
NARA INSTITUTE of SCIENCE and TECHNOLOGY	
〜 Outgrow your limits〜	

Towards	a	Be+er	Reviewer	Recommenda2on		
using	the	Level	of	Agreement	

Toshiki	Hirao,	Akinori	Ihara,	Yuki	Ueda,	Passakorn	Phannachi+a,	Ken-ichi	Matsumoto	
Nara	Ins2tute	of	Science	and	Technology,				Shimane	University	in	Japan	

hirao.toshiki.ho7@is.naist.jp	

Background 
1.  Reviewers	discuss	the	quality	of	patches.	
2.  A	commi+er	decides	whether	or	not	to	accept	patches.	

OSS	Projects	

#	of	Review	Reports	 55,523	 56,038	

Study Design 

Case Study 

Future Work 

 Experimental Datasets 

The	Level	of	Agreement	(LOA)		0	<=	LOA	<=	1	
•  LOA(Alex)	=	1/2	=	0.5	
•  LOA(Daniel)	=	2/2		=	1.0	

Good!	

Good!	

Accept!	Alex	

Daniel	

Good!	

Bad…	

Reject!	Alex	

Daniel	

Commi+er	

Commi+er	

ID:1	

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

0 10 20 30 40 50 60 70 80 90 100
The number of votes in the pastA

 re
vi

ew
er

’s
 le

ve
l o

f a
gr

ee
m

en
t

1.000000

7.389056

54.598150

countQt

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

0 10 20 30 40 50 60 70 80 90 100
The number of votes in the pastA

 re
vi

ew
er

’s
 le

ve
l o

f a
gr

ee
m

en
t

1.000000

7.389056

54.598150

countOpenStack

RQ1	Result	
More	experienced	reviewers	are	likely	to	have	a	higher	level	
of	agreement	than	less	experienced	reviewers.	

RQ2	Results	
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OpenStack

Reviewers	with	the	lower	level	of	agreement	are	more	likely	
to	take	a	longer	2me	in	review	and	discussion	process.	

Reviewing	Time:	The	2me	in	days	from	the	first	
patch	submission	to	the	final	review	conclusion.	
Discussion	Length:	The	number	of	comments	
which	reviewers	post	into	a	review.	
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Reviewer's	Low	Level	of	Agreement	in	a	Code	Review	Process”,	The	Interna2onal	
Conference	on	Open	Source	Systems	2016	(OSS’16),	in	proceedings.	

Reviewers	

1.	Discussing	
the	patches	

	A	commi5er	

2.	Making	a	
decision	

We	filter	out	review	reports	with	no	votes	or	only	bot’s	vote.	

15%	-	31%	patches	of	all	reviews	have	not	reached	a	
consensus	among	reviewers	and	a	commi+er[1].	

	This	work	has	been	conducted	as	part	of	our	research	under	the	Program	for	Advancing	Strategic	Interna2onal	Networks	to	Accelerate	the	Circula2on	of	Talented	Researchers.	

•  To	inves2gate	why	a	reviewer	fails	to	reach	a	consensus	
based	on	the	contents	of	the	discussion.	

•  To	understand	an	actual	meaning	(i.e.,	posi2ve	or	
nega2ve)	of	a	reviewer’s	feedback	using	NLP.	

We	would	like	to	recommend	a	reviewer	who	gives	
correct	feedbacks	automa2cally	.	

A	Result	

RQ1.	How	o8en	does	a	reviewer	fail	to	reach	a	
consensus	among	reviewers	and	a	commi5er?	
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Accept	

Reject	

•  A	reviewer	does	not	always	give	correct	feedbacks.	
•  We	think	that	the	reviewer	is	likely	to	make	a	code	

review	process	ineffec2ve.	

RQ2.	What	is	the	impact	of	a	reviewer	with	a	low	
level	of	agreement	in	a	code	review?		
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With	a	low	level	of	
agreement	

With	a	high	level	of	
agreement	

With	a	low	level	of	
agreement	

With	a	high	level	of	
agreement	
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