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Abstract 

Abstract 

  

Expert Finder is an application for ontology to find the best possible 
expert from the user profiles in the ontology for the search field entered which is 
either a course, area of research or even a project related to a research field. 
Retrieving instances from ontology of an expert finder is considered as a problem 
and in this thesis the different possible ways to overcome this problem are analysed 
and evaluated. The instances in the ontology are retrieved and ranked theoretically 
to provide the most qualified expert for the query, which will be done by using 
various available methods to retrieve the instances and rank them. The results and 
the procedures used for finding the expert are compared with each other to analyse 
their advantages and disadvantages. Although there are various possible ways using 
distributed computing and using databases, it was the aim to work only on 
ontology rather than integrating various available methods which generally 
complicates the task. Distance mapping and Agglomerative hierarchical clustering 
are two methods which are analysed in depth and tailored to the situation to 
provide the required result from the expert finder ontology on which these 
methods are implemented theoretically. Depending on the situation of the 
problem, some of these methods are used partially and tailored according to the 
suitability to the problem that is being analysed.
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1 Introduction  
Metaphysics, a branch of philosophy is the investigation into ultimate 

reality which is greater in scope of a single science. Metaphysics is divided into 
“Ontology” and “Metaphysics proper” where Ontology defines the domain by 
questioning the composure of the domain and the distinguishing qualities of 
reality are described by Metaphysics proper. Together they define the complete 
universe. 

  

1.1 Background 
Fortunately the developments in Computer Science and the Internet 

brought the world together. These developments led to different streams of 
research. One such field is Informatics. When a search is performed, the related 
data is available for the user which . Here the data is collected from the domain of 
Experts where their profiles can be viewed by the user. There are two scenarios 
where this is used. One is when staffing a course in an educational institution and 
the other is when a company requires the assistance of the expert. In both the 
scenarios the list of experts is retrieved where the user will have the flexibility to 
view their profiles. 

Expert finder is an ontology application which is under development. 
It provides search interface with search fields to choose the area (course, 
research…). Depending on the search keywords the application retrieves all the 
experts from the ontology along with ranking them. While retrieving and ranking 
the experts, it is advantageous to perform the actions by taking into account all the 
experience and skill of the expert. If for example, to retrieve the expert for 
delivering a guest lecture, the expert with the highest qualification or who 
published a great number of research articles in that specific field are retrieved. If 
an expert is required to supervise a lab or a lecture, then the expert with the 
suitable qualification and depending on their schedule are retrieved. These ranking 
procedures of the retrieved experts are designed by the group of experts designing 
the ontology. The external scenario is that when the expert finder is used by the 
research and development department in an organization. Here the expert 
retrieved is consulted to solve their queries those they are experiencing in their 
research work. The user using the expert finder can also be the one from a 
marketing department in a manufacturing company whose task is to analyse the 
newly manufactured product so that they can make changes to their product 
depending on the problems experienced by the students during their lab work. 
Here the expert required for them is the one who supervises the lab. 
 
Here the major research questions those have been carried out are: 
• Are there suitable methods to retrieve and rank the experts? 
• Can suitable methods be designed for retrieving expert profiles? 
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1.2 Purpose/Objectives 
The purpose is to carry out the literature search to identify whether 

there are any suitable methods to use and retrieve the expert profiles. After the 
literature the possibility to find a suitable method should be observed and move 
on to the next part where designing of a method can be done. The task here is to 
retrieve the most qualified/required expert for a task whether it is a lab, a lecture, a 
paper or a project. The experience of the experts is related to this ontology with 
respect to their educational qualifications, the course they teach to the students 
along with the time. It also indicates their research work related to the field to 
which it is published. The projects related to the field of research of a particular 
stream of subject on which the expert worked on are listed along with those which 
are also being carried out. From this ontology, the most suitable expert has to be 
retrieved depending on the best ranked expert on the top of the retrieved list. The 
modelled ontology can be viewed in Appendix 1 where there are models including 
the sample profiles. The different entities when used for search, the related 
instances are retrieved depending on their rankings. Here the different ontology 
matching methods are analysed and explained. The methods those thought as 
suitable for the need to retrieve the data as required are applied on expert finder. 
The model of expert finder is presented in Appendix 1. 

 

1.3 Limitations 
Theoretical background on ontologies is used to develop methods 

along with common knowledge taken into consideration. The methods developed 
are theoretically explained with expert profiles. The expert finder ontology is used 
to retrieve the most qualified expert for the needs to be solved internally and 
externally. The internal scenario is that of an educational institution. Here the task 
of an expert is to supervise a lecture or a lab or give a guest lecture. Generally, a 
person is considered as an expert in his/her stream of specialization. So, when a 
search is conducted by a user using the expert finder where the user generally types 
in the name of the course. The hits from the ontology are retrieved in a ranked 
order. The ranking can be defined in various ways. 

