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ABSTRACT 
 

This work investigates the differences in automatically 
constructed ontologies from titles, abstracts and bodies 
of texts, respectively. Articles about autism from 
database PubMed Central served as our testbed. In the 
comparison of autism onthologies, built with OntoGen, 
we focuse on vocabulary level of results of automatic 
concepts construction. A graphical presentation of 
comparison results is also proposed. The experiments 
show high similarity between ontologies built on 
abstracts and ontologies built on texts in the case of a 
subfield with specific terminology while in other cases, 
the role of whole texts was more important. 
 
1  INTRODUCTION 
 

Ontologies have the capability to share a common 
understanding of domains, and therefore to support a 
research with ability to reason over and to analyze the 
information at issue (Joshi, Undercoffer, 2004). Every 
ontology should efficiently communicate the intended 
meaning of analyzed context (Gruber, 1993). In the recent 
years, many tools that help constructing ontologies from 
texts in a given problem domain were developed and 
successfully used in practice (Brank et al, 2005). Among 
them, OntoGen (Fortuna et al, 2006) achieved a remarkable 
attention in the text-mining community.  
Our comparison of ontologies, built with the tool OntoGen, 
was made on 214 articles from database PubMed Central 
that treat problems of autism. When dealing with complex 
phenomena, one good strategy is to decompose it to more 
manageable parts (Zupan et al., 1997). The document 
corpora can be usually divided by hierarchical structure of a 
document into logical sections such as title, abstract and 
main body (Hollingsworth, 2005). For these reasons we 
compared the different ontologies built with OntoGen on 
titles, abstracts and texts (main bodies) of PubMed articles, 
also to find out the most objective definitions of autism 
concepts. In addition, upon finding autism as a multilevel, 
complex phenomena, our goal was also to review the 

autism literature and to identify the most frequent topics 
researched in this domain. 
Autism belongs to a group of pervasive developmental 
disorders, that are characterised by early delay and 
abnormal development of cognitive, communication and 
social interaction skills of a person. In the fourth edition of 
Diagnostic and Statistical Manual of Mental Disorders, 
revised, the category of pervasive developmental disorders 
refers to a group of symptoms of neurological development, 
connected with early brain mechanisms, that in large extent 
condition the social abilities already in the childhood 
(American Psychiatric Association, 2000). Heterogeneity of 
this developmental disturbance and its different degrees of 
affecting children has led to contemporary naming of 
autism with term: Autism spectrum disorders, to which 
suits the abbreviation ASD. Among data on autism there is 
often used the term Asperger syndrome together with the 
term autism. There are few content similarities between 
Asperger syndrome and autism, where no mental 
retardation is present (Klin, Volkmar, 1995). Both disorders 
are diagnostically placed within the group of autism 
spectrum disorders (American Psychiatric Association, 
2000).  
In this article we investigate the impact of how the 
inclusion and exclusion of various parts of scientific 
articles from the autism domain affect the constructed 
ontologies. More specifically, we study the differences in 
automatically constructed ontologies from titles, abstracts 
and bodies of texts respectively. First, we describe the 
origin and preparation of input texts. Then, we present the 
process of ontology construction with OntoGen. Next, we 
compare the obtained ontologies on vocabulary level and 
analyze the observed similarities and differences.  
 
2  TARGET DATASET 
 

For the purpose of mining the data on autism, we chose to 
analyze the professional literature that is publicly 
accessible on the World Wide Web in the data base of 
biomedical publications, PubMed. In the PubMed data 



 

base there we found 10.821 documents (till August 21, 
2006) that contain derived forms of autis*, the expression 
root for autism. Between them there were 354 articles for 
which also their entire text has been published in the 
PubMed Central data base. Other relevant publications 
were either restricted to abstracts of documents or their 
entire texts were published in sources outside PubMed. 
From the listed 354 articles we further restricted the target 
set of articles on documents to those that have been 
published in the last ten years. As a result, we got 214 
articles from 1997 forward, which we decomposed to titles, 
abstracts and texts for the analysis purpose. 
 
