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Figure 1: A network with strong community structure.
Modularity, the measure of strength of community structure,
which ranges from 0 to 1, has a value of 0.493 for the given

division of nodes in this graph.
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Name Apache Ant Python Perl PostgreSQL
Begin Date 1995-02-27 2000-01-12 1999-04-21 1999-03-01 1998-01-03
End Date 2005-07-13  2006-08-31 2006-07-27 2007-06-20  2007-03-01
Messages 101250 73157 66541 112514 132698
List Participants 2017 1960 1329 3621 3607
Files 1092 7682 4290 13308 6083
Developers 57 40 92 25 29
Commits 28517 58254 48318 92502 111847

Table 1: Information on the data gathered for the projects studied.
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Boxplots of Modularity in Projects
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Figure 2: Boxplots of the strength of community structure

for the various projects studied.
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F igure 3: The community structure of Perl from April to June 2007. Diamonds indicate actual developers. Edge weights are /] 7
not depicted.



W FRAER

Modularity of PostgreSQL over time
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Figure 5: The difference in strength of community struc-
ture in the PostgreSQL project over time when filtering on

messages that include product-related terms.
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Figure 4: The distribution of modularity values for 100,000
random graphs with the same degree distribution as the ob-
served network. The point represents the actual observed
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Figure 3: The community structure of Perl from April to June 2007.
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Name Apache Ant Python Perl Postgres
Product 0.548 0.534 0.473 0.567 0.679
Process 0.337 0.485 0.312 0.423 0.425

All  0.325 0.459 0.293 0.400 0.420
P-val | 0.001 0.033 0.001 0.001 0.001
% Product 27.6 64.3 50.0 29.9 264

Table 2: Means of the modularity when examining only

product emails, only process emails, or all emails. P-val repre-
sents the statistical significance of a paired Wilcoxon test of
product and process populations per project. The bottom row
is the proportion of messages (as a %) that relate to product

topics
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Project Ant Apache Perl Postgres Python
Wilcoxon

P-val 0.000 0.052 0.502 0.000 0.000

Table 3: Probability values for non-parametric tests of dif-
ference in means and difference in distributions of co-commits
of developers between subcommunities and within subcom-

munities corrected for multiple hypothesis testing.
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Figure 6: One subcommunity of participants in the python community from April to June 2003. Diamonds are developers,
ovals are participants, and rectangles are directories committed to (in lieu of the large number of files committed to).
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