  

1.4 Thesis Outline 
This thesis work is divided into different sections as theoretical 

background, methods, implementation, results and conclusion. In detail, the 
section theoretical background contains the basic knowledge regarding ontology 
mapping, the different distances and weight calculation methods. Clustering is 
also explained in this section. Methods to calculate semantic similarity are 
explained. Ontology matching provides the background understanding of the 
necessity of matching between ontologies. In the method section, the possible 
methods that are used on expert finder are explained. In the Implementation 
section, the evaluation of methods described in methods section on expert finder 
are documented. The comparison between these methods is provided to analyse 
the advantages and disadvantages upon one another. Tailoring of these methods is 
done in some situations to obtain the satisfied result. The results section contains 
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the differences between the various methods those were implemented on expert 
finder and the advantages and their disadvantages. The thesis is concluded with 
suggestions and a discussion of other methods those compensate and the possible 
ways to improve the ranking algorithms and the problems which can be solved 
during the software implementation. 

 
Literature from various sources is obtained to analyse and investigate into 

matching methods and their implementation. The relevance between the profiles 
of experts with their information is retrieved depending on the ranking. 
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2 Theoretical Background 
The theoretical background regarding Ontology matching is 

provided in section 2.1. The section 2.2 explains the clustering process along with 
agglomerative hierarchical clustering. The taxonomy similarity, relationship 
similarity and attribute similarity are the different similarities considered while 
creating clusters. The final section in theoretical background covers the different 
semantic similarity methods. 

2.1 Ontology Matching 
The use of ontology increases the heterogeneity problem. Several 

factors are observed in the same domain which increases the heterogeneity 
problem. For example, there are two independent organizations, having their own 
ontology. One is a library and other is the book store. They have an ontology 
related to the domain book. Library considers different volumes of the book, its 
author, published year. But store seller considers it relating to the entities 
shipping, tax, etc. So their context of using the book is different. Ontology 
matching is the process of finding these correspondences. [1] 

In applications, matching of models is considered as an important 
operation. Matching of models dynamically with the applications is gaining 
importance in the modern era. Relation matching of different entities in the 
ontology is the main procedure that is adopted by the engineers to obtain the 
result. Information integration system helps to translate a query and retrieve all the 
relevant results from the common ontology. The required query is translated to 
the triple representation of the common ontology which is in the form of (subject; 
property; object). All the related entities are identified from the common 
ontology. All the instances are retrieved from the ontology to obtain the results of 
the query. [1] 

Actors in ontology have different properties and the avoidance of 
heterogeneity is a complicated task. According to Uschold and Gruninger, the 
forms of ontology are distinguished depending on their mode of expressivity. The 
different forms of ontology are shown in figure 1 below which is in the increasing 
mode of expressivity. [2] 
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Figure 1: Forms of Ontology [2]. 

In ontology, the ordering of classes and subclasses in a hierarchical 
order is called taxonomy. As we are considered with taxonomy in ontology, it 
would be necessary to have the overview of it. Taxonomy can be more understood 
as a directory organization of data on a personal computer. The engineers working 
on an ontology consider the best form of taxonomy for the domain they are 
designing it for. The general taxonomy of a library can be represented as in figure 
2 below. [1] 

Volume

Essay

Library critics

Politics

Biography

Autobiography

Literature

Novel

Poetry
 

Figure 2: Library Taxonomy [1] 

Ontology model is the form of logic theories where the meaning of 
the model is not understood directly but the situation is interpreted. There are 
various languages in which the ontology can be expressed, but OWL is the 
standard language in which the entities of ontology are expressed. The fragment of 
ontology can be represented with different entities as in figure 3 below. [1] 
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subject

subject

Volume

Essay

Library critics

Politics

Biography

Autobiography

Literature

Novel

Poetry

year

author

title

isbn

Human

Writer

integer

string

uri

Dr. A. P. J. Abdul Kalam: Wings of Fire

Mario Puzo: The Godfather

 

Figure 3: Ontology fragment [1] 

 

In the above ontology, author is the subclass of writer in the general 
domain and volume in the domain of library. The instances related to the 
ontology like in the case above, “Wings of Fire” is an autobiography of ‘Dr. A.P.J. 
Abdul Kalam’ [3] which is an instance of the class ‘Autobiography’ and “The 
Godfather” is a novel written by ‘Mario Puzo’ [4] and instance of the class Novel 
in the domain of library. Classes, individuals, relations, data types and data values 
are the different types of entities in ontology. [1] 
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Classes are organized in the form of taxonomy. Autobiography and 
Novel are an example of classes in the above ontology. Ontology consists of 
instances, known as objects. They are the instantiations of classes and their 
relationships in the ontology are done logically. The relations are represented in 
other words as property. These relations can be system default in the OWL or can 
be created depending on the relationship needed. They are taken as a subset of the 
domain. Data types and data values give the meaningful value to the instance. [1] 
 

