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Outline

* Opinion Mining
e Sentiment Analysis



Opinion Mining and
Sentiment Analysis

 Mining opinions which indicate
positive or negative sentiments

* Analyzes people’s opinions, appraisals,
attitudes, and emotions toward entities,
individuals, issues, events, topics, and their
attributes.



Opinion Mining and
Sentiment Analysis

e Computational study of
opinions,
sentiments,
subjectivity,
evaluations,
attitudes,
appraisal,
affects,
Views,
emotions,
ets., expressed in text.

— Reviews, blogs, discussions, news, comments, feedback, or any other
documents



Terminology

e Sentiment Analysis
is more widely used in industry

e Opinion mining / Sentiment Analysis
are widely used in academia

e Opinion mining / Sentiment Analysis
can be used interchangeably



Example of Opinion:
review segment on iPhone

“I bought an iPhone a few days ago.
It was such a nice phone.

The touch screen was really cool.
The voice quality was clear too.

However, my mother was mad with me as | did not tell
her before | bought it.

She also thought the phone was too expensive, and
wanted me to return it to the shop. ... ”



Example of Opinion:
review segment on iPhone

“(1) | bought an iPhone a few days ago.

(2) It was such a nice phone.

(3) The touch screen was really cool. gz?sii;i:e

(4) The voice quality was clear too.

(5) However, my mother was mad with me as | did not
tell her before | bought it.

(6) She also thought the phone was too expensive, and
wanted me to return it to the shop. ... ”

-Negative
Opinion



Why are opinions important?

e “Opinions” are key influencers of our behaviors.

e Our beliefs and perceptions of reality are
conditioned on how others see the world.

e Whenever we need to make a decision, we
often seek out the opinion of others.
In the past,
— Individuals
e Seek opinions from friends and family

— Organizations

e Use surveys, focus groups, opinion pools, consultants
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Word-of-mouth
on the Social media

* Personal experiences and opinions about
anything in reviews, forums, blogs, micro-blog,
Twitter.

e Posting at social networking sites, e.g.,
Facebook

e Comments about articles, issues, topics,
reviews.
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Social media + beyond

e Global scale

— No longer — one’s circle of friends.

e Organization internal data

— Customer feedback from emails, call center

e News and reports

— Opinions in news articles and commentaries



Applications of Opinion Mining

Businesses and organizations
— Benchmark products and services
— Market intelligence

e Business spend a huge amount of money to find consumer
opinions using consultants, surveys, and focus groups, etc.

Individual

— Make decision to buy products or to use services

— Find public opinions about political candidates and issues
Ads placements: Place ads in the social media content

— Place an ad if one praises a product

— Place an ad from a competitor if one criticizes a product
Opinion retrieval: provide general search for opinions.



Research Area of Opinion Mining

 Many names and tasks with difference
objective and models
— Sentiment analysis
— Opinion mining
— Sentiment mining
— Subjectivity analysis
— Affect analysis
— Emotion detection
— Opinion spam detection

15



Existing Tools
(“Social Media Monitoring/Analysis")

Radian 6
Social Mention
Overtone OpenMic

Microsoft Dynamics Social Networking
Accelerator

SAS Social Media Analytics
Lithium Social Media Monitoring
RightNow Cloud Monitor



Existing Tools
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Social Mention
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Problem statement of
Opinion Mining
 Two aspects of abstraction
— Opinion definition
 What is an opinion?
e What is the structured definition of opinion?
— Opinion summarization

e Opinion are subjective

—An opinion from a single person (unless a VIP)
is often not sufficient for action

 We need opinions from many people,
and thus opinion summarization.



Abstraction (1) :

what is an opinion?

e |d: Abcl123 on 5-1-2008 “/ bought an iPhone a few days ago. It is
such a nice phone. The touch screen is really cool. The voice
quality is clear too. It is much better than my old Blackberry,
which was a terrible phone and so difficult to type with its tiny
keys. However, my mother was mad with me as | did not tell her
before | bought the phone. She also thought the phone was too

expensive, ...”

* One can look at this review/blog at the
— Document level
* Is this review + or -?
— Sentence level
e |s each sentence + or -?
— Entity and feature/aspect level

21



Entity and aspect/feature level

Id: Abc123 on 5-1-2008 “/ bought an iPhone a few days ago. It is
such a nice phone. The touch screen is really cool. The voice
quality is clear too. It is much better than my old Blackberry,
which was a terrible phone and so difficult to type with its tiny
keys. However, my mother was mad with me as | did not tell her
before | bought the phone. She also thought the phone was too
expensive, ...”

What do we see?
— Opinion targets: entities and their features/aspects
— Sentiments: positive and negative
— Opinion holders: persons who hold the opinions
— Time: when opinion are expressed

22



Two main types of opinions

Regular opinions: Sentiment/Opinion expressions on some
target entities

— Direct opinions: sentiment expressions on one object:
e “The touch screen is really cool.”
e “The picture quality of this camera is great”

— Indirect opinions: comparisons, relations expressing
similarities or differences (objective or subjective) of more
than one object

e “phone X is cheaper than phone Y.” (objective)

e “phone X is better than phone Y.” (subjective)
Comparative opinions: comparisons of more than one entity.
— “iIPhone is better than Blackberry.”

23



Subjective and Objective

e Objective

— An objective sentence expresses some factual information
about the world.

