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Study

Variables used in the study

Chengalur-Smith
and Sidorova [22]

V' size
X: age, reliability, niche

Chengalur-Smith
etal. [21]

«: development base size
%: project age, population niche size

Samoladas et al. [66]

«: # of developers, project domain

Midha and Palvia
[57]

«: license, # of language translations, responsibility dele-
gation, code complexity, code modularity
%: user base, developer base

Wang [81]

«: license, external network size, external network quality,
targeted users, user/developer participation
%: internal network size, service quality

Ghapanchi [39]

+: defect removal, functionality enhancement
X: release frequency

Valiev et al. [80]

+: organization involvement, # of upstream dependencies
X®: # of downstream dependencies, indirect connectivity
through transitive dependencies, backporting

Yin et al. [90]

«: # of developers, # of commits, # of emails, # of files, # of
interruptions, % of top contributions
%: (internal) social network, technical network

Stinciulescu et al.

[70]

«: code (e.g., lines of code, # of directories), process (e.g., #
of major/minor/new contributors, # of files added/deleted),
quality (e.g., tests, code complexity, function size)

Our Study

+: participant willingness (core/peripheral/non-code), ca-
pacity (core/peripheral/non-code), and opportunity
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Ratio of Projects Number of Projects

Start Sum Two-Year Still Active Two-Year Still Active

2012 17,056 0.46 0.10 7,817 1,779
2013 27,409 0.48 0.11 13,110 2,996
2014 36,226 0.45 0.12 16,359 4,404
2015 46,954 0.43 0.14 20,121 6,458
2016 52,111 0.43 0.17 22,159 9,086
2017 53,863 0.40 0.23 21,278 12,399
2018 49,108 0.39 0.33 19,252 16,235
2019 7,528 0.33 0.33 2,471 2,497
Sum 290,255 0.42 0.19 122,567 55,854
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Variable Definition Negative Group Positive Group |r|
#cmt_c The average number of commits 14.50/18.17 78.00/108.77  0.77
#pr_c The average number of pull requests 0.00/0.00 0.50/1.14  0.34
#issue_c The average number of reported issues 4.00/9.04 0.00/0.10 0.81
» #iss_comment_c The average number of issue comments 0.00/0.52 10.00/20.73  0.74
& #cmt_comment_c  The average number of commit comments 1.00/2.39 0.00/0.00  0.46,
© 4iss_event_c The average number of issue events 12.00/33.50 0.00/0.74  0.75
#following_c The average number of followed developers 47.00/119.59 2.50/5.05  0.75,
#star_pro_c The average number of starred projects 77.00/180.24 4.00/12.99  0.67.
#cmt_p The average number of commits 0.00/0.34 2.90/4.93  0.64
» Hprp The average number of pull requests 0.00/0.00 0.25/0.56  0.24
‘é — #issue_p The average number of reported issues 1.00/2.94 0.00/0.00  0.62
&, ¢ #iss_comment p  The average number of issue comments 0.00/0.31 0.00/2.11  0.27
‘S 5, #cmt_comment_p  The average number of commit comments 0.00/0.11 0.00/0.03  0.04-
'g 'S #iss_event_p The average number of issue events 2.00/7.86 0.00/0.04  0.60,
g &~ #following_p The average number of followed developers 12.33/41.50 0.00/0.11  0.76,
‘g #star_pro_p The average number of starred projects 24.00/91.02 0.00/0.66  0.75.
@ #issue_n The average number of reported issues 4.00/9.29 0.00/0.37 0.75.
g  #iss_comment_n The average number of issue comments 0.00/0.14 1.00/2.38  0.73
§J'g #cmt_comment n  The average number of commit comments 0.00/0.10 0.00/0.03  0.11
'a" ‘é #iss_event_n The average number of issue events 1.20/4.13 0.00/0.39  0.46,
£ #following_n The average number of followed developers 1.00/6.12 12.50/49.63  0.26
Z gstar _pro_n The average number of starred projects 27.90/116.19 1.00/28.90  0.31
#cmt_actday ‘The number of days with commit activity 6.00/6.00 23.00/27.00 0.87
#cmt_median The median number of commits per day 0.00/0.13 0.00/0.22  0.03-
#cmt_front The number of commits in the first half of observation period 58.00/89.00 11.00/19.00  0.69)
