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What is Opinion Summarization?

ÂAggregateand representsentiment  
information drawn from  [Pang & Lee 08]:
Ç individual document or 

Ç from a collection of documents



Type 1:Overall score/star rating
From the Commercial World

ÂAmazon.com - manual



Type 2a:Aspect Based Star Rating
From the Commercial World

ÂAmazon.com - manual



Type 2b:Aspect Based Scores
From the Commercial World

ÂBing.com ɀautomatic

percentage positive 

statements

on a given aspect



Type 3:Aspect Ratings + Representative Phrases
From the Commercial World

Âalatest.com -automatic

Collect reviews from many 

sources on the web

Generate aspect based scores

Highlight 

pros and 

cons



Opinion Summaries already there in the 
Commercial WorldȣȢ

1. Overall ratings

2. Aspect based star rating/scores

3. Concise textual summary on good/bad



Other types of summaries in the Research
WorldȣȢ

1. Contrastive Summary

2. Aspect ratings with representative 
phrases

3. Entity Based Summary

4. Graphical Visualization of Opinions



What other types of summaries would be 
useful to users?

Summary on Obama
(fictitious summary)

Obama understands the american people and 
he is fast with policy implementation. However, 
Obama believes in massive spending and  
proposes bad healthcare reform.

Hard Problem!!

1. Abstract type opinion summaries 
Ç Similar to traditional text summarization

Ç Only summarize opinions

Ç Ex: Instead of having 1000s of reviews ɀ1 representative
review summary



What other types of summaries would be 
useful to users?

2. Confidence based opinion summaries
Ç Before selecting an opinion for summary Č how confident 

are we about it?

Ç Summarize the truth!

Obama understands the american people

Agree (30 sources) Disagree (40 sources)

Confidence: 40%



Opinion Summarization Methods



Methods in Opinion Summarization

Feature/Entity Identification

Identify salient topics

Sentiment Prediction

Determine polarity of text containing 
topics 

Battery Life 

Sound Quality

Barrack Obama

battery life is great Č +ve

long battery life Č +ve

Battery Life: Summary Presentation

ÅAggregate polarity ratings

ÅPresent opinion summaries 

Sound Quality: 



Methods in Opinion Summarization

Â Feature/Aspect/Entity Identification

Aspect/Feature/Entity Identification

NLP 

techniques
Frequent itemset 

mining

Manual

selection Clustering

[ Archak et. al 07 ] X X X

[ Lu et al 09 ] X X

[Stoyanov& Cardie 06] X

[ Mei et al 07 ] X

[ Popescu 05 ] X X

[ Hu&Liu 06 ] X X

[ Hu&Liu 04 ] X X



Methods in Opinion Summarization

Â Sentiment Prediction

Sentiment Prediction

Lexicon/

Rule Based NLP techniques Learning

[ Lu et al 09 ] X

[ Ku et al 06 ] X

[ Mei et al 07 ] X

[ Ku et al  06 ] X

[ Hu&Liu 04] X X

[ Hu&Liu 06 ] X X

[Zhuang 06] X

[ Popescu 05 ] X X



Methods in Opinion Summarization

Â Summarization
Summarization

Clustering

Sentence/Phrase 

Selection

Coreference

Resolution Visualization

[ Lu et al 09 ] X

[ Lu et al 08 ] X

[ Ku et al 06 ] X

[Stoyanov&Cardie 06] X

[ Mei et al 07 ] X

[ Kim&Zhai 09 ] X X

[ Ku et al 06] X

[ Popescu 05 ] X

[ Hu&Liu 04 ] X

[ Hu&Liu 06 ] X



1. Aspect/Feature Identification 
Methods



Aspect/Feature Identification: 

ÂMethod: NLP techniques/heuristics [ Archak et al 

07 ], [ Lu et al 09 ], [Stoyanov&Cardie 06], [ Popescu 05 ], [ Hu&Liu 06 ], 
[ Hu&Liu 04 ]

Ç Nouns and noun phrases describe features

Ç Adjectives and adverbs express opinions

ÂPros: 
Ç High accuracy

ÂCons:
Ç ,Ï× ÒÅÃÁÌÌȟ ÅȢÇȢ ȰÉÔ ÃÈÁÒÇÅÓ ÆÁÓÔȱ

Ç Dependent on POS tagging accuracy



Aspect/Feature Identification: 

Â Method: Frequent itemset [ Archak et al 07], [Popescu 05 ], 
[ Hu&Liu 06 ], [ Hu&Liu 04 ]

Ç Frequent subsets of words as candidate features

Ç Pruning by compactness/redundancy/mutual information

Ç Identifying infrequent features as words sharing opinions with 
frequent features

