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Role of Project Owner in OSS Project:
Based on Impression Formation and Social Capital Theory
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ABSTRACT

With the increasing socio—economic value of an open collaboration over the Internet, it
has become significantly important to successfully manage open source software develop—
ment program. Most of the previous research have focused on various factors that influence
the performance of the project, but studies on how the project owners recognized as “leader”
affect the outcome of the project are very limited. This research investigates how individual
and governance characteristics of an owner influences the performance of project based
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on impression formation and social capital theory. For a data set, we collect 611 Repositories
and the owner’s data from the open source development platform Github, and we form
knowledge sharing network of an each repository by using social network analysis. We use
hierarchical regression analysis, and our results show that a leader, who exposes a lot of
one’s personal information or who has actively followed and showed interests to communicate
with other developers, affects positive impacts on project performance. A leader who has
a high centrality in knowledge sharing network also positively affects on project performance.
On the other hand, if a leader was highly willing to accept external knowledge or is recognized
as an expert in the community with large numbers of followers, the result show negative
impacts on project performance. The research may serve as a useful guideline not only for
the future open source software projects but also for the effective management of different

types of open collaboration.
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(Table 1) Previous Research on OSS Project Leaders

T f o .
Reference S © Contributions Limitations
Leader
« Identify impacts of emergent leader’s|* Limited setting for generalization
Faraj Emergent | three characteristics such as (conducting the study based on
et al.[26] Leader knowledge contribution, sociability, | three specialized technical discussion
and structural social capital forums)
. o ol hich h
y * Project leaders possess diversified skill [.JS? sgconda.ry data W ch has
Giuri Emergent . . limitation to interpretation, Survey 33
sets to motivate contributors, and to .
et al.[33] Leader . . types of skills that may not enough
coordinate contributors efforts .
to reflect real skills of developers
O'Mahony and | Emergent * Important factors affe§ting emergent . '
leaders(actively participated in a » Examine only one huge project
Ferraro[57] Leader . .
project, and knowledge sharing)
* Divide types message among
developers into three categories(task, . ..
. . . * Focus on e-mail communication
relationship, and technology-oriented) . L .
behavior-partial picture of behaviors
Yoo and Emergent | Emergent leaders are related to the . . .
. . . of developers in OSS project
Alavi[73] Leader task-oriented message(not expertise
.. . * Too small number of messages to
but logistics-oriented) eneralize the results of stud
* Demographic variables are not & Y
important for emergent leaders
» With high reputation, leaders could lead
success of OSS performance.
Lerner and Project |+ Successful leader require not high «No empirical test is conducted
Tirole[45] Owner technical skills but coordinator roles D
to provide motivation and effective
communication
» Based on a Linux OS5 project, the * Focusing on one famous project, it is
Moon and Project research identify that one skillful and di fficultgto eneralize to Iz)tfjler yOSS
Sproull[53] Owner brilliant leader is needed for successful g
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(Table 2) Description of Variables

Variables Measurement
Dependent Variable Commuits; Total number of commits in repository i
InfoExpo; Number of profile Information of owner in repository i
Individual . B B
. o Follower; Number of followers of owner in repository i
Characteristics
Independent Following; | Number of following of owner in repository i
Variables MerceRation Accepted number pull-request/total number of
‘Govemqncg £ " | pull-request in repository i
Characteristics
Closeness; Closeness centrality of owner in repository 1
Control Variable Contributor; | Number of contributor in repository i
(Table 3) Descriptive Statistics
Variables N Mean SD Min Max
Dependent Variable Commits; 611 69.425 93.506 1 732
InfoExpoi 611 2.008 1.06 0 4
Follower; 611 615918 1432 0 11801
Independent Variables Following; 611 47.473 118.348 0 1325
MergeRatio; 611 328 232 0 1
Closeness; 611 144 381 0 1
Control Variable Contributor; 611 512 6.966 2 102
5. 4 A= olol wkale] Bz oJo] 7$- A o= 47
B39y, Z2AE| Foldl Aualse] L
5.1 7|=X2 BA ZAE| ARNSIE ZEE WolEols IE
& v &(MergeRatio;)> 3 T—_'L@ o2 %A

