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Introduction

Background

» User generated web documents

e Common users actively post and share their opinions or daily
episodes through blogs, wikis, or other social media on the web

e Types of user generated web documents

 Customer Reviews o reem o QMMAZON - @ tripadvisor

By Va sa Rutherford "van the book bandit” | . _TJCHH PrlmE‘
= =
This is from: Apple iPhone 5 16GB (White) - Unlocked (Wireless Phone Accessory) a ""IIHl il L—"H ?E—l Ctl ﬁ 2=

- revi 3 fireless s
. O n I n e FO ru I I IS Warning: My reviews are thorough, straight forward, and to the point.

I am and always will be an avid supporter of Apple, despite their obscene prices &

sometimes annoying level of arrogance in the world of marketing technology. Say KR
) CO I ' I ' ' le ntS O n U G C what you will about Apple, there is no denying their superiority when it comes to the Ynu Tul] E
quality & capabilities of their products. When I picked up my first iphone in 2008 (a

3G%5), I fell in love with the simplicity of Apple 105 & just how easy it is fo navigate

Since then, I've owned the 4, the 45, & now the 5. At this pumt Needless to say, I'm

I 1 accustomed to iOS & trying to use phanacaxith athar on suctamac lilza Andeois

[} YO u u be y b I Og S 3 reVI eWS & Windows gives me the worst head *
MNow down to the dirty side of this re] ’Ia!h do‘
Because it does everything it claims g
larger screen, & better resolution thal

best asset. I will not judge the quality

percentage of ather reviewers, becau:

assessment of the phone itself. Besides that fact, it is pretty comparable in price to
any other similar smartphone that you would buy outright without a confract. Want
an iPhone but don't want to pay half a grand? Get a contract like [ did & stop
whining
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Introduction

Background

* Problems on accessing user generated web documents

e Time-consuming
* Hard to keep track of all the available data

e Unreliable Quality
* Quality of the documents is varied

L/; ’.’. II
High quality L/JJ

Low quality
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Introduction Measures Models Features Applications Conclusions

Background

» User generated web documents

Identifying

High Part |
_ Quality
Rapid Documents
Growth of
Web
Documents
Remaining
Part |l

Issues
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Introduction Measures Models Features Applications Conclusions

Outline

e Part |
» Measures for the quality
» Features for assessing the quality
» Applications

o Part |l

» Personalized quality analysis
* Filtering false documents

e Concluding Remarks
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Part |

Measures and gold standard for the quality

Features for assessing the quality
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Measures

Measures for the Quality

* Diverse measures with respect to the main purpose for
guality assessment

Types of Sources Underlying
Document Measure

Comments on  Video sharing websites (e.g., YouTube) Acceptability

video data

Online reviews  Online shopping websites Helpfulness/
(e.g., Amazon.com, eBay, and CNET) Usefulness

Forum data Online web forum sites (e.g., Informativeness
Nable.com and Google groups)

Blog posts Aggregated blogs on the web Credibility
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Overview

TG Data Prepr_o;essmg Feature Extraction
Data | - Tokenizing
Web i .
— Stop Word Filtering Metadata-based || Content-based
Documents .
' POS-tagging Features Features
L Parsing ...,

T— ¥

Building Quality Analysis Model

Labeling Gold Standard Data _ _
Quiality Regression-based
By Crowd vote- || By Annotation Classification Ranking
based Metric with Guideline
= P High
‘/Jl J_ |, I score
- J- :
Evaluation High quality Low quality Low
score
Classification —
Analysis
Regression
Analysis
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Measures

Gold Standard for the Quality

e Crowd vote-based Metric
« Like/Dislike lﬁ g.

» Helpfulness
» Amazon Verified Purchase (AVP) 24,279 of 24,279 people found

_ ) the following review helpful”
 Examples of quality function
* Kim et al., 2006

f(reR)z

No.ofHelpfulRating(r)
No.ofHelpfulRating (r) + No.ofUnHelpfulRating(r)

e O’Mahony and Smyth, 2009
A review is helpful if and only if >75% of the feedback is positive
» Kokkodis, 2012

A reviewer with many AVP reviews is considered trustworthy
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Measures

Gold Standard for the Quality

» Gold standard Model
e Guideline for the gold standard model

“What is a helpful/best review?”