#cmt_end The number of commits in the second half of observation period 7.00/23.00 9.00/38.00  0.06-
cmt_day_std The standard deviation of commits per day 2.82/3.75 0.85/0.85 0.87)
cmt_dev_std The standard deviation of commits per code contributor 0.00/5.20 17.50/28.58 _0.53
#cmt_all_¢ The average number of commits on all GitHub 162.0/201.0 1541.5/2052.0  0.86
#pr_all ¢ The average number of pull requests on all GitHub 44.00/96.77 1.00/9.79  0.74.
» #issue_all_c The average number of reported issues on all GitHub 7.00/17.53 50.00/49.88  0.41
S #pro_c The average number of owned projects 20.00/19.00 6.50/6.77  0.83.
© #pro_oneyear_c The average number of one-year sustained owned projects 0.00/0.23 3.00/3.53 0.81
&  #pro_twoyear_c The average number of owned two-year sustained projects 0.00/0.10 2.00/2.60  0.80
g _#follower c The average number of followers 6.00/7.35 80.00/185.72  0.87
& #cmt_all p The average number of commits on all GitHub 0.0/17.8 876.5/1462.2  0.75
& — #pr_all p The average number of pull requests on all GitHub 23.00/75.32 0.00/0.09  0.83
3 E #issue_all_p The average number of reported issues on all GitHub 0.00/0.42 21.60/33.66  0.76
f‘_ '5‘ #pro_p The average number of owned projects 15.00/13.99 0.00/0.55 0.78.
© ' #pro_oneyear_p The average number of owned one-year sustained projects 0.00/0.00 1.50/2.17 0.73
2™ #pro_twoyear_p The average number of owned two-year sustained projects 0.00/0.01 1.00/1.38  0.57
g #follower_p The average number of followers 0.00/6.68 13.00/60.55  0.64
& #cmt_all n The average number of commits on all GitHub 0.0/200.6 799.7/1230.7  0.55
O , #prall n The average number of pull requests on all GitHub 42.00/88.58 0.00/1.27  0.84
'g #issue_all_n The average number of reported issues on all GitHub 0.00/5.58 55.00/54.98 0.77
? #pro_n The average number of owned projects 20.00/17.57 0.00/3.76  0.78.
S #pro_oneyear_n The average number of owned one-year sustained projects 0.00/0.16 1.00/2.05 0.67
#pro_twoyear_n The average number of owned two-year sustained projects 0.00/0.86 0.00/0.30  0.25
#follower_n The average number of followers 0.00/5.36 55.20/123.72_ 0.74
#iss_open The number of open issues three months after project creation 3.00/7.00 0.00/2.00 0.42
&  liss_open_ratio The ratio of open issues three months after project creation 0.00/0.04 0.63/0.64 0.82
g #GFI The number of good first issues three months after project creation 0.00/2.00 0.00/0.00 0.18
O  #line_readme The number of README.md lines 44.00/55.00 23.00/87.00  0.03-
#line_contributing _The number of CONTRIBUTING.md lines 0.00/0.00 0.00/40.00__0.23
show_comp_c The ratio of core developers showing affiliated companies/institutions 0.00/0.12 1.00/0.86  0.74
g _#org c The average number of GitHub organizations core developers belong to 1.50/2.30 0.00/0.32  0.52
= show_comp_p The ratio of peripheral developers showing affiliated companies/institutions 0.00/0.00 0.75/0.71  0.74
& #org p The average number of GitHub organizations peripheral developers belong to 0.00/0.07 0.50/1.22  0.46
E show_comp_n The ratio of non-code contributors showing affiliated companies/institutions 0.00/0.08 0.83/0.69 0.70
~ #org n The average number of GitHub organizations non-code contributors belong to 0.30/1.27 0.00/0.40  0.29.
g type The type of project owner account (0: organization, 1: user) 1.00/1.00 0.00/0.00 0.87.
§ #star The number of stars three months after project creation 5.00/58.00 0.00/0.00  0.77.
o  #fork The number of forks three months after project creation 1.00/1.00 0.00/9.00 0.12
#member The number of project members three months after project creation 0.00/0.00 1.00/3.00  0.58'

r represents the effect size (r = z/VN) [37]; T, 1, T means the positive group has higher median for this variable and the effect size is small, medium, and large, respectively
(L. 1. § vice versa).
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| AUC/Precision/Recall

