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ABSTRACT
This paper addresses the following research aim: provide a
useful but succinct summary of long narrative events involv-
ing the interaction of several speakers. The summary should
enable users to navigate to specific parts of the event using
hyperlinks.

Our solution is based on a representation of the main ac-
tors of the event and their interactions as a social network.
The solution is applicable to events in which these interac-
tions are more or less formally structured and detectable.
This includes theatre and radio plays, recordings of a sci-
entific workshop, proceedings of parliament and meetings
notes in general.

Categories and Subject Descriptors
H.4.m [Information Systems]: Miscellaneous

1. INTRODUCTION
This paper describes how we used social network tech-

niques [24] to provide hyperlinked summaries of long docu-
ments describing debates in parliament. We generalize from
this specific use-case and show how the same technique is ap-
plicable in a variety of cases, with examples from the work
of Shakespeare. We describe the technical requirements on
the input data and provide the technical details of creating
the hyperlinked summaries. Except for minor input prepro-
cessing and the generation of pictures all processing can be
done using XML technology, in particular XSLT.

Input suitable for our approach has a narrative struc-
ture, a clean linear order, several actors or speakers pro-
viding information, and, most importantly, the interaction
patterns between the actors indicate interesting parts of the
data. Of course, there should be a need for summarizing
the document. This can be because it is either long (like a
conference proceedings), in a non-intended format (like the
written version of a theatre play), or in a format which is
difficult to browse (an audio or video document).
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Typically the data is a representation of an event and
available in different media formats. Here is an example:
Imagine you participate in a workshop with many lively dis-
cussions during the talks. The formal proceedings with pa-
pers is not a good reflection of the actual going-ons. Rather
one would like to have a full video and audio recording of
the talks and discussions, preferably aligned with the slides,
and even better with a written verbatim record. The latter
can be used for search.

The purpose of our summaries of these rather inacces-
sible documents is twofold [19]. First, divide the documents
into natural parts which can be hyperlinked to and which
are good entry points to the documents. Secondly, the sum-
mary should indicate the potentially interesting parts of the
document. It is instructive to compare this to an informa-
tion retrieval setting. The first purpose then is to define the
units of retrieval. The second is to create a prior probabil-
ity for ranking search results, even in the absence of a query
[18]. The link structure of documents (e.g PageRank) is an
important indicator of this “interestingness prior” [16].

Using social interactions as link structure is the idea
behind our summaries. The work of Koolen and Kamps has
shown that both local and global link-structure can success-
fully be applied to calculate interestingness of documents or
parts of documents. In fact, often the simplest baseline —
the more in- and outlinks, the more interesting— is hard to
improve [16].

The problem with many vertical search engines is the ab-
sence of hyperlinks in their documents. Without using other
(specialized) techniques, this makes their relevance ranking
only dependent on the textual content of the documents.
This often results in a search experience which is inferior to
what people are used to with Google [12].

Following the pioneering work of http://theyworkforyou.
com in 2004, several vertical search systems for parliamen-
tary proceedings have been created, often by developers not
linked to the government. The Wikipedia page http://en.

wikipedia.org/wiki/Parliamentary_informatics contains
a somewhat complete list of these sites. A large problem for
these systems is the absence of hyperlinks in the documents.
Turning the corpus of documents into a hyperlinked network
is seen as a key to success, but also as the most difficult and
costly part of the system. The most important hyperlink is
from Named Entities in the text to a representation (e.g., a
biographical page) of these politicians.

This is not trivial as it involves all difficulties of data dedu-
plication, in particular on scanned and OCRed material [7]
The advantage of these hyperlinks together with a good seg-
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mentation of the text is that one may compute views on the
corpus very much like database views [10]. The most ob-
vious is a list of all activities of one member of parliament
with hyperlinks going into the proceedings.

The second advantage is that the segmentation of the in-
put text into meaningful parts together with the normaliza-
tion of named entities caused by the addition of hyperlinks
enables a rich search experience. Two important techniques
that become available are faceted search and entry point
retrieval.