Ontologies can be viewed as a tuple where classes are denoted as C, 
instances as I, relations as R, data types as T, and different values of data types as 
V. Here ≤, ⊥, ∈, = are used to describe the relations as specialization, exclusion, 
instantiation and assignment respectively. The ontology tuple is denoted as: [1] 
 

=∈⊥≤= ,,,,,,,, VTRICo  
 
Where, the relations work on: [5] 
 
Specialization )()()()( TTRRCC ×××=≤ UU  
Exclusion )()()()( TTRRCC ×××=⊥ UU

)()()( TVCI ××=∈ U

 
Instantiation  
Assignment  )()( VIPI U××==
 

Ontology can be interpreted using interpretation function which 
works on class, instances, relations data types and values within a domain. A 
model can be interpreted from the instantiation function of ontology. 
 

2.2 Clustering 
As Pawel Lula and Grazyna Paliwoda-Pekosz suggested in their paper 

“An ontology based cluster analysis framework.”, that all the objects in the flat 
data sets which usually operate with classical data analysis methods and it is 
difficult to establish the relationships between them. The flat data set is 
constituted in a way that the objects are placed and in the rows and the columns 
contain the variables, which are the properties of the objects and all the variables 
are identical. Here in the flat data set, the objects are homogeneous. [5] 
 

The difference between the ontology based methods and the classical 
based methods can be in a way that the ontology based methods are more 
sophisticated like performance on calculations on complex objects which always 
require the necessary theoretical information. [5] 
 
Cluster analysis is used to have homogeneous cluster which contain objects. 

7 



Theoretical Background 

2.2.1 Agglomerative hierarchical clustering 

Dendogram, which is a tree in the graphical form, is the result of 
application of agglomerative hierarchical clustering on the objects. In this 
clustering, all the object pairs have their similarity matrix calculated. All the 
objects are in a different cluster and the closest clusters are merged together. After 
merging, the cluster is taken as a single cluster and the modification in the 
similarity matrix is calculated again. It is always seen that the closest clusters are 
merged together in agglomerative hierarchical clustering. [5] 
 
Modification of agglomerative hierarchical clustering algorithm: 
 

Similarity matrix is calculated with the ontology specific methods to 
calculate the distance between the similarity and also the way in which the clusters 
are near to each other and along with the objects distance or the similarity to the 
cluster. [5] 
 
Dimensions of Ontology based similarity: 
 

 Taxonomy similarity (TS) 
 Relationship similarity (RS) 
 Attribute similarity (AS) 

 
Maedche and Zacharias in their paper “Clustering Ontology-Based Metadata in 
the Semantic Web”, suggested a formula for the calculation of the similarity which 
is, [5] 
 

art
IIASaIIRSrIITSt

IIsim jijiji
ji ++

×+×+×
=

),(),(),(
),(  

 
where, t, r and a are the weight in the dimensions of TS, RS and AS respectively, 
and Ii, and Ij are the instances in the ontology. And after generalization of the 
formula with the aggregation function f, it can be presented as, [5] 
 

)),(),,(),,((),( jijijiagrji IIASIIRSIITSfIIsim =  
 

This is used as the aggregation formula to calculate the similarity. Ontology based 
cluster analysis framework (OBCA) is used to calculate the similarity for the 
reasoning environment. Here in this framework, TS, RS and AS are aggregated to 
get the combined similarity. The framework looks like in figure 4: [5] 
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Model Set of individualsQuery

Taxonomy similarity Relationship 
similarity Attribute similarity

Taxonomy similarity 
matrix

Attribute similarity 
matrix

Relationship 
similarity matrix

Aggregation

Similarity matrix

 
Figure 4: Ontology based cluster analysis framework [5] 

 
Taxonomy similarity (TS): In the agglomerative hierarchy, the classes and 
categories similarity of the objects is presented. The concentration on the 
hierarchical structure of the categories is concentrated. There are a number of ways 
that have been used to calculate the similarity between the classes presented in the 
taxonomy. A few of them are: [5] 
 

 Wu and Palmer measure: The distance of the path between different classes 
and from the root node is calculated. [5] 

 

HNN
HCCsimWL ×++

×
=

2
2),(

21
21  

 
Here, C is a common cluster similar to both the classes C1 and C2. N1 and 
N2 are the minimum number of edges to the most common class in cluster 
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C and from the common class C to the root of the ontology is represented 
using H. [5] 
 