» Examples of guideline
e Liuetal., 2007 e Tsur and Rappoport, 2009

* The coverage of
(interesting and important)
aspects of products

e An appropriate amount of
evidence for the opinions

e A good format for the
content

e “Avirtual core review”

: The most prominent words
related to the given book’s
story or comments on
important aspects

(e.g., genre and author).
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Measures

Gold Standard for the Quality

 Example reviews with diverse levels of quality

Best Review

| purchased this camera about six months ago (...)
because it was very reasonably priced (about $200).
(...) Here are the things | have loved about this
camera:

BATTERY - this camera has the best

battery of any digital camera

| have ever owned or used. ...

EASY TO USE - Iwas able to ... (...)

| cannot stress how highly | recommend this camera.

| will never buy another digital camera besides
Canon again (...)

Fair Review

There is nothing wrong with the 2100 except for the
very noticeable delay between pics. The camera'’s
digital processor takes about 5 seconds after a
photo is snapped to ready itself for the next

one. Otherwise, the optics, the 3X optical zoom and
the 2 megapixel resolution are fine for anything from
Internet apps to 8" x 10" print enlarging. It is
competent, not spectacular, but it gets the job done
at an agreeable price point.

Good Review

The Sony DSC "P10" Digital Camera is the top pick
for CSC.(...) This camera | purchased through a Private
Dealer cost me $400.86 (...) Purchase this camera
from a wholesale dealer for the best price $377.00.
Great Photo Even in dim light w/o a flash.

The p10 is very compact. Can easily fit into

any pocket. (...). What makes the p10 the top pick is
it comes with a rechargeable lithium battery. (...)

It's also the best resolution on the market. 6.0

Also the best price for a major brand.

Bad Review

| want to point out that you should never buy a generic
battery, like the person from San Diego who reviewed
the S410 on May 15, 2004, was recommending. (...)
don't think if your generic battery explodes you can
sue somebody and win millions. These batteries are
made in sweatshops in China, India and Korea, and |
doubt you can find anybody to sue. So play it safe,
both for your own sake and the camera's sake. If you
want a spare, get a real Canon one.
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Measures

Gold Standard for the Quality

e Agreement Study

e Liu et al., 2007
« Kappa Statistics: 0.8142 (digital cameras)
4 classes (best, good, fair, bad)
« Showing high consistency
e Chen and Tseng, 2011
« Kappa Statistics: 0.7253 (digital cameras), 0.7928 (mp3 players),
5 classes (high-quality, medium-quality, low-quality, duplicate, spam)
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Introduction Measures Models Features Applications Conclusions

Gold Standard for the Quality

* Pros and cons of gold standard

* Crowd vote-based metric

» Easy to acquire

« Suffering from bias (Liu et al., 2007)
» Gold standard model

* Free from bias

* Subjective

* Agreement Issues
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Introduction Measures Models Features Applications Conclusions

3 Types of Bias in Ground-truth

« 10t Imbalance Vote Bias

e Imbalance Vote Bias }

e \Winner Circle Bias
e Early Bird Bias mh

Winner Circle Bias

Early Bird Bias

90 100

Nurnber of Helpful Yotes

1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 &0
Publication date
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Models

Quality Analysis Models

_ Regression-based Ranking Classification

Methods ¢ SVM regression (Kim et al., 2006; + SVM (Liu et al., 2007; Weimer et

Tanaka et al., 2012; Ngo-Ye and al., 2007; Wanas et al., 2008;
Sinha, 2012) Chen and Tseng, 2011)

* Ordinal Logistic Regression  Maximum Entropy (Hoang et al.,
(Cao et al., 2011) 2008)

* JRip, J48, Naive Bayes
(O’Mahony and Smyth, 2009)

