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Confusion!!!

Why?



Confusion!!!

Why?

“a situation in which people are 

uncertain about what to do or 

are unable to understand 
something clearly”

What?



why do you need any pixels here? as I 

understand, nullptr could be OK here, as this is an 
output, not input texture 

Patch Set 2: Code-Review+2

Though I don't really understand why 

ValueObject moved to runtime... 

Patch Set 1: 

What's the context? Is this  

fixing/improving existing code? Could you use the 
assembler tests for it? 

https://android-review.googlesource.com/110347

https://android-review.googlesource.com/140403

https://android-review.googlesource.com/291770





To understand the reasons and consequences
of confusion in code reviews

Code review 
comments

dataset

Machine 
Learning

Survey

Statistical 
Modeling



Provide the code 
documentation

Guidelines with best 
practices on coding and 

submitting for review

Provide other parts of the 
code

Reviewers

Authors

Reviewers

why do you need any pixels here? as I 

understand, nullptr could be OK here, as this is an 
output, not input texture 

Patch Set 2: Code-Review+2

Though I don't really understand why 

ValueObject moved to runtime... 

Patch Set 1: 

What's the context? Is this  

fixing/improving existing code? Could you use the 
assembler tests for it? 



How do we identify and measure confusion?



M. E. Jordan, D. L. Schallert, Y. Park, S. Lee, Y. hui Vanessa Chiang, A.-C. J. Cheng, K. Song, H.-N. R. Chu, T. Kim, and H. 
Lee, "Expressing uncertainty in computer-mediated discourse: Language as a marker of intellectual work," Discourse 
Processes, vol. 49, no. 8, pp. 660–692, 2012.



660,845 GC
232,471 IC

Initial Data

comments

140,006 
code reviews

GC – General Comment
IC – Inline Comment



91,658 GC
116,292 IC

Filtering

comments

Confusion 
Framework

660,845 GC
232,471 IC

Initial Data

comments

140,006 
code reviews



Confusion Framework

88,970 GC
101,460 IC

hedges

260 GC
555 IC

hypotheticals

10,423 GC
15,086 IC

probables

10,965 GC
33,711 IC

questions

8,797GC
13,754 IC

I-Statements

1,060 GC
1,575 IC

nonverbals

1,493 GC
1,889 IC

meta

91,658 GC
116,292 IC

comments

Hedges Other Questions

Filtering



91,658 GC
116,292 IC

Filtering

comments

Confusion 
Framework

660,845 GC
232,471 IC

Initial Data

comments

140,006 
code reviews

Patch Set 1: Could anyone submit 

this? 

Maybe write a comment with the 

XML format here

Patch Set 5: Svet: Could you please 

review? 

no confusion!

no confusion!

no confusion!



91,658 GC
116,292 IC

Filtering

comments

Confusion 
Framework

400 GC
400 IC

Annotation of Confusion

hedges Annotation 
of 

Confusion

• 4 raters
• K (GC) = .59
• K (IC) = .49

660,845 GC
232,471 IC

Initial Data

comments

140,006 
code reviews



91,658 GC
116,292 IC

Filtering

comments

Confusion 
Framework

400 GC
400 IC

Annotation of Confusion

hedges Annotation 
of 

Confusion

• 4 raters
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91,658 GC
116,292 IC

Filtering

comments

Confusion 
Framework

396 GC
396 IC

Gold Standard

comments

Confusion comments:
• 72 GC (18%)
• 84 IC (21%)

• 4 GC and 4 IC discarded

400 GC
400 IC

Annotation of Confusion

hedges Annotation 
of 

Confusion

• 4 raters
• K (GC) = .59
• K (IC) = .49

660,845 GC
232,471 IC

Initial Data

comments

140,006 
code reviews





Precision

Recall

Precision and Recall

OneR

P R F

GC .875 .194 .318

IC .615 .095 .165

Multinomial 
Naive Bayes

P R F

GC .209 .944 .342

IC .234 .988 .378

P R F

JRip GC .696 .542 .609

Logistic IC .434 .583 .497
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Do you really want a Java string here? 
A ModifiedUTF8 one not enough? 

Inline comment

confusion!



Do you really want a Java string here? 
A ModifiedUTF8 one not enough? 

Inline comment

Maybe write a comment with the XML 
format here

Inline comment

confusion!

no confusion!



Do you really want a Java string here? 
A ModifiedUTF8 one not enough? 

Inline comment

Maybe write a comment with the XML 
format here

Inline comment

• Other categories + new classifiers
• Statistical modeling 
• Surveys

Future work

confusion!

no confusion!



Manual Annotation - GC

400 GC

hedges

400 GC

questions

400 GC

other

kappa: 0.59 kappa: 0.48 kappa: 0.32

Confusion: 72
No Confusion: 324

Discarded: 4

Confusion: 84
No Confusion: 314

Discarded: 2

Confusion: 117
No Confusion: 278

Discarded: 0

Confusion 273 23%

No Confusion 916 77%

Total 1,189 100%

Gold Standard Set
(1,136 code reviews)



Manual Annotation - IC

400 GC

hedges

400 GC

questions

400 GC

other

kappa: 0.49 kappa: 0.43 kappa: 0.41

Confusion: 84
No Confusion: 312

Discarded: 4

Confusion: 67
No Confusion: 330

Discarded: 3

Gold Standard Set



Survey

• Emails sent: 4,645

• Deliverable: 3,765

• Undeliverable: 880

• Responses: 16 (0.4%)



Survey

• How often did you feel confused
• when reviewing code changes?

• when your code has been reviewed?

• What usually makes you confused...?

• What is the impact of confusion…?

• What do you usually do to overcome confusion…?
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Ultimate Goal!

Patch size

Code review

• Outcome

• Duration

# patch sets

Reviewers 
experience

Confusion



Felipe Ebert (fe@cin.ufpe.br), Fernando Castor (castor@cin.ufpe.br)
Nicole Novielli (nicole.novielli@uniba.it), Alexander Serebrenik (a.serebrenik @tue.nl)