 Upward cotopic similarity: This method has been suggested by Maedche 
and Zacharias. As the name specifies, it looks only in to the related topics 
until two levels in the super class using Jaccard’s similarity using, [5] 

 

)()(
)()(

),(
21

21
21 CUCCUC

CUCCUC
CCsimMZ

U

I
=  

 
where, the set of super classes of Ci are represented by the class union set 
UC(Ci) in the above formula. [5] 
 

 Measures based on Information theory: As suggested by Resnik and Lin in 
their paper “A Comparative Study of Ontology Based Term Similarity 
Measures on PubMed Document Clustering.”, each clusters information 
content is represented by IC(Ci) and using the logarithmic and frequency 
function log and freq respectively on that class. [5] 

 
))(log()( ii CfreqCIC −=  

 
Relationship similarity (RS): The objects/instances when compared with their 
RS, it is to observe the similarity of their links to other objects. For example, a case 
situation of a professional driver class can be taken in the domain of transport. 
Here, there are two instances which are similar to each other like the taxi driver 
and the bus driver. When their relation to other objects are observed, we can 
deduce that “A bus driver drives a bus”, and “a taxi driver drives a taxi”. Here in 
these two circumstances it can be observed that they both share the similarity in 
the links of driving a specialized vehicle. [5] 
 
Here all the objects/instances having relationship between O1 and O2 are to be 
observed and the TS and AS are to be calculated between these clusters formed 
with O1 and O2. The results thus obtained from calculation of TS and AS between 
these sets should be aggregated. [5] 
 
Attribute similarity: The similarity of numbers, intervals, nominal values, strings, 
text, sets and sequenced attributes are refreshed. As objects have many attributes, 
hence aggregation of attribute similarity is used. Upon the attributes used in the 
ontology, the attribute similarity between the objects/instances changes a lot and it 
is always better to discuss the similarity between the attributes used for 
objects/instances in the ontology. So it always suggested by Pawel Lula and 
Grazyna Paliwoda-Pekosz to use the partial similarity to 0 and they said that those 
explicitly similar cannot be reasoned to be dissimilar. To take the similarity they 
suggested the methods theoretically that the following methods can be used. [5] 
 

 Arithmetic average 
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 Geometric average 
 Harmonic average 
 Quadratic average 
 Weighted average 

 
Numbered attribute: In the numbered attribute, the calculation of the maximum 
difference between all the values was one of the measures suggested by Maedche 
and Zacharias. Here they calculated the similarity using the maximum and 
minimum value of the attribute that is being compared with the achieved values of 
that attribute with different objects. The similarity comparison formula used was: 
[5] 

MINMAX
ba

basimn −
−

−=1),(  

 
Intervals attribute: The length of the interval I is calculated with the observed 
interval length used in the similar objects and the similarity calculation is done as: 
[5] 

21

21
21 ),(

ll
ll

llsimi
U

I
=  

 
Nominal valued attribute: The similarity between two nominal values is 
calculated as: [5] 

 
 

⎩
⎨
⎧

≠
=

=
21

21
21 0

1
),(

nnif
nnif

nnsimnom  
 

 
String/Sequence attribute: Maedche, A. and Staab proposed a way to measure 
the string attribute using edit distance. As well there are other methods which do 
not use the concept of edit distance. Edit distance (ed) is used to calculate the 
possibilities in which one string can be converted to the other similar string. If l1 
and l2 are the strings that are being compared, then the proposed way was that 
using the similarity function: [5] 
 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛ −
=

),min(
),(),min(

,0max),(
21

2121
21 ll

lledll
llsims  

 
Text attribute: Logarithmic weighted represented of the frequency of the words 
found in the documents using the matrix representation. In the matrix 
representation of the frequency, the columns consist of different documents and 
the rows consist of different words that need to be identified in the documents. xij 
is the representation of the frequency of word i in document j. In this the total 
numbers of words in the document are represented by N and the total of 
documents that contain the work i is represented as dfi, then xij is replaced by yij 
calculating the logarithmic weight using: [5] 
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( ) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+=

i
ij df

Nx log*)log(1yij  

 
Set attribute: Jaccard similarity is used to calculate the similarity between two 
sets. [5] 

BA
BA

BAJ
U

I
=),(  

 
Data sets have been used in tabulating data where each columns 

contain the variable for the objects in the rows called datum. It is presented in 
such a way that each variable of itself and describes the characteristics of that 
object in that row. As it considered that the ontology based methods are more 
reliable in defining the relations between the objects that the classical methods,  
the concept of cluster has become a point of interest. In ontology where each 
object has many relationships and gets complicated, the concept of cluster is 
introduced. While implementing the ontology, the domain specialists take the 
precaution to define these clusters where the relationships between different 
categories and objects are defined. According to Pawel Lula and Grażyna 
Paliwoda-Pekosz, the structure is ontology is divided into Categories description 
and Objects description. In the categories description, the taxonomy of the classes 
and the relationships between different classes is provided along with the class 
definition and the attributes data type. Objects description consist of the class to 
which the object belongs and the attribute values. It also specifies the various 
relationships with other objects in the ontology. [5] 

