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Twitter Sentiment Analysis: Problem I
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Twitter Sentiment Analysis: Problem II
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Annotator Bias

A form of bias that annotators 

cause due to different knowledge 

in regards to the task and their 

subjective perception
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Potential Solution: Crowdsourcing

(Male, 33, Brugge, Highschool)

(Male, 39, Hasselt, Academic Bachelor) (Female, 80, Brussels, Professional Bachelor)

(Female, 22, Kortrijk, Academic Bachelor)

(Male, 88, Asse, Highschool)

(Male, 19, Oostende, Highschool)
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Proposed Scenario
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Research Questions:

RQ: Which demographic factors influence annotator bias

and how can it be mitigated efficiently?
-

SRQ1: Do annotators’ demographic features such as gender, age

and education influence their annotations?

-

SRQ2: Which machine learning models performs best in mitigating

annotator bias by identifying hard to annotate tweets?
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• 5 non-expert annotators for each tweet

• Annotators can fill in multiple different forms

• Sentiment of the author

• Labels:

1. Positive

2. Neutral

3. Negative

4. Unclear: don’t understand the text
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Survey
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• Age, Gender, Postcode and Education

• Forms were sent out to friends and family

• Manual with decision tree and examples
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Gathered data

3000

15000

95

157

Tweets

Avg tweets by annotatorAnnotations

Annotators
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Inter-annotator agreement (IAA) distribution

24,43%
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• Gender: ± equal

• Age: overrepresentation of young adults

• Education: no university and university

• Province: Mainly West-Vlaanderen and 

Vlaams-Brabant
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Collected data
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Cohen's Kappa

• Compare majority label within one 

tweet

• Gender, age and education

• Moderate agreement

Proportion test

• Compare score within one group

• Gender, age and education

• Significant difference

18

Agreement demographic groups

Demographics should be considered when hiring annotators
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• More agreement when tweet contains emoji?

• Mann-Whitney U test

• Significant

• Input feature
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Emojis
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Model Evaluation
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Model Evaluation
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Model Evaluation
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Conclusion

Sub-research question I:
Do annotators’ demographic features such as gender, age and education influence their annotations?

• Consider demographic features in hiring annotators

Sub-research question II:
Which machine learning models performs best in mitigating annotator bias by identifying hard to annotate tweets?

• Neural network
• Relatively performant in selecting hard to annotate tweets 
• Cost-efficient gathered data set while giving up relatively little in accuracy

Consequently, annotator bias can be mitigated efficiently
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