Sentiment and Politeness Analysis
Tools on Developer Discussions
Are Unreliable, but so Are People
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. Many software engineering researchers use sentiment and
politeness analysis tools to study the emotional environment
within collaborative software development. However, papers
that use these tools rarely establish their reliability.
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. In this paper, we evaluate popular existing tools for
sentiment and politeness detection over a
dataset of 589 manually rated GitHub comments

that represent developer discussions
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. We also develop a coding scheme on how to
qguantify politeness for conversational texts found
on collaborative platforms
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. First dataset

DB —"agree set’(TE 3741, RI5285%4)

A

. BRI (the newly negotiated set)

. Final dataset

= agree set + the newly negotiated set
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- RQ1T.
How consistent are human coders to rate sentiment
and politeness on GitHub comments?

- RQZ2.
How reliable are sentiment analysis tools on GitHub
comments?

- RQ3.
How reliable are politeness analysis tools on GitHub
comments?
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. Our tools label texts as "neutral” where opposite emotions
counter each other.
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. there is no clear guideline on how to match its label with the
possible ratings the tools have as output.



Human coder - politeness -

. BICE> T %A

o« DNUCTED ST DPNIRNETH SEFIEIX Y b

- IEWICTE, T2 T8, KL, EBICKILOD b EREFHLE
—iaE, SERETHIET S

. To measure the degree of politeness/impoliteness,

. the coders were suggested to consider the frequency of
strategies used in the comment according to the scheme
alongside their own judgment and the underlying context.



Y — )L DEIR

. SentiStrength. NLTK. Alchemy. Standed NLP(&Y/
TRz 7 TR ERFBERDBVWI—/IRATIIEEINTWS

. ARETAANY Y3 VICEET ST —Y Yy NTHlES
N=2o0Y—)L(Senit4SD, SentiCR)%




Politiness Scheme
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Table 2: Inter-rater Agreement (Weighted Cohen’s Kappa)

Weighted x | Coder 1 and Coder 2 | Coder 2 and Coder 3
Sentiment .38 27
Politeness 48 36
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Table 3: Performance of Sentiment Analysis Tools for the
First Set of Agreed Data

F-measure
tools Weighted x | neutral | positive | negative

SentiStrength 0.44 74.58% | 61.54% 40.68%
NLTK 0.27 52.63% | 55.42% 23.73%
Alchemy 0.33 58.78% | 58.21% 32.65%
Stanford NLP 0.26 55.85% | 59.83% 19.44%
Senti4SD 0.53 84.92% | 68.18% 41.03%
SentiCR 0.13 57.04% | 29.70% 29.91%
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Table 4: Performance of Sentiment Analysis Tools for the
Final Set of Data

F-measure
tools Weighted x | neutral | positive | negative

SentiStrength 0.24 65.68% | 43.01% 30.85%
NLTK 0.24 45.38% | 45.26% 33.86%
Alchemy 0.23 51.56% | 41.67% 34.48%
Stanford NLP 0.16 43.05% | 45.09% | 26.41%
Senti4SD 0.33 79.04% | 50.47% 31.25%
SentiCR 0.24 64.87% | 43.48% 31.02%
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. we find that not only the popular existing tools
are unreliable, even humans too are inconsistent
In identifying sentiment and politeness in developer
discussions.

. This demonstrates the need for standardized
coding schemes for the human coders in order
to build an oracle and then perform customized
training on the tools to perform reliable affect
analysis in the software engineering domain.
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. direct orders (e.g. "Do not add", "see above", “replace")
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. Researchers who focus on sentiment analysis have
provided strong data that the tools are less
effective when applied to new domains they
were not trained on [14, 28].

. Novielli [28]
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. Jongeling and colleagues [21]
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. Politeness can be described as "the practical application of good manners
or etiquette" [7]
Politeness is a strong factor in social collaborations [30, 42]

. Ortu [30]
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. However, similar to sentiment analysis, different studies had different
methods to rate politeness [4, 41].