 

2.3 Semantic Similarity 
The comparison between two documents, words or contexts is 

necessary to examine the strength between them. The calculation of the 
relationship strength between these is called semantic similarity. In ontology, 
semantic similarity is the extent of relatedness between the nodes of the ontology. 
This similarity is calculated with regard to the distance between the nodes which 
are connected via edges. Distance of each edge is considered as one in general and 
the similarity between the nodes is calculated. There are different methods for 
calculation of the similarity between these nodes. Some of these methods which 
can help to find the semantic similarity within the ontology are shown in the 
figure below. This following theoretical content has been analysed from 
“Ontology-based relevance assessment: An evaluation of different semantic 
similarity measures” presented by the authors Michael Ricklefs and Eva Blomqvist. 
[6][10] Their article provides references to these methods in detail which are 
provided as reference which also included here so as to go through them if 
necessary. They have used these methods in defining a gold standard of 
“evaluation of different semantic similarity measures”. [9] 
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Figure 5: Methods for calculating semantic similarity 

Simple weighting: In this method, each edge as said before is considered to have 
weight one. The distance between one node to the other is calculated using the 
shortest path between two nodes. [6] 
 
Sussna’s weighting: Along with the taxonomy, the available possible couplings 
are included in calculating the similarity between the nodes in the ontology. 
Relation entity will be given an interval rather than a specific weight like in simple 
weighting. Then, the distance between the nodes is calculated using the weights 
between the neighboring nodes in that path. The weight of the edge is calculated 
using: [8][10] 

)(
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rji cn

ccw −
−=→  

 
Where, minr and maxr are the weight intervals of relationship in the edge. All 
relations in ontology have their inverse relations. nr(ci) is called the fanout factor 
which is the total number of relation/edges leaving the node. 
 
Then the distance between the neighboring nodes is added in the shortest path. 
The distance between these neighboring nodes is calculated using: 
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Where, lene(p) is the distance of that node from the root. 
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Shortest path method: It is used to calculate the distance between two nodes in 
ontology by considering the minimum weight of the edge, and taking all the edges 
in the ontology into consideration. If c1 and c2 be two concepts in ontology where 
the minimum number of links between c1 and c2 is given by L. The maximum 
distance between the concepts is represented as MAX. Then the similarity between 
the concepts using the shortest path is given by: [10][12] 
 

LMAXsimsp −= 2  
 
Rada et al Method: Two concepts in ontology can be compared by using Rada et 
al method. This method is used to calculate the shortest distance between two 
concepts in the path available between the concepts that are being analysed. But 
this method is used to calculate the path only in the taxonomy that has been 
provided for the ontology. Here, the types of links are not considered in an 
ontology, but the nodes are traversed in the ontology by considering the IS-A 
taxonomy. [12] 
 
If A, B are the concepts in ontology then the distance between A and B are 
represented as: 
 

Distance (A, B) = minimum number of edges separating A and B 
 

The distance between two groups of concepts proposed by Rada et al where there 
are k elements of Xi and m elements of Yj is given by: 
 

Distance ∑∑
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Hausdorff method: Related objects are considered as a set in the ontology. The 
most different node in the sets are observed, and the maximum distance between 
these most different nodes is calculated by: [10][11] 
 

}))),((min{max}),),((min{maxmax(),( AabadBbbadBAd
BbAan ∈∈=

∈∈
 

 
Given a dissimilarity function ℜ→×= EEδ , the Hausdorff 
distance between two sets is a dissimilarity function 

such that ℜ→×=Δ EE 22 E⊆yx∀ , , [1][13] 
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Sum of minimum distances: As the objects are divided into sets, the minimum 
distance between each object in one set to any object in the other set is calculated. 
The neighbouring objects in the same set are not considered. The total distance is 
calculated by summing up of these distances by: [10] 
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Surjection, Fair Surjection and Linking: 
 

The distance between the sets is calculated by using surjection ( ) 
from the larger set to the smaller one. Then the distance between each object in 
one set to all the others is also mapped to minimize the distance. Consider two sets 
A and B with A = {a1, a2, a3…., an} and B = {b1, b2, b3…., bm}. Here all the elements 
in B are the result of the function of A. There will no element in which is not 
mapped. It is also possible that element in B can be mapped by one, more than 
one or all the elements in A. Surjection is done by: [10] 
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Fair surjection is a surjection, but it is said to be fair when the 

elements in the larger set are mapped evenly to the elements in the smaller set. The 
mappings between the objects in the smaller set differ by one and are calculated 
by: 
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Linking is the minimum sum of the paths which can link all the 

objects in one set to at least one object in the other set. It is calculated by: 
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A relation  between two sets A and B is a surjection if BAf ×⊆