* Naive Bayes, Decision Trees,
Logistic Regression, Multi-layer
Perceptron (MLP) (Kokkodis, 2012)

Evaluation ¢ Correlation Coefficient (Kim et al., Accuracy (Algur et al., 2010)
Measures 2006; Tanaka et al., 2012) P, R F-Score (Park et al., 2010; Li
Misclassification Rate, Akaike's et al., 2011, Chen and Tseng, 2011)
Information Criterion; Lift Ratio Lift (Kokodis, 2012)

(Cao et al., 2011)

RRSE, RAE, RMSE, MAE (Ngo-Ye

and Sinha, 2012)
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Models

Quality Analysis Models

Classification and Clustering and :
Ranking Labeling ey
(Hong et al., 2012) (Hiremath et al., 2010) (Chen and Tseng, 2011)
Methods ¢ SVM » K-means clustering » A proposed quality
and weighting score indicating the
clusters degree of association

between a review
and ‘high-quality’
class

Evaluation ¢ Accuracy e Quartile measure = Precision@n
Measures ¢« NDCG@n technique
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Introduction Measures Models Features Applications Conclusions

Meaning of the Features

Web Documents

0 " ;@

Author Metadata Contents Rater
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Introduction Measures Models Features Applications Conclusions

Meaning of the Features

Web Documents

o~ . .
Author Metadata Contents Rater

V.

Author-oriented Review-oriented

: Review
Reputation
Social
Context
Believability
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Features

Meaning of the Features

Web Documents

el

Author Metadata Contents Rater

7

p

Domain-independent Domain-dependent
Features Features
Informative-
ness

Relevance

Readability Reliability

Credibility
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Introduction Measures Models Features Applications Conclusions

Metadata-based Features

Author’s Reputation/Credibility

o # or % of reviews written by the author

o # or % of votes received by others

* The reviewer’'s Amazon rank

» # of reviewer’'s Amazon badges

* The amount of information on reviewer’s profile
* The reviewer’s average posting frequency

(Hoang et al., 2008; Chen and Tseng, 2011,
O’Mahony and Smyth, 2009; Kokkodis, 2012)

Author’s Social Context

* In-degree/out-degree
 PageRank score
(Lu et al., 2010)
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Features

Metadata-based Features

Review Histories

e # of item reviewed

o # of reviews of an item
* Time of review

o Star differences

» # of reviews (same category)
(Tanaka et al., 2012)

Believability

* Product rating deviation of a review
(Chen and Tseng, 2011)

Timeliness

* The degree of duplication of a review
 The interval between the current and the first review
(Chen and Tseng, 2011)
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Features

Content-based Features

Domain-Independent Features

Structural/surface Feature

The writing style in the target text

# of words/sentences

The average length of sentences/text
HTML tags, % of capital letters

Syntactic Feature

e POS tags
* 9 of nouns/verbs/adjectives/adverbs

| exical Feature

o Spelling Errors
 TF-IDF values
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Introduction Measures Models Features Applications Conclusions

Content-based Features

Domain-dependent Features

Informativeness

« # of product names
o # of brand names
» # of product features and function
(Liu et al., 2007; Chen and Tseng, 2011, Hong et al., 2012)

Relevance
» Topic words from the forum content and leading

Eost in a thread (Wanas et al., 2008)

» Forum-specific word-level features
(Weimer et al., 2007; Wanas et al., 2008)

» Terms with dimension reduction
(Cao et al., 2011; Ngo-Ye and Sinha, 2012)

» The average frequency of product features in a review
(Chen and Tseng, 2011)
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Introduction Measures Models Features Applications Conclusions

Content-based Features

Domain-dependent Features

Readability

» Cue words for each topic
(e.g., pros/cons, guidelines for product reviews)
» Ease of understanding (Chen and Tseng, 2011)

Subjectivity

» Positive and negative opinions
(Liu et al., 2007; Hiremanth et al., 2010;
Chen and Tseng, 2011)

* Mainstream opinion (Hong et al., 2012)
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Features