1< & 25

m k=1 k=2 k=6
1 0.65/0.60/0.59 0.66/0.58/0.39 0.72/0.57/0.18
t=1 3 073/065/0.69 0.74/0.63/0.56 0.81/0.62/0.38
5 0.77/0.68/0.75 0.80/0.67/0.65 0.86/0.66/0.53
1 0.66/059/041 0.68/058/0.24 0.73/0.56/0.13
t=2 0.72/0.62/0.52 0.74/0.61/0.38 0.80/0.60/0.26
5 0.76 / 0.65/0.59 0.78/0.64/0.47 0.84/0.63/0.38
» — N\ 7'(
| R—=RZ4 v EDHE
Models AUC/P/R Models AUC/P/R
Logistic Regression 0.67/0.61/0.39  Random Forest 0.65/0.54/0.58
Common Variables 0.66/0.58/0.31  Other Variables 0.71/0.62/0.51
Cumulative Effort 0.59/0.55/0.25  Stability of Effort  0.67/0.58/0.49
Level of Concentration  0.56/0.51/0.15  OSS Experience 0.62/0.57/0.32
Popularity 0.55/0.52/0.17  Opportunity 0.55/0.56/0.09
Control Variables 0.61/0.57/0.30  Our Model 0.72/0.62/0.52
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Variable Definition Negative Group Positive Group |r|
e B =3 - W ﬂé #cmt_c The average number of commits 14.50/18.17 78.00/108.77 0.77
IE- ﬁ 72_ A2 #pr_c The average number of pull requests 0.00/0.00 0.50/1.14  0.34

#issue_c The average number of reported issues 4.00/9.04 0.00/0.10  0.81

» #iss_comment_c The average number of issue comments 0.00/0.52 10.00/20.73  0.74
o #cmt_comment ¢ The average number of commit comments 1.00/2.39 0.00/0.00  0.46,
O 4iss_event_c The average number of issue events 12.00/33.50 0.00/0.74  0.75.

#following_c The average number of followed developers 47.00/119.59 2.50/5.05 0.75

#star_pro_c The average number of starred projects 77.00/180.24 4.00/12.99  0.67.

#cmt_p The average number of commits 0.00/0.34 2.90/4.93 0.64

» #PI_p The average number of pull requests 0.00/0.00 0.25/0.56  0.24
s — #issue_p The average number of reported issues 1.00/2.94 0.00/0.00  0.62]
8 & #iss_comment_p  The average number of issue comments 0.00/0.31 0.00/2.11  0.27
'S -5 #cmt_comment_p  The average number of commit comments 0.00/0.11 0.00/0.03  0.04-
‘g 'S #iss_event_p The average number of issue events 2.00/7.86 0.00/0.04  0.60
g, ™~ #following_p The average number of followed developers 12.33/41.50 0.00/0.11  0.76
‘g #star_pro_p The average number of starred projects 24.00/91.02 0.00/0.66  0.75
¢  #issue_n The average number of reported issues 4.00/9.29 0.00/0.37  0.75
g  #iss_comment_n The average number of issue comments 0.00/0.14 1.00/2.38 0.73
53'8 #cmt_comment_ n  The average number of commit comments 0.00/0.10 0.00/0.03 0.11
é ; #iss_event_n The average number of issue events 1.20/4.13 0.00/0.39  0.46
'; S #following_n The average number of followed developers 1.00/6.12 12.50/49.63  0.26
Z 4star_pro_n The average number of starred projects 27.90/116.19 1.00/28.90  0.31]

#cmt_actday The number of days with commit activity 6.00/6.00 23.00/27.00 0.87

#cmt_median The median number of commits per day 0.00/0.13 0.00/0.22  0.03-

#cmt_front The number of commits in the first half of observation period 58.00/89.00 11.00/19.00  0.69)

