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TABLE 11
DATASET FOR COMPARATIVE STUDY

System | Pull Requests | Useful Comments | Non-useful Comments | Total

CS 80 153 (59.77%) 103 (40.23%) 256
SM 97 164 (58.36%) 117 (41.64%) 281
MS 88 155 (53.82%) 133 (46.18%) 288
SR 101 136 (50.17%) 145 (49.83%) 291
Total | 366 [ 618(55.53%) | 498 (44.47%) [ 1,116
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Fig. 3. Reading ease of code review comments (Q1=0.25 quantile, Q2=0.50 quantile,

Q3=0.75 quantile, and Q4=1.00 quantile)

TABLE I
OVERVIEW OF THE VARIABLES AND DIMENSIONS USED

Independent Variable

| Dimension | Description
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Reading Ease (RE) [15, 26] textual numerical estimation of ease with which a comment can be read

Stop Word Ratio (SWR) [40] textual frequently occurring words in natural language texts with little or no semantics

Question Ratio (QR) [10] textual percentage of interrogative sentences in each review comment

Code Element Ratio (CER) [16] textual percentage of source code related tokens in each review comment

Conceptual Similarity (CS) [6] textual lexical similarity between changed source lines and each review comment

Code Authorship (CA) [10, 37] experience number of commits authored on a file by a developer

Code Reviewership (CR) [10, 37] experience number of commits on a file reviewed by a developer

External Library Experience (ELE) [29] | experience percentage of external libraries a developer familiar with from a reviewed file
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Fig. 8. Authorship of developers providing useful and non-useful review comments

TABLE I

OVERVIEW OF THE VARIABLES AND DIMENSIONS USED

Independent Variable

I

Dimension | Description
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Reading Ease (RE) [15, 26] textual numerical estimation of ease with which a comment can be read

Stop Word Ratio (SWR) [40] textual frequently occurring words in natural language texts with little or no semantics
Question Ratio (QR) [10] textual percentage of interrogative sentences in each review comment

Code Element Ratio (CER) [16] textual percentage of source code related tokens in each review comment

Conceptual Similarity (CS) (6] textual lexical similarity between changed source lines and each review comment
Code Authorship (CA) [10, 37] experience number of commits authored on a file by a developer

Code Reviewership (CR) [10, 37] experience number of commits on a file reviewed by a developer

External Library Experience (ELE) [29] experience percentage of external libraries a developer familiar with from a reviewed file
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TABLE IV
PERFORMANCE OF REVHELPER
Useful Comments Non-useful Comments All Comments
SAITIORG ANPIITNS. |- SIRENON | FUNS " Precision | Recall || Precision | Recall Precision | Recall | F,-score | Accuracy
Naive Bayes (NB) textual + all features 60.90% 57.10% 50.60% 54.40% 56.30% 55.90% 56.10% .
) experience all features } pc a 61.30% 66.00% 53.30% 48.20% 57.70% 58.10% 57.90% 065
Logistic textual + all features 60.70% 71.40% 54.60% 42.80% 58.00% 58.60% 58.30% 60%
Regression (LR) experience {all features} pc A 60.20% 72.80% 54.50% 40.40% 57.70% 58.30% 58.00% 58.33%
textual RE, SWR, QR, CER, CS} 60.52% 65.49% 50.49% 45.18% 56.04% 56.43% 56.23% 56.58%
experience CA, CR, ELE} 66.73% 76.29% 63.03% 51.29% 65.08% 65.13% 65.10% 65.37%
RN P (RT) textual + all features } 65.68 % 73.30% 59.73% 50.82% , 4% 9
experience CS, CA, CR, ELE, SWR] | 67.93% | 75.04% 63.06% S354% g 89% L 067
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Fig. 12. Importance of 15 independent variables in RevHelperg ¢
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TABLE V
COMPARISON WITH BASELINE MODELS
Validation Dataset Significance

Classifier Useful Comments I All Comments Useful Comments All Comments p-value &

| Precision | F,-score | Accuracy Precision W% F,-score | Accuracy Cohen’s D
Bosu et al.-1 55.30% 40.09% 55.02% 71.60% 100.00% § 000% § 000% N 0.00% 71.58% -
Bosu et al.-II-a 55.40% 0.00% 55.38% 71.60% 100.00% | 000% § 000% J§ 0.00% 71.58% -
Bosu et al.-1I-b 55.40% 42.64% 54.84% 71.90% 98.50% § 4290% N 2.90% | 61.05% 71.31% -
Bosu et al.-1ll-a 55.00% 43.60% 53.85% 71.60% 100.00% § 0.00% § 000% J 0.00% 71.58% -
Bosu et al.-1ll-b 56.80% 79.00% 51.61% 55.11% 70.20% 77.50% 23.40% 17.30% 58.39% 60.38% -
RevHelper; . ¢ 60.52% 65.49% : | 45.18% [} 56.12% 56.58% 73.74% 71.40% 32.29% 34.90% 61.47% 61.15% 0.11>0.05 & 0.22
RevHelper, ., 66.73% 76.29% § 63 51.29% |§ 64.66% 65.37% 76.02% 69.10% 35.86% 44.20% 63.07% 62.11% *0.01<0.05 & 0.56
RevHelper 65.68% 73.30% f 59.73% 50.82% [} 62.87% 63.45% 74.09% 78.98% 35.27% 29.30% 63.83% 65.03% *0.00<0.05 & 0.46

a = model uses comment sentiment group, b = model uses comment scntim\score. and *=significantly higher performance than the best baseline model-Bosu et al.-1I1I-b

SEITHISS  precision 23%-49%

recall 17%-26%
RevHelper precision 35%(32%7)-63%
recall 29%-51%
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Fig. 15. Comparison of F;-score and prediction accuracy with baseline models
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