— “I returned the phone yesterday.”
— Objective sentences can implicitly indicate opinions
e “The earphone broke in two days.”
e Subjective

— A subjective sentence expresses some personal feelings or
beliefs.

— “The voice on my phone was not so clear”
— Not every subjective sentence contains an opinion
e “| wanted a phone with good voice quality”
e =>» Subjective analysis

24



A (regular) opinion

* Opinion (a restricted definition)

— An opinion (regular opinion) is simply a positive or
negative sentiment, view, attitude, emotion, or
appraisal about an entity or an aspect of the entity
from an opinion holder.

e Sentiment orientation of an opinion
— Positive, negative, or neutral (no opinion)
— Also called:

* Opinion orientation
e Semantic orientation

e Sentiment polarity

25



Entity and aspect
e Definition of Entity:

— An entity e is a product, person, event, organization,
or topic.

— e is represented as
e A hierarchy of components, sub-components.

e Each node represents a components and is associated
with a set of attributes of the components

e An opinion can be expressed on any node or
attribute of the node

e Aspects(features)

— represent both components and attribute



Entity and aspect

(picture_quality, size, appearance,...)

(battery _life, size,...)

27



Opinion definition
 An opinion is a quintuple
(e, 0y, SOy Dy t)
where
— e;1s a target entity.
—a,isan aspect/feature of the entity e .

— 50, is the sentiment value of the opinion from the
opinion holder on feature of entity at time.
50,4, 1S +ve, -ve, or neu, or more granular ratings

— h.is an opinion holder.
— t,is the time when the opinion is expressed.

28



Opinion definition
 An opinion is a quintuple
(e, 0y, SOy Dy t)
where
— e;1s a target entity.
—a,isan aspect/feature of the entity e .

— 50, is the sentiment value of the opinion from the
opinion holder on feature of entity at time.
50,4, 1S +ve, -ve, or neu, or more granular ratings

— h.is an opinion holder.
— t,is the time when the opinion is expressed.

* (e, a,)is also called opinion target

29



Terminologies

Entity: object
Aspect: feature, attribute, facet
Opinion holder: opinion source

Topic: entity, aspect

Product features, political issues

30



Subjectivity and Emotion

e Sentence subjectivity

— An objective sentence presents some factual
information, while a subjective sentence
expresses some personal feelings, views,
emotions, or beliefs.

e Emotion

— Emotions are people’s subjective feelings and
thoughts.



Emotion

* SiXx main emotions
— Love
— Joy
— Surprise
— Anger
— Sadness
— Fear

32



Abstraction (2):
opinion summary

e With a lot of opinions, a summary is necessary.
— A multi-document summarization task

e For factual texts, summarization is to select the most important

facts and present them in a sensible order while avoiding
repetition

— 1 fact = any number of the same fact

e But for opinion documents, it is different because opinions
have a quantitative side & have targets

— 1 opinion <> a number of opinions
— Aspect-based summary is more suitable

— Quintuples form the basis for opinion summarization

33



An aspect-based opinion summary

Cellular phone 1:
Aspect: GENERAL

Positive: 125
Negafive: 7
Aspect: Voice quality
Positive: 120
Negative: 8
Aspect: Battery
Positive: 80

Negative: 12

<individual review
<individual review

<individual review
<individual review

<mdividual review
<individual review

sentences—=
sentences—=

sentences=
sentences=

sentences—=
sentences—
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Visualization of aspect-based
summaries of opinions

GENERAL Voice Battery Camera Size Weight

Cellular Phone 1

Negative



Visualization of aspect-based
summaries of opinions

Positive GENERAL  Voice Battery Camera Size Weight
:"\'n;gati‘re Cellular Phone 1 Cellular Phone 2 -
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Classification Based on
Supervised Learning

e Sentiment classification
— Supervised learning Problem
— Three classes

e Positive
* Negative
e Neutral



Opinion words in
Sentiment classification

e topic-based classification
— topic-related words are important
e e.g., politics, sciences, sports
e Sentiment classification
— topic-related words are unimportant

— opinion words (also called sentiment words)

e that indicate positive or negative opinions are
important,
e.g., great, excellent, amazing, horrible, bad, worst



Features in Opinion Mining

Terms and their frequency
— TF-IDF

Part of speech (POS)
— Adjectives

Opinion words and phrases

— beautiful, wonderful, good, and amazing are positive opinion
words

— bad, poor, and terrible are negative opinion words.

— opinion phrases and idioms,
e.g., cost someone an arm and a leg

Rules of opinions
Negations
Syntactic dependency



Rules of opinions

Syntactic template
<subj> passive-verb
<subj> active-verb
active-verb <dobj>
noun aux <dobj>

passive-verb prep <np>

Example pattern
<subj> was satisfied
<subj> complained
endorsed <dobj>
fact is <dobj>

was worried about <np>
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Web Data Mining

Exploring Hyperlinks, Contents, and Usage Data
Introduction

Association Rules and Sequential Patterns

Supervised Learning

Unsupervised Learning

Partially Supervised Learning

Information Retrieval and Web Search

Social Network Analysis

Web Crawling
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Structured Data Extraction: Wrapper Generation
10. Information Integration

11. Opinion Mining and Sentiment Analysis

12. Web Usage Mining

http://www.cs.uic.edu/~liub/WebMiningBook.html
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Summary

* Opinion Mining
e Sentiment Analysis
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