Faceted search [11, 12] is a powerful technique for combin-
ing free keyword search with additional restrictions on meta-
data attributes. Good examples are eBay and LinkedIn.
To assign meaningful facets to search results, the unit of
retrieval has to be uniform and somehow natural. If the
unit of retrieval is the complete proceedings of one day in
parliament (as customary in most search systems employed
by parliaments today), basically only the date makes sense.
If it is smaller then semantically interesting facets become
meaningful: the topic of the debate with values from a con-
trolled vocabulary, or, when the unit of retrieval is individual
speeches, the name, party and function of the speaker.

The search engine http://polidocs.nl shows for each
query the top five years, politicians and parties with most
hits on that query. This feature of the search engine was
rated most useful by expert users, in line with user studies
reported in the literature [12]. This simple device has two
powerful functions: it gives the user quick insights in the
distribution of the search results on a number of important
dimensions (when, who). It also provides a simple way to
restrict the query to a certain facet: simply clicking on the
facet value restricts the returned hits to those for which the
value holds.

Best entry point retrieval [22, 8] refers to an alterna-
tive to the well known Google style search in which docu-
ments are returned as units of retrieval. In contrast, en-
try point retrieval provides for each relevant document a
small number of entry points in the document which best
fit the information need expressed in the query. Such an
entry point retrieval system has the following technical pre-
requisites: documents can be automatically partitioned into
meaningful units; each unit can be given a unique name,
so that it can be hyperlinked; and documents are in such a
format that devices like browsers can bring the user directly
to these entry points.

2. VISUAL SUMMARIES USING STRUCTURE
We applied the techniques discussed above in a visual

summarization tool for meeting notes. The tool consists
of three parts. Given the proceedings of a meeting, first a
social network of the speakers of the meeting is created in
which arrows indicate interruptions (Figure 1). This gives
a high level overview and indicates “where the action took
place”. Each node is hyperlinked to a structural summary
of the speech of that person including all interruptions. Fig-
ure 2 contains these timelines for six of the nodes in Fig-
ure 1. Each timeline partitions the speech into parts spoken
by the speaker (indicated by the red vertical mouths) and
those spoken by others (the blue mouths). The size of each
mouth is a measure for the number of words. The first inter-
ruption by a person is labeled by his name. Thus the second

figure presents a fine structure of the incoming arrows (the
indegree) of a node, and preserves the temporal order.

Each mouth is hyperlinked to the specific part in the de-
bate. This hyperlink brings the user to the third part, the
concrete notes of the debate.

Theatre plays. We have successfully applied this tech-
nique to meeting notes of several parliaments but also to
less formal meeting notes like sessions of the student council
of our faculty [6]. To show that it is even more universally
applicable we also applied it in a different domain: theatre
plays.

Also theatre plays have enough interaction between the
players to create useful summary networks. We exemplify
this using the work of William Shakespeare. All plays of
Shakespeare have been turned into XML by Jon Bosak and
are available at http://www.cafeconleche.org/examples/

shakespeare/. They are all valid with respect to one DTD,
also available at that site.

From the plays in XML we created two networks. The
first is an undirected one with a definition which is often
used in creating “old boys networks”: a bigraph of actors
and clubs with membership relations between the actors and
the clubs induces an undirected network on the set of ac-
tors as follows: two actors are related if they belong to the
same club. Within a theatre play this idea can be turned
into “two actors are related if they participate in the same
scene”. Figure 3 shows this network. We used a weighted
representation: the thickness of the links is proportional to
the number of scenes in which source and target co-appear.

The second network is closer related to the parliament net-
work. We made a crude approximation of the notion source
speaks to target by creating an edge from source to target
if a speech of target immediately follows a speech of source.
As before, the number of times this occurs determines the
thickness of the arrow. See Figure 4.

3. TECHNICAL ASPECTS
We briefly describe the techniques used in creating the hy-

perlinked summaries. Our main constraint was scalability:
everything had to be done automatically.

Shakespeare.
As the input was available in XML it was easy to process.

With XSLT the relevant parts can be given URI’s to make
them hyperlinkable. Network data has a standardized XML
format (http://graphml.graphdrawing.org/) and thus XSLT
is the obvious choice for creating networks.

Parliamentary proceedings.
Here things are not that easy, as proceedings are available

in all kinds of formats (Word, PDF, HTML, and, with luck,
XML). On the other hand, proceedings have a consistently
applied and detectable structure. We have experimented
with proceedings from nine parliaments1 and all could be
processed using the following general pipeline:

Step 1 Turn into well formed UTF-8 encoded XML.

