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Sentiment Analysis

• Also known as opinion mining, is the task of 
identifying the subjectivity (neutral vs. emotionally 
loaded) and the polarity (positive vs. negative 
semantic orientation) of a text, by exploiting natural 
language processing and computational linguistics. 

Anger          Fear Disgust Surprise Happiness Sadness



Polarity classification

1. I have studied all day but tomorrow I'm going out 
with friends! :D 

2. That’s awful.

3. Most common nights to order pizza: NYE, Jan 1, 
day before Thanksgiving, Super Bowl Sunday, 
Halloween.



Outline

• Sentiment Analysis
• The role of emotion in online Question & Answers 

sites
– How to ask for technical help?

• Sentiment polarity detection in software 
development

• Anger in software development
– Towards self, others, and objects



Research at COLLAB
Software development as 
an intense collaborative process

collaborative / social 
software engineering

Department of Computer Science
University of Bari Aldo Moro

• Faculty
– Filippo Lanubile
– Fabio Calefato
– Nicole Novielli
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• Graduate students
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• PhD Students
– Giuseppe Iaffaldano
– Daniela Girardi



• Programmers cooperate, directly or indirectly
• Massive adoption of social media and rise of the ‘social programmer’ (Storey, ‘12) 

and the surrounding ecosystem



The Role of Affect

• Emotion Awareness in Software Engineering
– Do emotions affect the outcome of collaboration?

– How to deal with troubles in emotion communication 
in computer-mediated interaction?

– How to appropriately convey sentiment through text?



Sentiment Analysis as a New Method for 
Empirical Software Engineering



Sentiment analysis in SE

• Software requirements evolution
– Feature-based sentiment analysis of app reviews 

(Guzman and Maalej, 2015)

• Crowdsourced documentation
– Exploiting sentiment polarity to assess usefulness of 

comments in Stack Overflow 
(Rahman et al., 2015)

Guzman and Maalej, 2015 - How Do Users Like This Feature? A Fine Grained Sentiment Analysis of App 
Reviews - Requirements Engineering Conference (RE), 2014 
Rahman et al., 2015 - Recommending insightful comments for source code using crowdsourced knowledge. 
Source Code Analysis and Manipulation (SCAM), 2015 



Sentiment Analyis in SE 

• Improve team collaboration
– Sentiment analysis of communication artifacts for 

emotional awareness in development teams (Guzman and 

Bruegge, 2013) (Ortu et al, 2015 and 2016)

• Crowdsourced knowledge
– Investigating the role played by emotions in success of 

information seeking in community-based Question & 
Answering (Calefato et al., 2015)

Guzman and Bruegge, 2013. Towards emotional awareness in software development teams. ESEC/FSE 2013.
Calefato et al., 2015. Mining Successful Answers in Stack Overflow. MSR, 2015.



Studying Emotions in Software Engineering

MSR‘15

Mining Successful 
Answers in Stack 

Overflow (Calefato et al.) 

Peer J ‘13

Happy 
software 

developers 
solve 

problems 
better 

(Graziotin et 
al.)

FSE ‘13

Towards 
emotional 

awareness in 
software 

development 
teams. 

(Guzman and 
Bruegge)

ICSE‘15

Stuck and 
Frustrated or In 

Flow and Happy: 
Sensing 

Developers’ 
Emotions and 

Progress. 
(Muller and Fritz)

MSR ‘14

Sentiment analysis of commit
comments in GitHub: an 

empirical study (Guzman et al.) 

RE‘14

How Do Users 
Like this 

Feature? A 
Fine Grained 

Sentiment 
Analysis of 

App Reviews 
(Guzman and 

Maalej)

Security and emotion: 
sentiment analysis of security 
discussions on GitHub (Pletea

et al.) 

CHASE ‘15

Exploring Causes 
of Frustration for 

Software 
Developers. 

(Ford and Parnin) 

Towards emotion-
based 

collaborative 
software 

engineering
(Dewan)

Do developers feel 
emotions?

(Murgia et al.) 

Are Bullies More 
Productive? Empirical 
Study of Affectiveness
vs. Issue Fixing Time 

(Ortu et al.)

SCAM‘15

Recommending 
insightful comments 
for source code using 

crowdsourced 
knowledge. Source 
Code Analysis and 

Manipulation 
(Rahman et al.)

2013 2014 2015 2016

MSR ‘16

The Emotional Side of Software 
Developers (Ortu et al.)

Sentiment analysis in tickets for it support
(Blaz and Becker)

Analyzing Developer Sentiment in Commit
Logs (Sinha et al.)

Mining valence, arousal, and dominance: 
Possibilities for detecting burnout and 

productivity? (Mantyla et al.)



Investigating the Role of Emotions 
in the Social Programmer 
Ecosystem
• Research question: 

getting emotional while 
communicating with developers: 
good or bad?

• Model: combining message properties, 
social factors and affective factors

• Expected output: 
– SE-specific sentiment analysis tool and 

emotion classifier
– Evidence-based netiquette

Collaborative Development Group @UniBa



Successful questions
– Resolved questions  ‘closed’ with an accepted answer

SSE@FSE 2014 13



Be nice.



