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Questions 

• Does sentiment on a topic differ between 
social media sources? 

• To what extent can an SA classifier developed 
on one social medium can be transferred to 
another? 

source 1 source 2 
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Why? 

• Is one stream indicative of large picture? 
Unlikely 

 

 

 

 

 

• Can we utilize information across streams? 
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Contributions 

• Create a multi-source, multi-topic dataset 

• Compare POS, NEG, MIX, NEU sentiments 

• Cross-source adaptation experiments: 

– Single-source 

– Multiple-source 

• Mixed models 

• Voting models  

6 ICWSM 2012 



Gathering Data 

• Streams: Twitter, Blogs, Reviews 

Topic Categories Initial Topic Source 

movies IMDB 

musical albums Amazon 

computer games Metacritic 

smart phones CNet 

restaurants Yelp 

* Most popular 

For each stream: 

 Starting from the top, for each topic: 

 If # of returned results < 50  discard topic, else keep topic 

 If # of returned results > 100  select 100 randomly 

Until each stream has min 500 documents retrieved 
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Gathering Data 

Topic Categories Reviews Twitter Blogs 

movies IMDB Searched using 
Twitter Search API, 
discarding tweets 
fewer than 10 
characters in 
length 

Results from a 
Google Blog Search 
crawled, content 
heuristically 
extracted, min 
length of 100 chars 

musical albums Amazon 

computer games Amazon 

smartphones CNet 

restaurants Yelp 

tag density – proportion of HTML  
tags of N consecutive tokens 
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Gathering Data 

limiting stream ambiguity duplication 
(retweeting) 
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Labeling 

• Twitter & Blogs 

• Quality control 
– Obvious question 

– Enter first word of last tweet 

• Majority out of 3 
– Topicality:  

• Yes, No, Can’t Tell 

– Sentiment:  
• Positive, Negative, Mixed, None, Can’t Tell 
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number of documents (percentage) 



all streams 
favor positive 
sentiment 

Twitter contains twice 
as many docs with no 
sentiment as blogs 

Blogs have more 
mixed sentiment docs 
about movies 

Phones have unusual 
negative # of docs in 
Twitter & Reviews 
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Sentiment in SM Streams is Different 

all docs   subjective docs 
B/T B/R R/T B/T B/R R/T 

 movies 30.7 30.1 40.7 28.3 25.1 17.3 

 music 26.2 24.3 38.2 19.7 27.7 20.8 

 games 27.9 22.6 50.5 22.9 17.2 25.9 

 phones 24.7 19.3 25.1 35.7 30.1 20.0 

 rests 19.9 11.6 23.0 24.8 14.7 13.5 

 all average 25.8 21.5 35.6 25.6 22.3 19.1 

 all STD 13.2 16.3 19.9 17.0 15.0 16.8 

Sentiment Score:  % positive - % negative 

average difference between sentiment score for a topic 

There are substantial differences  
between sentiments in these streams 
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Cross-Stream Adaptation 

• Lingpipe logistic regression classifier 

• Two tasks: detect NEG, detect POS 

• 1,2,3-grams 

 

reviews model 
classify 

blog posts 

reviews model 
classify 
reviews 

Standard: 
(native model) 

 

target source 

Adaptation: 
(foreign model) 
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underlined – native 

bold – best  

* - same as best (p<0.01) 

dagger – better than native 

 

• Native classifiers 
perform the best 

• Many foreign 
classifiers perform 
as well as native 

• Some foreign 
classifiers 
outperform native 
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Adapting from a single stream 

best or same as best classifiers 

17 ICWSM 2012 

Reviews > Twitter > Blogs 



Adapting from multiple streams 

• Two-source mixed model 

• Three-source mixed model 

• Three-source voting model 

Mixed Model 
train one model on documents 

from several sources 

Voting Model 
train several models, each from 

different source 
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Adapting from multiple streams 

number of runs as good as native 
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Mixed == Voting 



Topic-independent adaptation 
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Cross-Topic Adaptation 

• Does not work:   native << foreign 

• Twitter suffers the most 

– Twitter users write differently? 

 

(not in paper) 

movies, 
games… 

model 
classify 
phones 
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Conclusions 

• Streams differ in sentiment 

• Cross-stream classification is possible! 

• Reviews > Twitter > Blogs 

• Combining streams and topics is beneficial 

 

 
* within the limits  
of this study 
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More questions 

• Other topical categories 

– Politics 

– Disasters 

• Multimedia websites 

– YouTube 

– Flickr 

• No popularity bias  
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Adapting from multiple streams 
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Native 2-Source 3-Source Voting 

accuracy with 99% confidence intervals 
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