#cmt_end The number of commits in the second half of observation period 7.00/23.00 9.00/38.00  0.06-

cmt_day_std The standard deviation of commits per day 2.82/3.75 0.85/0.85 0.87)

cmt_dev_std The standard deviation of commits per code contributor 0.00/5.20 17.50/28.58  0.53T

#cmt_all_c The average number of commits on all GitHub 162.0/201.0 1541.5/2052.0 0.86

#pr_all ¢ The average number of pull requests on all GitHub 44.00/96.77 1.00/9.79  0.74.

o #issue_all ¢ The average number of reported issues on all GitHub 7.00/17.53 50.00/49.88 0.41
8 #pro_c The average number of owned projects 20.00/19.00 6.50/6.77  0.83
© #pro_oneyear_c The average number of one-year sustained owned projects 0.00/0.23 3.00/3.53 0.81
&  #pro_twoyear_c The average number of owned two-year sustained projects 0.00/0.10 2.00/2.60  0.80
g #follower_c The average number of followers 6.00/7.35 80.00/185.72  0.87
& #cemt_all p The average number of commits on all GitHub 0.0/17.8 876.5/1462.2 0.75
& — #pr_all p The average number of pull requests on all GitHub 23.00/75.32 0.00/0.09 0.83
] E #issue_all_p The average number of reported issues on all GitHub 0.00/0.42 21.60/33.66 0.76
= ’5‘ #pro_p The average number of owned projects 15.00/13.99 0.00/0.55  0.78
© ' #pro_oneyear_p The average number of owned one-year sustained projects 0.00/0.00 1.50/2.17 0.73
2~ #pro_twoyear_p The average number of owned two-year sustained projects 0.00/0.01 1.00/1.38  0.57
g #follower_p The average number of followers 0.00/6.68 13.00/60.55  0.64
& #cmt_all n The average number of commits on all GitHub 0.0/200.6 799.7/1230.7  0.55
O , #pr_all n The average number of pull requests on all GitHub 42.00/88.58 0.00/1.27  0.84.
g #issue_all n The average number of reported issues on all GitHub 0.00/5.58 55.00/54.98  0.77
; #pro_n The average number of owned projects 20.00/17.57 0.00/3.76  0.78
S #pro_oneyear_n The average number of owned one-year sustained projects 0.00/0.16 1.00/2.05 0.67
Z #pro_twoyear_n The average number of owned two-year sustained projects 0.00/0.86 0.00/0.30  0.25
#follower_n The average number of followers 0.00/5.36 55.20/123.72  0.74
#iss_open The number of open issues three months after project creation 3.00/7.00 0.00/2.00  0.42
&  iss_open_ratio The ratio of open issues three months after project creation 0.00/0.04 0.63/0.64 0.82
& #GFI The number of good first issues three months after project creation 0.00/2.00 0.00/0.00 0.18
O  #line_readme The number of README.md lines 44.00/55.00 23.00/87.00  0.03-
#line_contributing The number of CONTRIBUTING.md lines 0.00/0.00 0.00/40.00 0.23T
show_comp_c The ratio of core developers showing affiliated companies/institutions 0.00/0.12 1.00/0.86  0.74
g #org c The average number of GitHub organizations core developers belong to 1.50/2.30 0.00/0.32  0.52
= show_comp_p The ratio of peripheral developers showing affiliated companies/institutions 0.00/0.00 0.75/0.71  0.74
-E #org_p The average number of GitHub organizations peripheral developers belong to 0.00/0.07 0.50/1.22  0.46
& show_comp_n The ratio of non-code contributors showing affiliated companies/institutions 0.00/0.08 0.83/0.69 0.70
~ #org. n The average number of GitHub organizations non-code contributors belong to 0.30/1.27 0.00/0.40  0.29
g type The type of project owner account (0: organization, 1: user) 1.00/1.00 0.00/0.00 0.87
§ #star The number of stars three months after project creation 5.00/58.00 0.00/0.00 0.77
O #fork The number of forks three months after project creation 1.00/1.00 0.00/9.00 0.12
#member The number of project members three months after project creation 0.00/0.00 1.00/3.00 0.58

r represents the effect size (r = z/ \/ﬁ) [37]: T, T, T means the positive group has higher median for this variable and the effect size is small, medium, and large, respectively
(L, 1, L vice versa).