Step 2 Recognize structure and named entities and give
these unique URI’s.

1The Netherlands, Belgium, Germany, Spain, EU parlia-
ment, Denmark, Sweden, Norway and the UK.
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Figure 1: Interruption graph of the plenary debate in the Dutch Parliament of 2010-11-26. An arrow from
source to target indicates that source interrupted target during her speech. Thickness indicates number
of interruptions. Source of data: https://zoek.officielebekendmakingen.nl/h-tk-20102011-13-7.html GraphML
file: http://data.politicalmashup.nl/debates/nl/h-tk-20102011-13-7.1.graphml

Figure 2: Timeline of the same debate as depicted in Figure 1. Every line of mouths shows the speech of
one speaker with all interruptions. In effect it shows the fine-structure of the indegree (the incoming arrows
in Figure 1) of the actor. Red mouths refer to speeches of the speaker, blue to interruptions. The size of the
mouth is proportional to the number of words spoken. Every mouth contains a hyperlink to that exact part
of the debate. Source of data: https://zoek.officielebekendmakingen.nl/h-tk-20102011-13-7.html Page on the
web: http://data.politicalmashup.nl/debates/nl/h-tk-20102011-13-7.1-tijdslijn.html
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Figure 3: Sharing a scene network of Shakespeare’s Macbeth. Only actors are shown which have at least
5 speeches and which are connected by a path to Macbeth. Only edges are shown between actors if they
appear in at least two scenes together.

Figure 4: Who speaks to whom network of Shakespeare’s Macbeth. Only actors are shown which have at
least 5 speeches and which are connected by a path to Macbeth. Only edges are shown if source spoke at
least 4 times to target.



Step 3 Parse into a fixed XML format and validate against
a Relax NG schema.

Step 4 Create summaries and a hyperlinked corpus.

Step 1 uses a variety of transformation and cleaning tech-
niques. Step 2 uses parliament-specific hand crafted rules,
which are expressed declaratively in XPath 2.0. Step 3 is
performed using a uniformly applicable XSLT 2.0 transfor-
mation. Step 4 uses the technique described above for the
Shakespeare plays.

4. EVALUATION
Our system was evaluated in three ways. First, we did

a user study with 12 participants of one year of meetings
of our faculty student council. Users were predominantly
positive and reported they could find back relevant parts
easier and faster [6].

In a second evaluation we used the link structure of de-
bates to determine interestingness, similar to the well known
PageRank algorithm. Out of a set of 11 features, link struc-
ture was the best predictor of interestingness [13].

A third evaluation was done using a panel of expert users
of parliamentary proceedings: two journalists from national
Dutch newspapers and two civil servants working in the in-
formation department of the Dutch parliament. The Dutch
proceedings do not have a table of contents and only after
each parliamentary year a non-electronic register is created.
Users reported that the network presentation greatly facil-
itated finding the “hot spots” inside the long (and often
boring) meeting notes. Being able to drill down on specific
persons and parties was also highly appreciated.

5. RELATED WORK
The notion of a semantic-network based discourse was

from early on an objective within hypertext research [5,
9]. Since then we have seen further developments on mod-
elling argumentative discourse in general [4], sophisticated
requirements for scholarly argumentation [3, 15], or estab-
lishing large narratives [23]. Linking plays an important
role in these approaches, as the mechanism to represent the
dynamic and rhetoric of hypertext, a theme common in hy-
pertext literature [1, 17, 21]. More recently new approaches
have emerged that make use of cognitive hyperlinking for the
generation of interactive stories [20]. Though these works
provide a solid body of work we make use of in our work,
there is also criticism about the impact of hypertext technol-
ogy in the sphere of literature [2]. With our work we respond
in particular to Bernstein’s arguments about usability and
testing.

6. CONCLUSION
We showed that turning implicitly available link structure

in narrative events like meeting notes into explicit hyperlinks
can successfully be applied to create high level summaries
of otherwise difficult to access documents. Future work may
include the use of other summarization techniques such as
wordclouds [14] and tight integration with search technology.
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