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Table 1: Dataset summary statistics (until Feb 2021)

Project Start #Contrib. #Commits #Cleaned
Spring-boot Oct-2012 812 30,072 21,169
Apache Dubbo  Jun-2012 404 2,687 2,249
Okhttp Jul-2012 236 4,800 2,817
Junit4 Apr-2009 151 2,467 2,035
Retrofit Sep-2010 152 1,860 1,078

41,886 29,348
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Categor Corrective Adaptive Perfective
gory (#116) (#63) (#73)
Describe issue 45.7% 12.7% 6.9%
lustrate requirement 12.1% 22.2% 21.9%
5. Describe objective 6.9% 7.9% 11.0%
§ Imply necessity 19.0% 39.7% 26.0%
‘g Missing Why 12.1% 15.9% 34.2%
g Describe issue & De- 0.8% 0 % 0 %
s scribe objective
£ Describe issue & Im- 2.6% 0 % 0 %
% ply necessity
T lustrate requirement 0.8% 1.6% 0 %
& Imply necessity
Total 100.0% 100.0% 100.0%
Summarize code ob- 58.6% 60.3% 76.7%
% ject Change
§ Mlustrate function 22.4% 27.0% 8.2%
*, Describe implementa- 4.3% 1.6% 0 %
&  tion principle
—
£ Missing What 6.1% 3.2% 13.7%
<5
2 Summarize code ob- 8.6% 7.9% 1.4%
% ject change & Illus-
= trate function
Total 100.0% 100.0% 100.0%
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Techniques Accuracy C-Why Accuracy C-What
Bi-LSTM 84.7% 91.0%
LSTM 83.6% 90.1%
Logistic Regression 79.1% 85.5%
MLP 80.3% 85.1%
Random Forest 76.5% 86.1%
Gradient Boosting 72.5% 77.1%
KNN 74.5% 70.7%

Decision Tree 68.5% 76.8%
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Metrics C-Why C-What C-Good
Precision 76.5% 78.2% 81.6%

Positive  Recall 70.9% 64.5% 74.0%
F1 73.1% 68.9% 77.6%

Precision 88.1% 93.4% 70.0%

Negative Recall 90.2% 96.2% 78.4%
F1 89.1% 94.7% 73.9%

Accuracy 84.7% 91.0% 75.9%
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