Wait, we said 
“Be nice.”!



“I really hate those properties panels that 
don’t look the same whether they are 

VB/C# winform/web. This sucks!”

I'm trying to do this in a makefile and it fails 
horribly: do you know why? 

Thanks! Jason

Excellent! Thanks for the link.

“there's no way to do this I'm afraid :( “



Why ignore the netiquette?



Success of 
Questions

Affect

Presentation 
Quality

Time

Reputation

Positive 
Sentiment

Negative 
Sentiment

Presence of 
Code Snippet

Title and Body 
Length

Uppercase 
Character Ratio

Presence of 
Multiple Tags

Day of Week

Presence of 
URLs

Question 
Posting Time

Asker 
Reputation

Metrics Success Factors

Actionable
Non Actionable

Metrics
• Stack Overflow help 

center
• Jon Skeet’s 

recommendations
• Prior research 

findings

Analysis framework



Reputation

• Score measuring 
the level of 
trustworthiness in 
Stack Overflow
– Badges
– Privileges



Polarity classification
• Classification of a text according to its positive, negative 

or neutral semantic orientation
• Several tools available

– NLTK
• Outputs probability for each polarity class
• Trained on tweets and movie reviews

– Stanford Sentiment Analyzer
• Issues an overall polarity label + representation of the sentence 

structure
• Trained on movie reviews

– SentiStrength
• Outputs a score for both positive and negative sentiment
• Designed for and validated on general purpose social media

[1] – NLTK: http://text-processing.com/
[2] – Stanford Sentiment Analyser  - http://nlp.stanford.edu/sentiment/
[3] – SentiStrength - http://sentistrength.wlv.ac.uk/



SentiStrength

• Estimates the strength of both positive and 
negative polarity in short text

Excerpts from the Stack Overflow Sentiment Strength
Scores

Discretized Sentiment 
Scores

Positive Negative Positive Negative Neutral
“I have very simple and stupid trouble […]. I'm 

pretty confused, explain please, what is wrong?”
+1 -2 False True False

“[…] Any help would be really great! :-)” +5 -1 True False False

“I want them to resize based on the length of the 
data they’re showing”

+1 -1 False False True



Empirically validate 
Stack Overflow netiquette /2

Logistic regression 
model

87K questions

Online survey

43 developers



Findings

# Guideline Success 
factor

Empirical
support

User 
perception Source

1 Write questions using a 
neutral emotional style Affect Yes Effective Skeet, SO Help Center, 

Kucuktunc et al., Bazelli et al.

2 Provide sample code and 
data 

Presentation 
quality Yes Effective Skeet, Asaduzzaman et al., 

Duijn et al., Treude et al.

3 Use capital letters where 
appropriate

Presentation 
quality Yes Effective Skeet 

4 Be concise Presentation 
quality Yes Ineffective Skeet

5 Use short, descriptive 
question titles

Presentation 
quality No Ineffective Skeet

6 Provide context through 
tags 

Presentation 
quality No Effective Skeet 

7 Provide context through 
URLs

Presentation 
quality No Effective Ponzanelli et al.

8 Be aware of low-
efficiency hours Time Yes Ineffective Bosu et al.

=

=

=






= match
 mismatch







Domain dependence of 
sentiment-analysis

• False positives in negative sentiment detection
– Domain lexicon
‘What is the best way to kill a critical 
process’

– Contextual semantics
‘I am missing a parenthesis. But where?

– Context of interaction (Q&A)
‘I have a problem, […] please explain what 
is wrong’

Novielli N, Calefato F, Lanubile F (2015) The challenges of sentiment detection in the social programmer ecosystem. In: Proceedings of the 7th International 
Workshop on Social Software Engineering, SSE 2015, pp 33–40. ACM, New York, NY, USA. doi:10.1145/2804381.2804387 



Need for SE-specific tools

• Adapting existing sentiment analysis tools and 
lexicons become crucial for conclusion validity
– Replications of studies using different tools may produce 

different empirical evidence and, thus, different findings 



Senti4SD: polarity classifier

• Specifically trained to support sentiment analysis in 
developers’ communication channels

I'm happy with the approach and 
the code looks good 
(positive polarity)

I'm happy with the approach and 
the code looks good 
(positive polarity)

I will come over to your 
work and slap you 
(negative polarity)

I will come over to your 
work and slap you 
(negative polarity)



Research Methods



Senti4SD: Evaluation

• Machine learning with Support Vector Machines
• Outperform both baseline and SentiStrength-SE
• Effective in addressing the negative bias of 

Sentistregth



How do we operationalize affective states?

AFFECT



Typology of Affective States
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Scherer, 1984. Emotion as a Multicomponent Process: A model and some cross-cultural data. In P. Shaver, ed., 
Review of Personality and Social Psych 5: 37-63.



