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NONEX

» Do subjective willingness and project
environment indicators affect that co-
developers evolve into developmental core
developers(collaborative core
developers,project leaders ) in the GNOM
ecosystem?

y BT BARKREREICEIRICEAC OV T
DIRBENED L SBREEZSZTWEMN?




subjective willingness

Table 1. Indicators of Subjective Willingness

Indicator

Calculation Method

TCI (total commit
intensity)

TFI (total fix

intensity)

TNP (total number
of projects a devel-
oper joined)

MFI (maximum fix
intensity in a single
project)

Let * = total commit intensity of a de-
veloper in his/her first year in the OSS
ecosystem, then TCIl = In(x 4+ 1)

Let x = total fix intensity of a developer
in his/her first year in the OSS ecosys-
tem, then TFI = In(z + 1)

Let ©# = total number of projects that
a developer joined in his/her first year
in the OSS ecosystem, then TNP =
In(x + 1)

Let * = maximum fix intensity of a de-
veloper in a single project in his /her first
vear in the OSS ecosystem. then MFEFI =
In(x + 1)




Project Environment

Table 2. Indicators of Project Environment

Indicator

Calculation Method

DMP  (duration
of the  main
project)

AFIP (average fix
intensity of peers)

MFIP (minimum
fix intensity of
peers)

NP (number of
peers)

Let # = duration of the main project
(from the set-up time of the project) of
the developer, then DMP = In(z + 1)

Let x = average fix intensity of peers in
the main project of a developer in his/her
first year in the OSS ecosystem, then
AFIP = In(z + 1)

Let = minimum development intensity
of peers in the main project of a developer
in his/her first year in the OSS ecosystem,
then MFIP = In(xz + 1)

NP = number of developers who collabo-
rated in the main project of a developer in
the first year after joining the ecosystem



Project Environment

NM (number of
members)

SCCP

(social clustering
coefficient of
peers)

TIC (total inten-
sity of commits of
the main project)

Number of developers who worked in the

main project of a developer before the de-
veloper joins the ecosystem

SCCP = social clustering coefficient of
peers in the main project of a developer
(this indicator is calculated in the coope-
ration network of peers right before the
developer joins the main project, and the
network is constructed by the peers’ co-
operative connections)

Let x = total intensity of commits of peers
in a developer’s main project in his/her
first year in the OSS ecosystem, then
TIC = In(x + 1)




Control Variables

Table 3. Control Variables

Variable

Calculation Method

ADC (average
degree centrality
of peers)

ACC (average
closeness
centrality of
peers)

ABC (avcrage

betweenness cen-
trality of
peers)

Let x; = degree centrality of peers of de-
veloper 1 before the developer joins the
ecosystem, n. = number of peers, and y; =

Zi:ll “L then ADC = In(y; + 1)

Let x; = closeness centrality of peers of
developer 72 before the developer joins the
ecosystem, and n = number of peers, then

T

ACC = =1
Let x; = betweenness centrality of peers

of developer 7 before the developer joins
the ecosystem, n = number of peers, and

Y; = i then ABC = In(y; + 1)

1=1 L,
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Table 4. Remaining Indicators after

Multicollinearity Examination

Indicator VIF

NP 1.993
SCCP 1.602
ACC 1.839
TNP 1.420
MFI 1.759
MFIP 1.905
DMP 1.973
AFIP 1.480
ABC 1.843
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NOX

» TNPMFI,.SCCPAFIP affect

Developmental Core Developers

B S.E.  Walds Sig. Exp(B)
TNP 0.859 0.155  30.819 <0.001%** 2361
MFI 0.809 0.073 152.253  <0.001*** 2458
ABC 0.046  0.044 1.075  0.300 1.047
NP —~0.015  0.008 3.685  0.055 0.985
SCCP —0.849  0.396 4.596  0.032%*%  0.428
ACC ~0.532  0.621 0.735  0.391 0.587
MFIP 0.161  0.088 3.358  0.067 1.175
DMP 0.005  0.049 0.009  0.923 1.005
AFIP —~0.210  0.087 5878  0.015%%  0.811
Constant —3.857 0.4890  62.102  0.000 0.021
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NOY

» TNP,MFILA

BC affect

for Collaborative Core Developers

B S.E. Walds Sig. Exp(B)
TNP 0.811 0.124 43.073  <0.001*** 2,250
MF1I 0.140  0.045 9.825 0.002%**  1.151
ABC 0.134 0.041 10497 <0.001%**  1.144
NP 0.002  0.005 0.090 0.764 1.002
SCCP —0.134  0.310 0.188 0.665 0.874
ACC —0.307  0.583 0.278 0.598 0.735
MFIP —0.118  0.068 3.018 0.082 ().889
DMP 0.056  0.040 1.915 0.166 1.058
AFIP —0.037  0.053 0.495 0.482 0.964
Constant —2.500 0.412  36.865 0.000 0.082
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NOK

» TNP,MFI.SCCP affect

for Project Leaders

B S.E. Walds Sig. Exp(B)
TNP 1.035 0.165  39.227 <0.001*** 2,815
MF1I 0.371  0.075 24.713 <0.001***  1.449
ABC 0.088 0.081 1.162 0.281 1.092
NP —0.007  0.009 0.629 (0.428 0.993
SCCP —0.942  0.492 3.674 0.050** (0.390
ACC —1.784  1.053 2.871 0.090 0.168
MFIP —0.048  0.102 0.218 0.641 0.953
DMP —0.103  0.063 2.665 0.103 0.902
AFIP 0.006  0.105 0.003 0.953 1.006
Constant —3.311 0.761  18.927 0.000 0.036
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Table 12. Results Using All Indicators

Precision Recall F-Value
Developmental core developers 0.804 0.739 0.770
Collaborative core developers 0.653 0.405 0.500
Project leaders 0.613 0.259 0.365

significant indecators™¢ 10fold cross validation

Table 13. Effect of Significant Indicators

Precision Recall AUC F-Value Indicator
Developmental core developers 0.807 0.727 0.896 0.765 TNP+MFI+SCCP+AFIP
Collaborative core developers 0.654 0.399 0.685 0.496 MFI+TNP+ABC
Note: AUC (area under receiver operating characteristic (ROC) curve) is used to evaluate the performance of a binary classifier. If the

AUC value is close to 0.5, it means that the classification model is close to a random prediction.
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