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Crowdsourcing

• Take a task traditionally performed by an expert and 
outsource it to a large group of non-experts.

• Amazon Mechanical Turk: "Complete simple tasks that 
people do better than computers and get paid for it."
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Sentiment Analysis

• System combining Crowdsourcing + Machine Learning 
techniques to track economic sentiment across Irish 
online media sources (Brew et al, 2009).
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Sentiment Analysis

• Tracked sentiment in 
3 news sources over 
3 months, collecting 
over 11,000 articles.
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"What impact will this article have on your personal 
attitude towards the Irish economic situation?" 

Positive Negative Irrelevant

• Crowdsourced annotators: 33 non-experts were asked to 
annotate a subset of the articles each day...



November 2009

System Outline
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• Two classification problems:
1.Filter articles irrelevant 

to economic situation
2.Positive/Negative 

(Polarity)

News Sources

Relevant 
vs Irrelevant 

Filtering

Classified 
Relevant

Classified 
Irrelevant

Annotation

Retrain

Retrain

Labeled 
Irrelevant

Labeled 
Positive and 

Negative

Pos/Neg 
Classifier

Statistics Select

Set 
Bias



November 2009

System Outline
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• Two classification problems:
1.Filter articles irrelevant 

to economic situation
2.Positive/Negative 

(Polarity)

• Core components:
(A) Selection of subset of 

articles for annotation
(B) Polarity classifier with 

bias correction

News Sources

Relevant 
vs Irrelevant 

Filtering

Classified 
Relevant

Classified 
Irrelevant

Annotation

Retrain

Retrain

Labeled 
Irrelevant

Labeled 
Positive and 

Negative

Pos/Neg 
Classifier

Statistics Select

Set 
Bias

A

B



November 2009

Key Questions

Q. How do we select a useful/interesting set of 
articles for users to annotate?

Q. How does consensus between users affect the 
classifier?

Q. If we have a limited annotation budget, how can 
we make the best use of this budget?

Q. How can we produce aggregate trends in an 
unbiased way? 
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Article Selection

• Used a clustering-based strategy to select diverse subset 
of ~10/300 articles per day for annotation:
1. Agglomerate articles on same story.
2. Weighted farthest-first traversal to choose set of large & 

diverse clusters.
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Consensus

• Multiple votes on the same article can be used to derive a 
majority consensus label for an article.

• Level of agreement in the data was surprisingly high:
55% of article consensus decisions are unanimous.

9



November 2009

Consensus v. Coverage

• We would like to cover as much of the domain as 
possible on a limited annotation budget.
➡ How should we spend that budget?
➡ Do we need multiple annotations per article?
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Consensus v. Coverage

• Level of agreement in our dataset is high.
➡ What happens if we decrease the agreement?
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Annotator Quality

• Identifying high-consensus annotators can be effective 
for making best use of annotation budget.
➡ Lower consensus annotators can be dropped with little 

deterioration.
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Bias Correction

• Classifiers will often becomes biased towards the dominant 
class (Bayes, SVMs, kNN...)

• Correct bias by shifting the threshold for the Bayes classifier. 
➡ Degree of shift is estimated using cross-validation.
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Web Interface

• Annotators are volunteers - no monetary reward.

➡RSS feed provides summary of day's economic news.

➡Web interface provides interesting summary statistics...
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Any Questions ?

http://sentiment.ucd.ie
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