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Group Category Description
Functional Functional issues are defects where a code functionality is missing or implemented incorrectly. If requires
large modification to resolve the issue.
Logical Logical issues are defects where there exist control flow problems or logical mistakes (wrong logic
Functional implementation, comparison issues).
Validation All types of user data sanitization issues or issues related to exception handling.
Resource Any kind of variable, memory, or file issues while handling or manipulating them.
Timing Any kind of synchronization issues while using the thread.
Support issues Any kind of support systems-related issues (e.g. configuration problem or version mismatch).
Interface Any types of interfacing issues such as issues in an import statement, issues while interacting with the
database or internal system.
Solution approach Review comments that suggest an alternative approach for problem-solving.
Alternate Output Review comments that address issues within the alert message, toast message, or error message.
Refactoring Code Organization Code organization or refactoring issues presented in the catalog of Martin Fowler [44].
Variable Naming Review comments that address the violation of the variable naming convention.
Visual Representation | Any kind of indentation, blank line, or code spacing-related issues.
Documentation Documentation Review comments that address issues related to code comments or documentation files for aiding code
comprehension.
Design discussion Comments that discuss design pattern or sourcecode architecture.
Discussion Question If reviewers ask anything to the code author for clarification.
Praise Review comments that praise or complement the developer.
False positive False positive An invalid concern. A CR comment is considered ‘False Positive’ if (a) the code owner explicitly mentions
the comment as an invalid concern or (b) no subsequent change occurred nor the code owner agrees to a
future change [8].
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Precision - Recall
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Comment class Code context only Review comment only Code attributes only
Precision | Recall | F1-Score | MCC | Precision | Recall | F1-Score | MCC | Precision | Recall | F1-Score | MCC
Discussion 0.326 0.208 0.232 0.396 0.586 0.706 0.637 0.543 0.049 0.121 0.062 0.183
Documentation 0.557 0.592 0.565 0.381 0.672 0.685 0.673 0.552 0.067 0.064 0.056 0.212
False Positive 0.033 0.013 0.019 0.414 0.441 0.194 0.257 0.571 0.009 0.036 0.014 0.235
Functional 0.176 0.055 0.056 0.414 0416 0.327 0.337 0.568 0.068 0.297 0.093 0.224
Refactoring 0.415 0.719 0.523 0.283 0.602 0.624 0.604 | 0.520 0.255 0.452 0.263 0.145
Model Accuracy 0.418 0.579 0.230
BERT & CodeBERT CTLEER
— — \
- L +X
BERT CodeBERT
Comment class (tokenizer + vectorizer) (tokenizer + vectorizer)
Precision | Recall | F1-Score | MCC | Precision | Recall | F1-Score | MCC
Discussion 0.516 0.570 0.522 0.449 0.611 0.685 0.638 0.547
Documentation 0.670 0.634 0.644 | 0.463 0.704 0.762 0.723 | 0.556
False Positive 0.124 0.041 0.056 0.487 0.376 0.158 0.207 0.576
Functional 0.380 0.116 0.162 0.483 0.408 0.358 0.365 0.572
Refactoring 0.461 0.632 0.523 0.409 0.628 0.633 0.616 0.527
Model Accuracy 0.502
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Comment class Fregnan et al.’s Approach Proposed Approach
Precision | Recall | F1-Score | MCC | Precision | Recall | F1-Score | MCC
Discussion 0.355 0.373 0.362 | 0.368 0.611 0.685 0.638 | 0.547
Documentation 0.477 0.497 0.483 | 0.382 0.704 0.762 0.723 | 0.556
False Positive 0.283 0.040 0.068 | 0410 0.376 0.158 0.207 | 0.576
Functional 0.297 0.093 0.139 | 0.408 0.408 0.358 0.365 | 0.572
Refactoring 0.415 0.592 0.486 | 0.307 0.628 0.633 0.616 | 0.527
Model Accuracy 0.406 0.593
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Attributes

Description

Rationale

AST-based attributes

anylnserted

Count of AST nodes inserted in the destination
file.

Some code changes involve the addition of a few AST nodes. For
example, in case of variable value assignment or logical changes.

anyDeleted

Count of AST nodes deleted in the destination
file.