(:) afd ),(),,( dbccba =⇒∀
faBb ∈∃∈∀ ,

=∈
baA∈ ),(:

 and 
(Figure 6). A surjection f between A and 

B is fair if 1}{} 1 ≤− − yfx{:, 1∈∀ −fByx , so f maps the elements 

of A on elements of B as evenly as possible. A linking  is a 
relation such that 

BAf ×⊆
baB ∈ fbAa ∈∃∈∀ ),(:,  

and fbaAaBb ∈∈∃∈∀ ),(:,

,( ba

, so all elements of A are associated 
with at least one of B and vice versa. A matching f between A and 
B is a relation such that )db(: ca),(), fdc =⇔=∈∀ , so each 
element of A is associated with at most one element of B and vice 
versa. [14] 
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A surjection A fair surjection

A linking A matching
 

Figure 6: Relation between two sets 

16 



Methods 

3 Methods 
The main purpose of this thesis is to solve competitive questions in 

the form shown in figure 7. There are different possible methods which are used 
to retrieve the results. The different methods that are suitable for this are analysed 
and implemented on the expert finder ontology. Distance/weight calculation 
between the nodes are one suitable way of calculating the similarity between the 
nodes/instances. The other one used is through clustering. The retrieved results are 
to be ranked to give the best priority between the obtained instances. The idea of 
clustering approach method is provided in section 3.1 and semantic similarity 
approach is provided in section 3.2. 
 

 
Figure 7: Competitive Question 

3.1 Clustering Approach 
Clustering approach is a method that has been used to group together 

the similar concepts together defining them as a cluster type. Each cluster type has 
many cluster names depending on the major attribute in the cluster. In this 
section, the design and problems with regard to clustering approach are provided. 

3.1.1 Design 

Clustering of the objects in the ontology can be performed by the 
process shown in figure 8 below. Here all the objects in the ontology are 
considered and the required operations are performed on them. The similarity 
matrix is calculated between each pair of the object present in the ontology. The 
similarity matrix represents the distance between each concept in the ontology. 
Assume that there are six concepts in an ontology. The distance between each 
concept to all the other concepts is represented in a matrix form which is called as 
the similarity matrix. The example of the matrix is shown in Table 1 below. 

Table 1: Similarity Matrix 

  Concept1  Concept2 Concept3 Concept4 Concept5  Concept6 
Concept1  0  4  6  2  8  6 
Concept2  4  0  2  4  4  2 
Concept3  6  2  0  2  2  4 
Concept4  2  4  2  0  8  2 
Concept5  8  4  2  8  0  4 
Concept6  6  2  4  2  4  0 

 
In the matrix it is observed that the distance between concept1 and 

concept2 is 4, concept3 is 6, concept4 is 2 and so on. Here the distance between 
themselves is 0. Distance calculation methods are used to calculate the distance or 
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the similarity between two objects in ontology. After calculating the similarity 
matrix, each object is considered as an individual cluster. This is done to make the 
possibility of combining the nearest cluster and to consider them as an object for 
further calculations. Here the distance and similarity is calculated using distance 
calculation methods between an object and a cluster and between clusters. Then 
again the similar cluster which has been treated as an object is combined. This 
process is continued till the desired clusters are obtained. [5] 

 
The aggregation function of the taxonomy similarity, relationship 

similarity and attribute similarity described in section 2.2.2 Agglomerative 
hierarchical clustering are used to calculate the similarity between the objects as 
suggested by Maedche and Zacharias in "Clustering Ontology-Based Metadata in 
the Semantic Web" during 2002. The aggregation function is: [5] 

 
)),(),,(),,((),( jijijiagrji IIASIIRSIITSfIIsim =  

 
Where TS is the taxonomy similarity, RS is relationship similarity 

and AS is attribute similarity and fagr is the aggregation function. The similarity 
between the object and the cluster can be calculated by describing the relationship 
between them like whether it has a single link with the cluster, or has multiple 
links, average link, complete link and whether it is a centroid. It depends on the 
domain specialists who intend to design the cluster and the ontology. [5] 
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Figure 8: Clustering process 

 Each cluster thus formed is virtually treated as a different cluster and 
will be given an OWL file treating it as a separate domain. A complete ontology is 
considered as a network of all the differently formed clustered ontology. This is 

19 



Methods 

done as a connection is needed between each other as there may be shared 
resources or instances. [5] 