H ZZAE ZAFTHF Y E

RS AAE Az} 7} g9 Ee] o] Fi 79 o At 2HF “4(Closenessi)9‘ 07449 gk
(Commityy= 707401, &AA7L e A2l 7HE AR UERT v R R F Al
o) 23 W (InfoExpo)= 47 3 BT 2749 2l 71324~ Contributor) @] 73-5- B¢ 715
AEE /s Ao 2 vt 24 759 off w} 22 2] ot LRAES FHOR
2295 (Follower;) ¢t 2= (Following:) °l THAZ] wEl Haghs 20m, iAo
B9, BRGL g BAA e Ao gl 53] AR Eddela e Ao dep
WA Wgsta Qglon WA R 6160] <Table 3>X+= 7} 459 7 €7 &=
Bol FEAE T I e Aom el Beskst
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5.2 24 Zat FEE 326%ATHED 3). 9] 54&
TS AT, WA 2= 52 HEB = -H3N,

B AP A 4ES 98 944 87 p< 0D ZRAE o] vhele] 349l F}
A BES AMEEIITH<Table 4> #=x). 917 £ Ho|= F o= Yepyton Hdo] deld
4 HARAL ATATE HRA S WSS B3%ATHED 4), shARoE Prg A4
A2 FFto A AA AYHR)NA 3 F UEY MY ZHFAAEB = 22183, p
Qo] e ASlF uix dueon By < 0D WEE FUSS A9, A4 G
Aol g3 Hrlste Wyolt) 8 WS S yelylon AL 341%AtHEE 5). &)
o] FHFE uEste] dA Ao R e Ay} T A Aestd QA4 87 e A
WA AN 0SS TRAE Flofae 4 el mel BN Eywide) RQIx, e
HEEe 209% A THED 1), o202 HAA o] Z7VHFRe] Wk fFofugt Aog 1
o] 7iQ1A 53¢ AREAF R ] 37l A =B ERTE WAIA 2o JiA 54 FelAe
9093, p < 0D ZRAE Ause] ZA  BEAGIL B A el 2HH JFL
FIFY S Hom AW 31%=E SV nH o (7 2 A|A)), Z2aAde] HH F) e}
THEE 2). Theo = 715188 24 75} 2= T2YTre A4 dFE v HGO 1, 3
P BRAFE W0 FYT A3 B A, PP 54 FNE = S vl
Y4B = -0.005, p < .05)= AUl H2 ol o] K421 37 4 AANE AHE]H AR o=
B S, BRYFB = 09,p < 0DE AA A 2HFAYL 44 JFL 1AL ol
FAFE S Hol& AR Yeston wdlo] A & 4 AT 5 A A)

(Table 4) Results of Hierarchical Regression
Model 1 Model 2 Model 3 Model 4 Model 5
B SE B SE B SE B SE B SE

Contributors; | 7.339™ A5 | 7323 452 7.339™ M8 7311 Me| 7189™ 446
InfoExpo; 9093™] 2974 9203™| 2945| 8830™| 2937| 86817 20923
Followers; -005" 002 -0077 002 0007 002
Following; 090 027 0977 027 0103™ 027
MergeRatio; -36.304™" 13716 | -32.432™ | 13686
Closeness; 2183 8214
Cons 31830 3936 | 13690 7116| 12218 7.203| 42918™| 13916| 24.903 15.368
R 299 310 3% 333 31
Adjusted R 298 307 321 328 34
AF 259.696 9.350™ 7281 6.625" 72027
N 611 611 611 611 611
VIF 1.00 1.00 1.02 1.03 1.4

3% Dependent variable: Commit;,
Note: p < .1, ™p < .05, ™ < .0l
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