Content-based Features

Domain-dependent Features

Reliability

e Uncertainties of volitive auxiliaries

(1) I prefer to buy Sony, for it may have higher resolution. (9/68)
(2) It costs more than Nikon. (89/129)

e Tense expressions
The habit of the reviewers often using past and perfect
tenses in their writing

(Hong et al., 2012)

Credibility

* Mentions about a reviewer’s long-term experiences
(Min and Park, 2012)

(1) The duration of product use
(2) The number of purchasing objects
(3) Temporally detailed description about product use
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Features

Summary of the Work

Structural (e.g., html tags,
punctuation, review length), The most
Lexical (e.g., n-grams), informative features
Syntactic (e.g., percentage of are the length of the
verbs and nouns), Semantic (e.g., review, unigrams.
product feature mentions)

(Kim et al. 2006) Star ratings

Features on word
level, product
feature level, and
readability improve
the performance of
classification.
Features on
subjectiveness
make no
contribution.

Informativeness (e.g., # of
sentences/words/product
features), Readability (e.g., # of
(Liu et al., 2007) Not considered paragraphs, # of paragraph
separators), Subjectiveness
(e.q., % of positive/negative
sentences)
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Features

Summary of the Work

Formality is the
most effective
feature category;
ubjectivity features
improve the
performance on
product review data.

Formality (the writing style of
Authority (indicating the target document), Readability S
author’s trustworthiness) (format of the document),
Subjectivity (opinions of authors)

(Hoang et al. 2008)

Best performance
with all 4 types of
features; Among
single features,
reputation features
are the best.

Reputation Features, Social Terms, Ratio of uppercase &
Features, Sentiment scores  lowercase characters in review
assigned by users text, Review Completeness

(O’'Mahony and Smy

th 2009)

# of reviews by the author,

Average rating for the author, i ZailEs Performance is

(Lu et al. 2010) SRR CETE (B o) Syntactic Features, Conformity . ST W HEM :
the author, Out-degree of the : incorporating social
Features, Sentiment Features
author, PageRank score of the context.

author)
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Features

Summary of the Work

Basic Characteristics (e.qg.,
ros/cons, summary), Stylistic oot Performance
P : ' with all 3 types of

Basic Characteristics (the Characteristics (€.g., # of |
features, Semantic

(Cao, et al., 2011) posting date, the rating sentences/words) Semantic
difference) - characteristics have
characteristics (substance of the o :
: a significant impact.
review)

Objectivity (e.g., # & % of opinion Best performance

Bellevqbl_llty (Produc_:t rating sentences), Relevancy (e.g., # of with the objectivity,
deviation of a review),

Reputation (e.g., the ranking the product/brand nqme), repgtation,
(Chen and Tseng of the rev’iewer Completeness (# of dlffergnt appropriate amount
2011) ’ ), Timeliness (the interval product fe_atures),Approprlate of information, and
bétween the current review amount of information (e.g., the ease of_
and the first review of the avg freq. of product features), understanding
oroduct) Ease of understanding (e.g., features (SVM,
misspelled words) Linear kernel)
# & freq. of words/product . _
Review Histories (e.g., # of names/product features, TF-IDF Uine tg& ?Sa;ttgtr)utes.
item reviewed, # of reviews of scores, percentage of : '
(Tanakaet al., 2012) an item, time of review, star nouns/verbs/adj, # of SUNSTETEES, &7 S TEE)
differences) positive/negative OIS RIS, &
of words

words/sentences, stars
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Features

Summary of the Work

Reviewer’s Trustfulness (e.g.,

the reviewer’'s Amazon rank, # Naive Bayes
: of reviewer’'s Amazon badges SUERN) Sier
(Kokkodis, 2012) ’ Not considered classifiers (DT,
the amount of personal Logistic Regression
information on reviewer’s MLP) ’
profile)
The proposed
Regressional RelieF
feature selection
(Ngo-Ye and Sinha, Not considered Substance of the review by  method outperforms
2012) dimension reduction other dimension

reduction methods

(LSA, CfsSubSet
Evaluation)
The best
performance with
the information

needs & information

reliability (tense)