3  ONTOLOGIES CONSTRUCTION BY ONTOGEN 
ON DOCUMENTS FROM PUBMED CENTRAL  
 

OntoGen is a tool that enables interactive construction of 
ontologies about certain domain. The input for the tool is a 
collection of text documents. The user can create concepts, 
organize them into topic ontology and also assign 
documents to concepts. With the use of machine learning 
techniques OntoGen supports individual phases of ontology 
construction by suggesting concepts and their names, by 
defining relations between them, and by automatic 
assignment of documents to the concepts (Fortuna, 2005). 
From the 214 documents, which had also their whole text 
published in the PubMed Central data base since 1997, the 
next 3 input text files were made: the file of 214 titles, the 
file of 214 abstracts, and the file of 214 texts (without their 
titles and abstracts). Each text file was entered into 
OntoGen, that from the entry data forms a model of most 
frequent terms and relations between them by K-means 
clustering technique. K-means algorithm tries to find such 
groups of documents that share similar words (Fortuna et 
al., 2006). The ontologies were built with two values for 
parameter k (for K-means algorithm in OntoGen): first, 
with parameter k=8, as automatically suggested by 
OntoGen, and second, with parameter k=5 that turned out 
to be a balanced tradeoff between the complexity and 
comprehensibility in this domain. In this way we got 8 and 
5 topics respectively on the first level of domain ontology 
on entered titles, on abstracts and on entire texts of 214 
autism documents. The concepts names (Keywords) and 
numbers of related documents (No. Docs) are presented by 
parts of OntoGen's screenshots  in figures 1-6. 
 

 

Figure 1: Concepts of autism ontology with 8 subgroups of  
214 titles from the PubMed Central data base. 

 

 

Figure 2: Concepts of autism ontology with 8 subgroups of 
214 abstracts from the PubMed Central data base. 
 

 

Figure 3: Concepts of autism ontology with 8 subgroups of 
214 texts from the PubMed Central data base. 
 

 

Figure 4: Concepts of autism ontology with 5 subgroups of 
214 titles from the PubMed Central data base. 
 

 
Figure 5: Concepts of autism ontology with 5 subgroups of 
214 abstracts from the PubMed Central data base. 
 

 
Figure 6: Concepts of autism ontology with 5 subgroups of 
214 texts from the PubMed Central data base. 
 



 

The distribution of documents among 8 subgroups of titles 
ontology (Fig. 1) is quite uniform. Differently from that, the 
ontologies of 8 abstracts subgroups (Fig. 2), and 8 texts 
subgroups (Fig. 3), both show one major subgroup of 
documents that treat genetics, and another important group 
that describe reinforcers or stimulus for autists. Documents 
distributions in ontologies of 5 subgroups are a little 
different. There are two major groups of titles (Fig. 4) and 
texts (Fig. 6). The biggest group of titles describe autism in 
general, whereas the largest texts group writes about 
reinforcement trials. The second major group in both cases 
(titles and texts) deals with genetics. Abstracts distributions 
(Fig. 5), on the contrary show two most important groups 
that both treat genetics in some way. The first one has clear 
genetic keywords. The second group includes, beside others, 
the keyword foxp2, which is a gene important for the 
development of speech. 
 
4 COMPARISON OF AUTISM ONTOLOGIES ON 
VOCABULARY LEVEL 
 

Ontologies are complex structures, where there is often 
more reasonable to focus the attention on the evaluation of 
separate levels of ontology, rather than on the direct 
evaluation of whole ontology (Brank et al., 2005). In our 
comparison of autism ontologies, built with OntoGen, we 
focused on vocabulary level of results of automatic 
concepts construction about autism domain. We observed 
distribution of documents within individual ontology 
groups on the first level of each ontology model (first level 
subgroups of autism domain), considering terminology that 
was chosen by OntoGen for presentation of concepts. In 
addition, with the support of OntoGen, we tried to evaluate 

also the content compliance of titles and summaries to 
belonging entire texts of related documents. 
Clustering algorithms, such as K-means, are useful tools 
for data mining; however when we have to cluster 
datasets, it is not always clear, which is the most suitable 
number of clusters (parameter k) to use (Hamerly, Elkan, 
2003). OntoGen automatically proposes 8 clusters, beside 
this the user should try with different k-s in order to find 
out the best result for the investigated domain.  
 