Â Pros: 
Ç Simple heuristics work reasonably well for product reviews

Â Cons:
Ç May need different heuristics given a different domain

Ç No normalization of  features, e.g. shipping and delivery

Ç Many heuristic parameters to tune, e.g. support



Aspect/Feature Identification: 

ÂMethod: clustering [ Lu et al 09 ], [ Mei et al 07]

Ç Words co-occurring frequently tend to be describing 
the same feature

ÂPros: 
Ç Natural normalization of features as clusters

Ç Few parameter to tune

Ç Easy to incorporate prior knowledge

ÂCons:
Ç Performance depends on the domain



2.Sentiment Prediction Methods



Sentiment Prediction

ÂMethod: Lexicon/Rule Based[ Ku et al 06], 

[ Hu&Liu2004] , [ Hu&Liu2006 ], [Zhuang 06], [ Popescu 05 ]

Ç Based on sentiment word dictionary

ÂPros:
Ç Simple and fast dictionary matching algorithm

Ç Performance is reasonably good

ÂCons:
Ç Performance depends on the quality of the dictionary

Ç Performance depends on the application domain; 
context is ignored



Sentiment Prediction

ÂLinguistics heuristics:
Ç 0ÏÓÉÔÉÖÅ ȰÁÎÄȱ 0ÏÓÉÔÉÖÅ

Ç 0ÏÓÉÔÉÖÅ ȰÂÕÔȱ .ÅÇÁÔÉÖÅ

Ç ȰÎÅÇÁÔÉÏÎȱ 0ÏÓÉÔÉÖÅ Ђ .ÅÇÁÔÉÖÅ

ÂPros:
Ç Applicable to any English text; domain independent

ÂCons:
Ç Could have some exceptions



Sentiment Prediction

ÂMethod: Learning [ Lu et al 09 ] [ Mei et al 07 ] [ Chen et al 06 ]

ÂPros:
Ç Captures context to some extent

Ç All kinds of information can potentially be cast as 
features, e.g. lexicons, heuristics

ÂCons:
Ç Dependent on the quality of labels

Ç Hard to obtain sufficient labels for some domains



3. Summarization Methods



Summarization

ÂClustering [ Lu et al 08 ] [ Mei et al 07 ][ Hu&Liu 04 ] [ Hu&Liu 06 ]

[ Kim&Zhai 09 ]

Ç Cluster similar topics together

ÂPros:
Ç Rather simple technique

ÂCons:
Ç Difficulties in deciding clustering level

Â How many clusters, what granularity



Summarization

ÂSentence Phrase Selection[ Lu et al 09 ] [ Ku et al 06 ] 

[ Popescu 05 ] [ Kim&Zhai 09]

Ç Select some part of original data and show

ÂPros:
Ç Smaller amount of information to show

ÂCons:
Ç Cannot show all details

Ç Bad selection may lose information



Summarization

ÂCoreference Resolution[Stoyanov&Cardie 06]

Ç &ÏÃÕÓ ÏÎ Ȭ×ÈÏȭ ÓÁÙÓ ×ÈÁÔ ÁÂÏÕÔ Ȭ×ÈÏÍȭ

Â Pros:
Ç Can recognize the opinion holder and target more 

clearly

ÂCons:
Ç Sometimes opinion holder is not important

Â Ex. Product review

Ç Relatively complex computation



Summarization

ÂVisualization [ Ku et al 06]

Ç Graph presentation

ÂPros:
Ç More intuitive representation

ÂCons:
Ç Cannot read detail opinions



Summarization Presentation

Â Text summary
Ç Feature based text summary
Â General format

Â Opinion integration

Â Rated aspect summary

Ç Contrastive summary

Â Visual summary
Ç Feature based graph summary

Ç Opinion Summary with time line

Ç Entity based summary

Ç Other visualizations



Feature based text summary 
[Hu&Liu04, Hu&Liu06, Zhuang06, Mei et al 07]

Â Product: Camera
Ç Feature: picture

Â Positive: 12
Ç Overall this is a good camera with a really good

picture clarity.
Ç The pictures are absolutely amazing - the camera

captures the minutest of details.
Ç After nearly 800 pictures I have found that this camera

takes incredible pictures.
...

Â Negative: 2
Ç The pictures come out hazy if your hands shake even

for a moment during the entire process of taking a
picture.

Ç Focusing on a display rack about 20 feet away in a
brightly lit room during day time, pictures produced by
this camera were blurry and in a shade of orange.
ȣ

Support

Raw review

Sentences

Sentiment

Feature



Opinion Integration [Lu&Zhai 08]

Â Based on the expert review

Â Similar opinions/ Supplementary opinion from 
non-expert reviews

Feature Raw review sentences