Information Needs (product
Not considered aspects/function), Information
Reliability (auxiliary & tense),
Mainstream Opinion

(Hong et al., 2012)
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Applications

Applications

e Opinion Summarization
* Review Summarization System (Liu et al., 2007)
* Filtering the reviews with low quality
e Content Recommendation

» High-quality Hotel Review Recommending System
(O’Mahony and Smyth, 2009)

* Rank-ordering with respect to prediction confidence
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Part |l

Personalized quality analysis

Filtering false documents
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Remaining Issues

Personalized Quality Analysis

* Modeling a helpfulness function based on a product
designer’s perspective (Liu et al., 2013)

* No guideline (deliberately)
« Study how they actually perceive ‘helpfulness’

e Several important perspectives from the questionnaire

[”a long review covers his/her preferences”
User Preferences
[ﬂmentions many different %]

Many Features

[”points out the like and dislike of the product” ]

Like/dislike Points =
[”compares his E71 to Balckberrys”

Comparison
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Remaining Issues

Personalized Quality Analysis

* Modeling a helpfulness function regarding differences in
users’ criteria (Moghaddam et al., 2012)

» Examples
. Professional . q. .
aspects lﬁ Rater 2 q.
Rater 1 ph((ﬁgng?;e;r: er) Rater 3
_ (Professional (Skeptical of reviews
Professional photographer photographer) by unknown reviewers)

(recently joined)

* Proposing an extended tensor factorization (ETF) model by utilizing
the latent user/rater features

» All of the personalized methods (MF, TF, ETF, BETF models)
outperform all of the non-personalized methods (textual/social
feature-based regression model)
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Remaining Issues

Filtering False Documents

e Spam Detection

e Types of Spam Reviews (Jindal and Liu, 2008)

* Untruthful opinions

» Deliberately written for the purpose of promoting the products
or damaging the reputation of the products

* Reviews on brands only
* Advertisement or other irrelevant reviews

» Classifying Methods

* SVM, Naive Bayes, Logistic Regression
(Jindal and Liu, 2008; Li et al, 2011; Park et al, 2012; Morales et al., 2013)

« Similarity-based Classification (Algur et al., 2010)
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Remaining Issues

Filtering False Documents

e Spammer Detection

» Detecting review spammers using rating behaviors (Lim et al., 2010)
* Rating Behaviors
« Targeting specific products
* Deviating from the other reviews in rating
* Proposing a behavior score

Product o,
1 1 H 1 Average Customer Rating 10 of 35 people found the following review helpful:
[ ]

Llnear Welghted Combl natlon Yrindniedr ( tgmer ¢ j ¥’ The worst CD Player | had purchased so far. . December 22, 2002
53tae 3 {10) 8y User “Mr Unhappy”
dak.: '-;3 | bought this CD player thinking that it looks nice and well designed. But, |
2 ;_; ) (1) regretted soon after it does not produce great CD quality sound. | now hate it
st (1) and would like to replace it asap.

(a)

Product o,
Average Customer Rating 4 of 20 people found the following review helpful:
defedede (80 customer reviews) T The worst CD Player | had purchased so far.  December 17, 2002
S star: (36) By User "Mr Unhappy”
4 (29) | bought this CD player thinking that it looks nice and well designed. But, |
s (53 regretted soon after it does not produce great CD quality sound. | now hate
“:‘E:: E;§ it and would like to replace it asap.
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Remaining Issues

Filtering False Documents

e Spammer Detection
» Detecting fake reviewer group (Mukherjee et al., 2012)

|1nf1ueop1efmmdmeﬁnnmgm-iewmpm: 2 of 2 people found the following review helpfil: Tyt Wow, intermet music! ., December 4, 2004
#r¥rfrirdr  Practically FREE music, December 4, 2004 vriririrsr Like a tape recorder..., December §, 2004 This review is from: Andio Xiract (CD-ROM)