4.1  Comparison of ontologies, analysed by parameter 
k=8 in K-means clustering 
 

The evaluation of different results, next to changing the 
parameter k when analysing the phenomenon of autism as it 
is described in 214 documents from PubMed Central data 
base, showed differences between conceptual design of 
titles, abstracts and related texts. Our graphic display in 
figure 7 is result of comparison of ontologies above 
abstracts and texts, that were analysed by parameter k=8 in 
K-means clustering performed by OntoGen. From the 
comparison between ontology of 8 texts groups versus 8 
abstracts groups, the major similarity is shown between the 
group of genetic documents, which include the same 40 
articles from the observed dataset. An important similarity 
is seen also between the group of texts and the group of 
articles, that talk about reinforcement. Without the specific 
similarity with groups of abstracts remains only the 
smallest group of texts, with keywords: ht, secretin, legs. 
From the keywords of this group and by the contextual 
knowledge of the autism phenomenon we deduce, that in 
this case, the group is related to documents which present 
the concepts, that are rarely mentioned in autism context. 

Figure 7: Comparison between the distribution of abstracts and texts in ontologies with 8 subgroups. 



 

Compared to analysis of texts and abstracts matching, there 
is significantly lower similarity between texts and titles  or 
between abstracts and titles of relative articles. Articles 
about genetics are the only rather important group of 
documents that have some more similar vocabulary both in 
texts versus titles, as well as in abstracts versus titles 
comparison. This is due to the genetic terminology, and to 
the genetic context itself, which is very specific, if compared 
to other researching fields of autism. 
 
4.2  Comparison of ontologies, generated with parameter 
k=5 
 

After having analysed the autism domain by parameter k=8, 
we analysed autism, as it is presented by 214 documents 
from PubMed Central data base, by k=5 and many other 
different parametres as well. Among the groups of 
documents which belong to the certain of 5 subgroups of 
texts and at the same time to its relative subgroup of 
abstracts, the largest similarity is between the group of 
genetic texts and abstracts, which cover the same 51 
documents. Relatively large similarity is seen also between 
the texts and the abstracts groups that deal with virus 
infections. Less similarity is between the group of texts and 
corresponding abstracts subgroup about MMR vaccine. 
Even less specific is similarity between abstracts and texts 
from groups: reinforcement, session, trial and 
reinforcement, sleep, infant. In this case we can notice one 
of the keywords used twice, as a part of definition of two 
separate concepts in texts ontology (the term reinforcement), 
like in abstracts ontology (the term reinforcers). 
The comparison of ontologies with 5 groups of texts and 5 
groups of titles shows the biggest similarity between the 
groups of texts and titles on genetics, as well as between the 
group of texts: reinforcement, session, trial and a group of 
titles, to which belong keywords: autism, children_autism, 
children. Besides the already mentioned genetics articles, 
there are no specific similarities between the ontology of 
abstracts and the ontology of titles. 
 
5  CONCLUSIONS AND FUTURE WORK 
 

When trying to identify some useful knowledge from huge 
volumes of digital data, rather then reading and manually 
analysing all available data, which is a time consuming task, 
we can guide our attention only on the most relevant 
information above domain of interest. Such information can 
be identified by ontologies construction, that we found as a 
very fast and effective way of exploration of large datasets. 
Ontologies actually helped us to review and understand the 
complex and heterogeneous specter of scientific articles 
about autism. 
Comparison of ontologies is, such as ontology itself, 
complex and requires thorough examination of possible 
causes for revealed distributions of documents inside certain 
ontology. Our graphic presentation of compared ontologies 
clearly exposes the main clusters of autism articles, which 
are shown as the highest columns in the graph. Thus it 

provides a powerful way to visualize the biggest similarities 
in observed ontologies, where we can see that the largest 
collection of autism documents always deal with genetics. 
The only exception comes from the comparison of 
ontologies of 5 texts groups and 5 titles groups, that beside 
genetics, gives importance also to the keyword autism 
(autism, children_autism, children). Here rises the 
question, whether the distribution of documents within 
ontologies, woud be the same, if we delete from the input 
files those expressions, that mark the domain itself, as is in 
our case the term autism and its derivatives. In our opinion, 
this entry data preprocessing step could significantly 
change distributions of documents between groups of 
ontology and would contribute to the clearer identification 
of ontology concepts. 
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