Some code changes involve the deletion of a few AST nodes. In
case of variable value assignment or logical changes, few AST
node deletions might occur.

getMovedSrcs

How many AST nodes moved from the source
file.

If the source code chunk is moved to the destination, it might
indicate a refactoring change.

updatedSrcs

How many sources AST nodes are updated in
the destination file?

Update of a few numbers of AST nodes may indicate logical
changes.

anythingInLineMoved

Count of source AST nodes that were within
the Review Comment Range (RCR) but moved
elsewhere in the destination file.

Prior studies suggest most changes occur in close proximity to the
review comment. The number of AST nodes moved within close
proximity can provide valuable information about the change.

anythingInLineUpdated

Count of source AST nodes that were within the
RCR and were updated in the destination file.

Similarly, the number of AST nodes updated within close prox-
imity of the review comment can provide valuable information
about the change.

anythingInLineDeleted

Count of source AST nodes that were within the
RCR and were deleted.

Similarly, we argue that the number of AST nodes deleted within
close proximity of the review comment can provide valuable
information about the change.

anythingMovedIntoLine

If an AST node is in the RCR of the source,
then the number of child nodes moved within
that node in the destination file.

Number of nodes moved within RCR can provide crucial infor-
mation for review comment classification, it can be indicative of
refactoring changes.

anythinglnsertedIntoLine

If an AST node is in the RCR of the source,
then the number of child nodes that are newly
inserted within that node in the destination file.

Number of nodes newly inserted within RCR can provide crucial
information for review comment classification, it can be indicative
of larger changes.
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Change-based attributes

insertedIfConditions How many if statements in the destination file  Insertion of ‘if’ condition indicates logical Functional change.
were inserted?
deletedIfConditions How many if statements in the source file were  Similarly, deletion of the ‘if’ condition indicates logical Func-
deleted? tional change.
elselnserted How many else inserted in the destination file?  Insertion of ‘else’ condition indicates control flow change, which
is a Functional change.
elseDeleted How many else statements in the source file  Similarly, deletion of the ‘else’ condition indicates logical Func-
were deleted? tional change.
entireLineMoved How many full lines in the RCR were moved in  Number of lines moved within close proximity can be valuable, for
the destination file? example, a large number of moved lines can indicate a structural
rearrangement.
entireLineDeleted How many full lines in the RCR were deleted  Similarly, a large number of deleted lines can indicate a structural
from the source file? change or a larger change.
stringsUpdated Number of strings in the source file that was  Higher number of strings updated in the source file can indicate
updated. an ‘Alternate Output’ change.
magicStringsReplaced Number of Magic strings replaced with vari- Magic Strings are strings that are specified internally and impact
ables. the code behavior. Magic string replacement may indicate control
flow-related change.
movedBlocksInIfConditions Number of blocks within the if conditions were ~ Number of moved blocks within the ‘if’ condition indicates
moved in the destination file. control flow-related issues within code.
inserted AssertConditions Number of asserts inserted in destination file As assert check for condition, insertion of assert condition might
indicate functional change.
insertedTryCatch Number of try-catch nodes inserted in the des-  Inserted try/catch statement may indicate Validation issues within
tination file. code.
removedTryCatch Number of try-catch nodes in the source file that Removed try/catch statement may indicate Validation issues or
was removed in the destination file. even a Structural change within the code.
updatedValueAssignments Number of updated statements in the destination ~ Variables’ value update can indicate logical functional issues.
file where any variables’ value was updated.
updatedFunctionArguments Number of function arguments that were up- Number of updated arguments within a function can provide

dated in the destination file.

valuable information about the change.

File-based attributes

hasNewFile A binary variable indicating destination file ex-  If 0, then it indicates no change occurred, so the comment might
istence. be false positive.

hasOldFile A binary variable indicating source files’ exis-  Similarly to the previous one, this variable’s value can provide
tence. information about a comment.

cyclomaticComplexity The Cyclomatic Complexity proposed by Mc-  Cyclomatic complexity can provide vital information regarding
cabe [47] of the source file. the issue of the code or the types of review comments.

commentLOC The line number of the source file where the = Comment line number can provide crucial information, such as

review comment was made.

if the commentLOC is small, then most probably the review
comment is targeted for import statements.
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