Thiz review iz from: AQdio Xiract (CD-ROA Thiz review is from: A0dio Xiract (CD-ROAD I looked forever for 3 way to record infernet mmsic. My way
I can't believe for 510 {after rebate) I got a program that gets| This sofiware really rocks. I can set the program to record|teck a long time and many steps (frustrtaing). Then I found
me free unlimited nmsic. I was hoping it did half what was ... [moosic all day long and just let it go. [ come home and poy ... | Audie Xoact. With more than 3,000 songs downleadedin ..
|3 of 3 people found the followmg review helpful: 3 of 10 people foumd the following review helpful: 1 of 9 people foumd the following review helpful:

Yes — it really works, December 4, 2004 Fririrdrdr  This is even better than . December 8, 2004 PPy Best music just got ., December 4, 2004

Thiz review is from: Andio Xiract Pro CB—RE Thi review is from: Andio Xiract PI'D|[.'B—REI This review is from: Andio Xiract Pro [.'D—RGEI

See mry review for Andio Xiract - this PRO is even better. This{Let me tell you, this has to be one of the coolest products ever|The other day I upgraded to this TOP NOTCH product.
is the solution Fve been looking for. Afier boying iTunes, ... [on the market. Becord § internet radio stations at once, ... Everyone whi loves nmsic needs to gef it from Internes ...
|5 of 5 paople found the following review helpful: 5 of 5 people found the following review helpful: 31 of 3 people foumd the following review helpful:

PP My kids love it, Decenber 4, 2004 1Pl For the price vou..., December 8, 2004 frirfefrly Cool, Jooks great..., December 4, 2004

Thiz review is from: Rond donariom 30 Deluge Edition Thi reviews is from: Eond Souarinm 0 Deluze Edifion This review is from: i i

This was 3 bargain at 320 - better than the other ones that have| This is one of the coolest screensavers [ have ever seen, the We have this set up on the PC at home and it looks GREAT.
no above water scenes. My kids zet a kick owtf of the .. move realistcally, the environments look real, and the .. ‘The fich and the scenes are really neat  Friends and fammly ...

Fizure 1: Biz John's Profile Fizure I: Cletus" Profile Fizgure 3: Jake's Profile

(- The same products with
all 5 star ratings
o Within a small time window
* Only reviewed the 3
products
\- The early reviewers

A several behavioral models
based on the relationship among
groups, individual reviewers, and
products
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Remaining Issues

Helpful Reviews vs. Spam Reviews

 Inter-annotator agreement scores are lower in spam review
annotation
* 0.48 ~ 0.64 kappa values, spammer/non-spammer (Lim et al., 2010)

» Labeling spam reviewer groups is easier than labeling individual
spam reviews/reviewers

* 0.79, Fleiss’ multi-rater kappa, spam/non-spam/borderline
(Mukherjee et al., 2012)

* Metadata-based features are more useful for spam
detection
e Spam reviews usually look perfectly normal (Lim et al., 2010)
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Remaining Issues

Metadata-based vs. Content-based

* Metadata-based Features
e More robust and consistent
* No corresponding information for newly posted content
e From the reviewers/spammers

e Content-based Features
* Depending heavily on explicitly mentioned information in the content

e The accuracy of extracting features is comparatively lower
e From the helpful reviews/spam reviews
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Concluding Remarks
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Conclusions

Concluding Remarks

* We examined the notion of quality from the perspective of
the types of content and introduced two major methods of
determining the quality.

e The crowd-based metric
e The gold standard model

* We examined the two major guality analysis models.
e Regression-based ranking
e Classification

e Utilizing metadata-based features gives a robust result but
It is hard to acquire for newly posted contents, which may
be overcome by content-based features.

» The hybrid approach of utilizing both features outperforms any one of
the feature-based approaches.
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Conclusions

Concluding Remarks

* We introduced several applications such as an opinion
summarization system and a review recommending system.

e Personalized quality analysis can be a complement to the
current quality analysis measure
» ‘Helpful’ votes suffer from some bias

e False or spam contents should be also seriously dealt with
for providing users with high quality contents.
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