3.1.2 Problems 

 In cluster approach method, there were several problems that are to be 
anticipated. These problems are regarding to those related to the concepts to be 
clustered into a set. Here, the ontology development team has to brain storm 
regarding these clustering concepts. Each developer has a different opinion on 
grouping the concepts. Hence, a collaborative effort will provide the better design 
for the ontology. Secondly, the ranking algorithms to rank the retrieved experts are 
also a complicated process. The different scenarios suggest different ranking 
approaches. While working on the expert finder for internal usage, the expert 
retrieved is to supervise the lab or class. Here, the different problems experienced 
are: should the retrieved expert be allotted a lecture or lab? Or is it to know who 
the best expert available is? The latter is for refreshing the information of current 
affairs about the institution but not for any use of information. The ranking of 
these experts can be done in an effective way by collectively defining the usage of 
ontology by the designers. When expert finder is used for external usage, then 
there are different opinions in ranking. Here, the most experienced expert who has 
practical knowledge may be needed rather than theoretical knowledge or vice-
versa. These problems cannot be instantly solved during the development of expert 
finder but by integrating the changes to the expert finder can solve then in the 
course of use. 
 
 The other problem that is expected to occur is that with regard to the 
processing time. The clustering analysis method as mentioned in this thesis, it was 
suggested that the ontology will have virtual sub ontologies which are clusters. 
There may be a large number of sub ontologies while working in real time. The 
processing of these large numbers to retrieve the experts and rank them will 
literally take more time and resources. The size of expert finder increases in 
proportion to the number of cluster types and cluster names suggested. 
 
 One other problem that is faced is that during the clustering process 
where the distance matrix is calculated between the concepts. The distances 
between all the concepts have to be retrieved and then the nearest concepts are 
clustered together. Here while calculating the distances, there are different 
problems those can be encountered. One was when the concepts are considered 
with the universal domain they are close to each other, but while calculating the 
distance matrix, they may be the farthest concepts in the ontology. 
 

3.2 Semantic Similarity Approach 
Semantic similarity approach is performed by calculating the distance 

between nodes in the ontology. The shorter the distance, the stronger the 
relationship between the nodes. In this section, the designing principle of semantic 
similarity is provided along with the problem which occurs.  
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3.2.1 Design 

 

Figure 9: Expert-Course Ontology Example 

 
The Figure 9 above is an example created to explain the distance 

weighting methods which are used to calculate the semantic similarity. Here, the 
figure 13 explains the portfolio of three different experts those were employed in 
different departments in the institute of JTH. Here, the Expert1 works in 
Information Engineering which is a part of Computer Science and supervises the 
lecture in Information logistics along with Expert2 who also works in Information 
Engineering. Expert1 supervises “lab in Java”, which is a course in Programming 
which is part of Computer Science. Expert3 also supervises “lab in Java” but works 
in Design and Modelling which is a part of Mechanical Engineering. 

 
As the ontology contains the relationship properties, the taxonomy of 

properties and their sub properties are considered to provide the best possible way 
to search the experts. The property in the higher level is used to retrieve the expert 
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rather than its sub properties. This is done to rank the retrieved experts collective 
for their overall contribution to a particular course or topic. Some other criteria to 
be observed are those of the expert’s qualification and designation which can be 
hard coded during the development of expert finder application. 

 
The distance of the nodes in the taxonomies is observed as an 

advantage. The taxonomy of the properties of “supervise” is considered and in this 
taxonomy, the “supervise lab” and “supervise lecture” are the sub properties the 
property “supervise”. If the relationship “supervise lecture” is passed in the query, 
the neighbouring properties are checked until the distance 2 which is rather 
checking “supervise” and “supervise lab”. The “supervise lab” has the distance 2 
and “supervise” has the distance 1. So, the distance between “supervise lab” and 
“supervise lecture” is used in ranking procedure which is provided in the 
implementation section. 

3.2.2 Flowchart 

The generalizing flowchart is shown in figure 10. The figure shows 
the flow of the procedure in which the semantic similarity measure is performed. 
The query of the competitive question is taken and applied on the ontology of 
expert finder. The objects and relationships in the competitive question are 
retrieved from the ontology. The experts related to the Object: Node and the 
relationship are retrieved and stored temporarily. The other relationships other 
than the one in query with the object are considered to identify the other nodes 
connected to the primary node. Then the distance between the experts stored 
temporarily are compared to the other nodes identified which is stored internally. 
Then the ranking of the experts is performed by the distance matrix. 
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Figure 10: Semantic Similarity flowchart 

3.2.3 Problems 

In the semantic similarity approach the problem was faced was 
during the ranking procedure. Although the retrieval of experts is easy, the most 
decisive problem faced was during that of ranking. The distance between the 
course and any expert is two, so the experts are retrieved in an instant. But then 
when calculating the distances between the experts and the other nodes which 
were having relationships with the course, the priority of the relationships decides 
the ranking. This can be explained by the example considering different overviews 
of expert finder. 

