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ABSTRACT 
Web Science is an interdisciplinary arena. Motivated by the 
unforeseen scale and impact of the web, it addresses web-related 
research questions in a holistic manner, incorporating perspectives 
from a broad set of disciplines. There has been ongoing discussion 
about which disciplines are more or less present in the 
community, and about defining Web Science itself: there is, 
however, a dearth of empirical work in this area. 

This research note presents an early analysis of the presence of 
different disciplines in the Web Science community. To gain 
insight into this area, we applied Natural Language Processing 
and topic extraction to Web Science papers from 2009 to 2011. 
We compare the results to two current representations of Web 
Science: the ÔWeb Science butterflyÕ diagram and the Web 
Science Subject Categorization. We discuss the benefits of such 
an exploratory analysis, our early results, and steps for producing 
more robust results. 

Categories and Subject Descriptors 
K.4.m [Computers and Society]: Miscellaneous 

General Terms 
Human Factors, Measurement, Theory 

Keywords 
Web Science discipline, community analysis, bibliometrics, 
disciplines 

1. INTRODUCTION  
There has been ongoing discussion about the representation of 
various disciplines within the Web Science community. Forming 
a stable, diverse community is no small task: members of the Web 
Science Trust have worked to try and ensure that the community 
is balanced with a rich variety of well represented disciplines, and 
not dominated by one field such as Computer Science. 

Figure 1 shows the ÔWeb Science butterflyÕ diagram, which was 
used early on in the life of Web Science to convey the vision [8]. 
Nowadays it is sometimes used to describe the community, yet 
there is no evidence that the butterfly is an accurate depiction. 

 
Figure 1 The Web Science Ôbutterfly Õ [8] 

We can also consider the tree-based classification of Web Science 
subjects [9]. Like the butterfly, it lets us see subjects that are 
deemed to be relevant, but it reflects a vision and structure rather 
than providing information on these subjectsÕ prevalence or the 
composition of the community. 

We are unaware of work that empirically examines disciplinary 
representation in Web Science. This paper describes our initial 
efforts in this area: we took a corpus of papers from the first three 
Web Science conferences, used Natural Language Processing to 
extract topics from these, and conducted a network analysis of the 
resultant materials. This helped us see which disciplines were 
represented in the published papers, letting us Ôtake the 
temperatureÕ of the Web Science community. 

Such an analysis offers various benefits: 

1. The Web Science butterfly is used to explain Web 
Science. By making it clearer and more accurate, we 
can communicate better as a community and reach out 
to other communities with whom we would like to 
engage. 

2. We can ground community dialogue about diversity and 
disciplinary representation with data, seeing which 
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disciplines are more or less represented, and which 
disciplines appear to be absent. 

3. We can identify problems that we should be addressing 
regarding disciplinary representation, and see what 
types of research are missing and what kinds of 
collaborations we might wish to encourage. 

The field of bibliometrics is relevant to our questions, including 
work from co-citation analysis [2] [10], to examination of 
multiple conference series [5], to geospatial visualisations of 
collaboration [7]. Little prior work analyses the disciplinarity of 
conferences, although it is of note that Web Science students at 
the University of Southampton produced an illustration of their 
own disciplines (based on supervisor disciplines) in March 20111. 
We conducted an analysis on past Web Science papers. Section 2 
describes the method and results, and is followed by a discussion. 

2. APPROACH 
We analysed papers published at the Web Science conferences 
from 2009 to 2011. This corpus is available online and consists of 
91 papers. We conducted topic extraction with Saffron [6], an 
application to help understand research communities. It can use 
information extracted from unstructured documents with Natural 
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Language Processing techniques. We used the topic extraction 
component with the following parameters: maximum topic length 
5; web filter minimum 5 hits; web filter maximum 1 billion hits. 
We used the ACM Subject classification to build linguistic 
patterns for topics in the Computer Science area. 

This yielded 236 tokens that Saffron identified as research topics 
(although it returned no result for 22 of the papers). We kept only 
the 96 tokens that were found in more than two papers. 

We cleaned the dataset with Google Refine2, a tool for cleaning 
and analysing data. We amended misspellings, removed white 
space, merged synonyms, and discarded topics that were 
irrelevant to our question of disciplinarity. (For example, topics 
such as Ôfuture workÕ and ÔparticipationÕ are in use across 
disciplines.) This left 77 topics. The 15 most commonly occurring 
topics are shown in Table I. 

We used a network graph tool, NodeXL3, to build a graph 
showing links between topics (Figure 2): nodes correspond to 
extracted topics and arcs to papers that link them. This 
representation let us identify ÔclustersÕ of closely related topics. 
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Figure 2 Web Science topics as linked by papers






