walk
Whisper, speak

Entailment Verb Drive, ride
Divorce, marry
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SentiWordNet
SentiWordNet is a lexical resource explicitly devised for supporting sentiment 
analysis and opinion mining applications.

SentiWordNet is the result of the automatic annotation of all the synsets of 
WordNet according to the notions of “positivity”, “negativity” and “objectivity”. 

Each of the “positivity”, “negativity” and “objectivity” scores ranges in the interval 
[0.0,1.0], and their sum is 1.0 for each synset.

26

The figure above shows the graphical representation adopted by SentiWordNet for 
representing the opinion-related properties of a term sense.
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SentiWordNet
In SentiWordNet, different senses of the same term may have different 
opinion-related properties. 
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The figure above shows the visualization of opinion related properties of the term estimable in 
SentiWordNet (http://sentiwordnet.isti.cnr.it/search.php?q=estimable).

Search 
term

Sense 1

Sense 2

Sense 3

Positivity, 
objectivity 

and negativity 
score 

Synonym of 
estimable in 
this sense

http://sentiwordnet.isti.cnr.it/search.php?q=estimable
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SNA Applications
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Predicting Popularity in social media
Popularity of brand posts on brand fan pages: An 
investigation of the effects of social media marketing

Does content determine information popularity in social 
media?: A case study of youtube videos' content and 
their popularity

What messages to post? Evaluating 
the popularity of social media communications in 
business versus consumer markets

Unfolding temporal dynamics: Predicting social media 
popularity using multi-scale temporal decomposition

https://www.sciencedirect.com/science/article/pii/S1094996812000060
https://dl.acm.org/citation.cfm?id=2557285
https://www.sciencedirect.com/science/article/pii/S0019850116301626
https://www.aaai.org/ocs/index.php/AAAI/AAAI16/paper/viewPaper/11887
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Time Matters

[Ref] http://www.adweek.com/socialtimes/best-time-to-post-social-media/504222 



CTI-3A3
Applied Social Network Analysis

Challenges
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[Ref] 2014 TripAdvisor’s Top 20 Attractions in Japan: http://www.tripadvisor.com/pages/- HotSpotsJapan.html. 
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[Ref] “Fashion Analysis: Current Techniques and Future Directions,” IEEE Multimedia, 2014.
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l "i-Stylist: Finding the Right Dress Through Your Social Networks," MMM 2017. 
l "A Framework of Enlarging Face Datasets Used for Makeup Face Analysis," BigMM 2016. 
l "What are the Fashion Trends in New York?" MM 2014. (Grand Challenge Prize) 
l "Clothing Genre Classification by Exploiting the Style Elements," MM 2012. 
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Predicting the Popularity of Instagram Posts

Features:
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Summary
Sociological understanding of humans and human interactions is 
fun but still a long way to go! 

People use their social networks to find interesting content
– E.g., see stories friends post
– This affects how popular stories become and how successful users are in 

having their stories promoted to the front page
§ Popular submitter advantage

Simple phenomenological model explains dynamics of social 
voting
– Story visibility (on front page, upcoming stories page, social stream): all 

parameters measured from data

– Story interestingness: only adjustable parameter
Model explains and predicts story popularity
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THANK YOU


