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Abstract— This study presents a method for constructing an
experimental test collection with annotations to be used in the
evaluation of the search facility of digital library systems that
manage documents and annotations. The method makes use of an
existing collection composed of two sets of documents, it builds
a graph starting from the relevance assessments, and it identifies
graph information that individuate the best links between docu-
ments and annotations. Using the links the annotation collection
is built.

I. INTRODUCTION

Annotation is a concept we all are familiar with, since it is
common to take notes while writing or reading a document.
Annotations are not limited only to the paper world but, on the
contrary, we can take full advantage from them by providing
a digital library system with annotation capabilities on its
digital documents. Annotations make it possible to expand
the contents of a digital library with personal information
resources and to integrate them into the users’ way of working.

There is a need for methods that allow us to search for
annotated documents by exploiting the annotations linked to
them. The aim of this kind of search is to retrieve better and
more documents with respect to the case of a search without
using annotations [1]. Therefore, a thorough experimental
evaluation is needed to investigate the effectiveness of this
kind of search and to assess whether the performances improve
with respect to the case of a search without making use of
annotations.

However, when it comes to the experimental evaluation
of search algorithms which exploit annotations, there is the
problem of the lack of test collections that include annotations.
Therefore, this study addresses this lack and presents a method
for the creation of a such test collection, which has been
initially proposed in [2].

II. A NEW APPROACH TO COLLECTION CONSTRUCTION

As explained above, we need to create a test collection for
assessing a specific task: the retrieval of documents exploiting
annotations. Usually there is no other choice but to create
the new collection from scratch. In this case, we propose
an alternative solution that involves the use of an already
available test collection and the automatic construction of a
parallel collection of related annotations. This method has
three main advantages: 1) it reduces the effort for creating the
new collection, since the collection construction is completely

automatic; 2) the results obtained with the newly created
collection are comparable with the previous results obtained
on the original test collection; 3) the approach exploits existing
pools to deal with a sufficient number of experiments.

Particular attention has to be paid in checking the quality
of the new test collection, since it is very important that
the obtained experimental results are as reliable as those
that would have been obtained using a new collection built
with human effort. To address this aspect, it is important to
understand which kind of relationship is established between
a document and an annotation: for example, annotations can
expand some aspect of the annotated document or propose
different points of view. In this context, it is worth pointing out
that those kinds of relationship can be automatically created
among documents of existing collections. Imagine a collection
of journal’s articles: articles written by different authors about
the same subject (different points of view) can be found in
such a collection or articles written by the same author but in
different days (expansion of the original contents) are present.
The aim of our method is to determine those relationships
and to create a new collection where the documents that can
be considered as annotations are found out and linked to the
documents with which they hold those specific relationships.
The main idea is to use relevance assessments, produced by
human assessors, as the initial base to consider the documents
as annotations.

The proposed method makes it necessary to find a collection
that is naturally divided in at least two sets of independent
documents, with similar informative contents so that one is
the set of documents and the other one can be considered
as a set of candidate annotations. Starting from the relevance
assessments, we create a graph that enable us to have a
comprehensive view of relationships between documents. This
graph have three kinds of vertex: topics T , documents D, and
candidate annotations A. Each positive relevance assessment
allows us to create an arc (i, j) between a topic Ti and either a
document Dj or a candidate annotation Aj . Those arcs connect
candidate annotations to documents using human relevance
assessments and passing through topics. The proved quality
of those paths in the graph is fundamental to our method.

The presence of cycles in the graph allow us to strengthen
the relationship between documents and annotations because
the path between a document and an annotation is supported
by a greater number of human relevance assessments.

The proposed algorithm tries to annotate as many doc-
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Fig. 1. Conflict (a) and subtopic (b) in the graph.

uments as possible in the collection, taking care of those
two situations. First, it individuates all couples of documents
at least belonging to one cycle in the graph. Second, the
algorithm resolves conflicts, like that of figure 1a, where if the
annotation A1 had assigned to document D2, it would have
not been possible to annotate document D1. Having dealt with
both this positive and negative situations, all the paths left in
the graph have the same importance and it is now possible to
proceed resolving all other conflicts with random choices.

It has been demonstrated in [2], that the proposed algo-
rithm individuates the greatest possible number of annotated
documents, that is, the algorithm reaches exactly the upper
bound for the used collection. In the original collection there
are more document-annotation relationships than those that
this method can individuate. Therefore, we decided to find
alternative strategies to integrate the annotations already found,
as discussed in the following section.

III. SUBTOPIC AS A WAY TO EXPAND THE GRAPH

Since very few documents are usually relevant for each
topic, we decided to expand the graph making use of all the
relevance assessments, not only the positives one. By losing
the support of human assessments, the paths in the graph may
not indicate anymore a strong relationship between a document
and an annotation and so it becomes now necessary to estimate
the strength of a relationship. By using the whole pool, we
aim at individuating relationships between those documents
which are not relevant to any specific topic but instead are
relevant to each other. In fact, we noticed that, considering
a single topic and examining its content, it is possible to
separate documents in the pool in different sets with similar
topics (called subtopics, Si), as illustrated in figure 1b. In fact,
there are documents in the graph that are not relevant to the
original topic but are relevant to some specific subtopic. As an
example, in a topic about the skiing victory of Alberto Tomba
the method proposed in Section II use only documents relevant
to this topic, while the method proposed in this section use all
documents relevant to subtopics Si like general skiing report
or document about Tomba’s justice problems or public life.
Weighting each arc in the graph, we aim at individuating new
relationships between documents and annotations that belong
to the same subtopic. Without reassessing the documents of the
collection on the basis of these new (sub-)topics, we propose to
use four parameters, automatically calculated from the graph
and document’s contents: 1) affinity; 2) a score obtained using
an information retrieval tool; 3) generality; and 4) temporal
proximity.

Firstly, the affinity is the normalized number of cycles
that two or more topics have in common and measures the

superimposition of the content of the topics. We noticed that
the greater the affinity PA, the greater is the probability of
finding document-annotation pairs of good quality. Moreover,
we noticed that pairs with minimum affinity more probably
results from random coupling rather than from real content
superimposition. Secondly, we index the entire set of can-
didate annotations and we build a query using the contents
of documents to assess the similarity between documents
and candidate annotations. The results above a threshold are
intersected with the graph: all the paths outside the intersection
are removed from the graph, while all the other paths are
weighted with weight PIR. Thirdly, the generality is the
number of topics for each document-annotation pair. The
lower the generality, the higher is the score PG assigned
to a document-annotation pair. Finally, the score PT reflects
the temporal proximity of two documents. We noticed that
the quality of a document-annotation pair increases when an
annotation is temporally close to a document and it becomes
more probable to find valid pairs between documents written
within a few days each other.

Given those parameters, we propose a formula that allow
us to obtain an unique score with which we can weight all the
remaining paths in the graph: P = αA∗PA+αIR∗PIR+αG∗
PG +αT ∗PT where αA +αIR +αG +αT = 1. The score P
is in the range [0, 1], where 1 is the best document-annotation
pair.

IV. CONCLUSIONS AND FUTURE WORK

The proposed algorithm permits to create an experimental
collection of annotations of good quality and adequate size
and, since the annotations are obtained by simulating human
behavior, the process improves the collection reliability.

The affinity parameter has been proposed and introduced
here for the first time. Apart from its use in the context
of test collection building, we are interested in verifying
the possibility of using it in other contexts and models. A
possibility is to investigate if the proposed method can be used
in helping to reduce the number of documents that assessors
have to judge in the traditional evaluation activities and to find
a strategy that allows us to evaluate a posteriori the relevance
assessments.
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