Mapping 
Emotions to 
the 
Circumplex
Model of 
Affect



32 SSE ‘15

Emotion Detection
Classification using Discrete 

Emotion LabelsGoal

Example

Resources - LIWC 
(Tausczik and Pennebaker, 2010)

- WordNet Affect
(Strapparava and Valitutti, 2004)

- Depeche Mood 
(Staiano and Guerini, ACL’14)

- and more…

‘I can't solve this problem, it’s very 
frustrating’

Sad, Frustrated

Sentiment Analysis
Subjective vs. Objective

Negative vs. Positive

- SentiStrength
(Thelwall et al., 2012)

- SentiWordNet
(Esuli and Sebastiani, 2006)

- MPQA Lexicon
(Wilson et al., EMNLP’05)

- and more…

‘I can't solve this problem, it’s very 
frustrating’

Subjective, Negative
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Negative emotions

• Mainly in Stack Overflow comments
– Distress
‘Arrrghhh, how I hate those people who downvote
answers without leaving a comment as for why 
the downvote…’

– Frustration
‘I am not sure what I did in a previous life to 
warrant this, it must have been bad! I am 
getting buried in a world of xml […]’

‘This is driving me nutz :-( ’

‘There's no way to do this I'm afraid :( ’



• Positive polarity
– Gratitude
‘Thanks for the feedback, it was a pleasure!’

• Negative polarity, positive attitude
– Sorry-for
‘To explain my regrettably unfriendly comment 
(sorry about that)’

‘I’m afraid I can’t help you any further with 
this issue!’

34 SSE ‘15

Not as easy as it seems…



• Positive polarity
– Gratitude
‘Thanks for the feedback, it was a pleasure!’

• Negative polarity, positive attitude
– Sorry-for
‘To explain my regrettably unfriendly comment 
(sorry about that)’

‘I’m afraid I can’t help you any further with 
this issue!’

35 SSE ‘15

Positive or negative?



• Positive polarity
– Gratitude
‘Thanks for the feedback, it was a pleasure!’

• Negative polarity, positive attitude
– Sorry-for
‘To explain my regrettably unfriendly comment 
(sorry about that)’

‘I’m afraid I can’t help you any further with 
this issue!’

36 SSE ‘15

Emotions or Politeness?

Actual emotions might not be necessary involved! 
*Politeness, ‘Behabitive’ speech acts (Austin, ‘62)*



Need for fine-grained sentiment 
analysis

• Need to distinguish among actual affective states, 
opinions, and politeness
– Different affective states relevant to different contexts 

and research goals
– Target identification to derive actionable insights



Emo4SD: Emotion Classifier

• Emotion detection in developers’ communication 
channels

I'm happy with the approach and the code looks good (JOY)I'm happy with the approach and the code looks good (JOY)

I will come over to your work and slap you (ANGER)I will come over to your work and slap you (ANGER)

Stack Overflow Jira
Emotion Prec Rec F1 Prec Rec F1

Joy 0.77 0.77 0.77 0.85 0.85 0.85
Love 0.92 0.92 0.92 0.86 0.86 0.86

Sadness 0.79 0.79 0.79 0.83 0.83 0.83
Anger 0.86 0.86 0.86 0.75 0.74 0.74

Surprise 0.58 0.58 0.58
Fear 0.86 0.86 0.86



Studying the target of anger

• Anger towards Objects 
– Software artifacts, programming 

languages, IDEs, etc.
– ‘Stupid Jira just lost a long comment I 

made’

• Anger towards Others 
– Peers, third parties
– ‘Who made this stupid rule?’

• Anger towards Self
– Focus on the author of the 

comment
– ‘This was a very bad bug introduced 

by me being an idiot’



Frequent Important





I don’t have to ensure that the 
classloader knows groovy 

classes, *you* must do that.

I am an idiot - this was a dupe 
of GUVNOR-84

Damn maven!



Code of conduct violations
Community management

Support developers having 
difficulties, prevent burnout

Recommend improvements





Final Remarks
• Developers ‘lone wolf’ stereotype is a misconception and 

software developers are subject to emotional labor [1]

A. Serebrenik - Emotional Labor of Software Engineers, BElgian-NEtherlands Software eVOLution Symposium (BENEVOL, 2017)



Final Remarks
• Developers ‘lone wolf’ stereotype is a misconception and 

software developers are subject to emotional labor [1]

• Emotions are expressed during software development

A. Serebrenik - Emotional Labor of Software Engineers, BElgian-NEtherlands Software eVOLution Symposium (BENEVOL, 2017)



Final Remarks
• Developers ‘lone wolf’ stereotype is a misconception and 

software developers are subject to emotional labor [1]

• Emotions are expressed during collaborative software 
development

• Emotions can be reliable recognized in developers’ 
communication traces

A. Serebrenik - Emotional Labor of Software Engineers, BElgian-NEtherlands Software eVOLution Symposium (BENEVOL, 2017)



Final Remarks
• Developers ‘lone wolf’ stereotype is a misconception and 

software developers are subject to emotional labor [1]

• Emotions are expressed during collaborative software 
development

• Emotions can be reliable recognized in developers’ 
communication traces

• Emotion detection to derive actionable findings
– Improve collaboration
– Improve software
– Improve developers’ wellbeing

A. Serebrenik - Emotional Labor of Software Engineers, BElgian-NEtherlands Software eVOLution Symposium (BENEVOL, 2017)


