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Abstract. Document annotation is an elementary task in the development of 
Text Mining applications, notably in defining the entities and relationships that 
are relevant to a given domain. Many annotation software tools have been im-
plemented. Some are particular to a Text Mining framework while others are 
typical stand-alone tools. Regardless, most development efforts were driven to 
basic functionality, i.e. performing the annotation, and to interface, making sure 
operation was intuitive and visually appellative. The deployment of large-scale 
annotation jamborees and projects showed the need for additional features re-
garding inter- and intra-annotation management. Therefore, this paper presents 
Marky, a new Web-based document annotation tool that integrates a highly cus-
tomisable annotation environment with a robust project management system. 
Novelty lays on the annotation tracking system, which supports per user and 
per round annotation change tracking and thus, enables automatic annotation 
correction and agreement analysis.  

Keywords: Text mining, document annotation, annotation guidelines, inter-
annotator agreement, Web application. 

1 Introduction 

Text Mining (TM) has a wide range of applications that require differentiated proc-
essing of documents of various natures [1]. Overall, the goal is to be able to recognise 
and contextualise information of relevance, notably named entities and relationships 
among them. Language knowledge plays a key role characterising meaningful ele-
ments in sentence composition, such as nouns and verbs. Domain implementation 
implies to be generally familiar with the written language and specifically aware of 
the terminology and “writing structure” employed in the context under analysis. For 
example, TM practitioners of written English are required to learn about the structure 
of scientific papers, and the specificities of the terminology used, in order to apply 
TM methods and algorithms to biomedical research documents. 

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Universidade do Minho: RepositoriUM

https://core.ac.uk/display/55632975?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


270 M. Pérez-Pérez et al. 

 

Ontologies and controlled vocabularies are crucial in capturing the semantics of a 
domain, and machine learning models have proven successful in employing these 
resources to automatically recognise and extract information of interest. Currently, 
there are many commercial and free TM frameworks and software tools available. 
Apache Unstructured Information Management Architecture (UIMA) [2] and General 
Architecture for Text Engineering (GATE) [3] are two meaningful examples of open 
source initiatives. Apart from the natural language processors and machine learning 
recognisers, the most sophisticated components of TM tools are the document annota-
tor and the document viewer. Typically, user-system interaction relies on these com-
ponents and therefore, attractiveness, intuitiveness, ergonomics and flexibility are 
major development directives. UIMA’s U-Compare [4] and GATE’s Teamware [5], 
as others alike, are offered as an integrated framework option. Solutions not bound to 
TM frameworks also exist. For example, MyMiner [6], EGAS [7] and PubTator [8] 
offer free Web-based solutions, benefiting from feedback on user experience collected 
at jamborees and annotation evaluations. Arguably, the data staging area is the com-
ponent of the annotation life-cycle less developed so far. Namely, existing tools come 
short in features such as: monitoring intra-annotator and inter-annotator annotation 
patterns, assessing the suitability of annotation guidelines, and identifying unantici-
pated semantics, or other annotation issues, while still conducting annotation rounds. 
These features are equally important to large-scale annotation projects and smaller, 
more application-specific projects. Notably, they are quite important when the annota-
tors involved in the project present different levels of domain expertise and/or are not 
so familiar with the concept and implications of document annotation.  

This paper presents Marky, a freely accessible Web-based annotation tool that aims 
to provide for customised document annotation while supporting project management. 
Notably, the novelty lays on the annotation tracking system, which ensures that all 
actions occurring within the annotation project are recorded and may be reverted at 
any point. This ability is crucial to assess inter-annotator agreement and observe intra-
annotator patterns and thus, this tracking system is expected to improve the overall 
quality of project’s results.  

The next sections detail Marky design and its main functionalities. Attention is 
called to the following key activities: the creation of annotation projects, which in-
volves the definition of the entities of interest and the main guidelines of annotation; 
the deployment of annotation rounds, which includes intra-annotator and inter-
annotator statistics analysis; and the use of the annotation tracking system.  

2 Marky Web Application 

Marky is a Web-based multi-purpose document annotation application. The applica-
tion was developed using the CakePHP framework (http://cakephp.org/) [9], which 
follows the Model–View–Controller (MVC) software pattern. Crafting application 
tasks into separate models, views, and controllers has made Marky lightweight, main-
tainable and modular. Notably, the modular design separates back-end development 
(e.g. the inclusion of natural language tools) from front-end development (e.g.  
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documents and annotations visual representation), and allows developers to make 
changes in one part of the application without affecting the others. 

Marky reaches for state-of-the-art and free Web technologies to offer the best pos-
sible user experience and provide for efficient project management. The HTML5 
(http://www.w3.org/TR/html5/) and CSS3 (http://www.css3.info/) technologies sup-
port the design of intuitive interfaces whereas Ajax and JQuery (http://jquery.com/) 
technologies account for user-system interaction, notably document traversal and 
manipulation, event handling, animation, and efficient use of the network layer. Addi-
tionally, the Rangy library (http://code.google.com/p/rangy/) is used in common 
DOM range and selection tasks to abstract from the different browser implementa-
tions of these functionalities (namely, Internet Explorer versus DOM-compliant 
browsers). MySQL database engine supports data management. 

This section describes the annotation life-cycle and the core management and 
analysis functionalities currently provided by the application. 

2.1 Project Life-Cycle 

A project accounts for the following main components: documents or corpus, species 
or concepts of interest, annotations and users (administrator and annotators). The 
project administrator and the team of annotators have one shared goal: to carry out the 
work adequately to meet the project’s objectives.  

At initiation, the annotation goal of the project is established and the team is de-
fined. The documents to be annotated are automatically retrieved from an online 
source (e.g. PubMed Central) or uploaded by the administrator. The concepts of inter-
est, in particular the different types of concepts and their association, are identified 
manually (Fig. 1) and their semantics is formalised in a set of annotation guidelines.  
 

 

Fig. 1. Defining the types of concepts to be annotated in the project 
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Fig. 5. Reporting inter-annotator agreement 

Regarding annotation functionalities, Marky design has favoured the use of state-
of-the-art Web technologies as means to ensure wide user-system interaction and tool 
interoperability. Currently, Marky offers the same extent of manual operation of other 
tools. The ability to plug in named entity recognisers, or deploy the automatic recog-
nition of dictionary entries will be sought after in the near future.  
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