 
The user when using the expert finder for internal purpose has his 

own purpose for searching for an expert rather to just find the expert to supervise a 
lab or a lecture. It may be for finding a suitable person to work with on a research 
project. It can also be to find an expert to write a scientific paper. Analyzing this 
scenario, it is observed that there should be one more search word to be used to 
rank the experts in an efficient manner. The designers can incorporate this 
possibility while developing expert finder. 
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The other search word is necessary when working with expert finder 
internally is to retrieve the experts related to one particular instance rather in 
general. For example consider the situation that an expert is required to supervise a 
lab for a course. For this purpose it is not necessary to list the most valuable expert 
available. In this situation, the search can retrieve a PhD scholar with an 
experience in that course. So the extra search word will help retrieve the experts 
who are PhD scholars and rank them. This way of search will help the user of 
expert finder to select from a fewer and suitable experts required for a task. This 
can also be incorporated 
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4 Implementation 
The clustering and semantic similarity approaches described in the 

methods section are implemented theoretically on the expert finder ontology. In 
clustering the different clusters possible are considered from the ontology. In 
semantic similarity the two courses in different situations with experts are taken as 
to perform the implementation. 

4.1 Ranking Criteria 
Ranking Criteria is used for ranking of the Experts during the 

implementation of the clustering approach and semantic similarity approach on 
the expert finder. Here in this section the criteria used in special situation is 
analysed. Observing the ontology presented in figure 18 below in section 4.3: 
Semantic similarity, it is observed that there are two experts Expert1 and Expert3 
who supervise lab in java. Here while retrieving the expert using the methods, 
both the experts are retrieved as they contain a direct relationship with Java, but to 
rank them in this example it is necessary to consider the options: 

• The departments in which the expert is working in: 

• The department which handles the course: 

• Distance between the retrieved Expert and the department which handles 
the course. 

So, considering the above options, the Expert related to the 
department which handles the course has a better rank. The other possibility that 
can be considered is that field of study that the expert is related to. If the expert 
has a higher qualification than the other expert in the same field of study as that of 
the course but was related to another department to which the course is not 
related, then considering the experience of the expert a better rank can be 
obtained. The top 10 to 20 experts retrieved contain the information in which the 
search has been organised to retrieve the experts. Then the user has wide choice to 
select any of the expert to retrieve more profile details. The sample output of the 
search is shown in Figure 11 below. 
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Figure 11: Expected output of Expert Finder with specifying criteria 

 

4.2 Clustering 
 Clustering of Expert Finder ontology is done by creating different 
cluster types with the related entities in each cluster. The different clusters that can 
be formed will be decided and modelled by domain designers. The related entities 
are mapped together in each cluster type. In this model, the different clusters that 
can be formed can be like shown in table 2 below. [7] 

Table 2: Cluster type/Entities 

Cluster type Entity
Degree Expert

 earned degree
 Degree
 in area
 Field of Education

Course Expert
 gave lectures
 Course
 related to field of education
 Field of Education

Practical work Expert
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 supervised practical work
 Course
 related to field of education
 Field of Education

coordinates Expert
 coordinates
 Programme
 consists of
 Course

published Expert
 published
 Publication
 related to research field
 Research Field

 
The above mentioned clusters are of the form as shown in the figures 12, 13, 14. 
15 and 16: 

 
Figure 12: Cluster type: Degree 

 
Figure 13: Cluster type: Course 

 
Figure 14: Cluster type: Practical work 
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Figure 15: Cluster type: coordinates 

 
Figure 16: Cluster type: published 

The available instances in each cluster are shown in table 3 below. 

Table 3: Data of clusters used 

Cluster Name Cluster Type Number of Instances 
Computer Science Degree 1
SoftwMethCourse Course 1

SoftwMethLab Practical work 2
Ontology Engineering published 2

 
And rank the different instances obtained depending on their experience in the 
specific field. To solve this problem, and to rank the instances, we compare the 
clusters we have. Each cluster is considered as a set and all the instances are 
considered as elements. Here we have different sets as: 
 
Computer Science = {Expert1} 
SoftwMethCourse = {Expert1} 
SoftwMethLab = {Expert4, Expert1} 
 
Performing set operations, for ranking, we can rank them for the above question 
as: 
 
Rank 1: Expert1 
Rank 2: Expert4 
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The expert in the course SoftMethLab is required. So here, we need 
to check the clusters of Course and the Department in which the course is offered. 
Then the expert supervising the labs in the subject has to be found. Here as we are 
dealing with only the experts in the computer department, the cluster required for 
the course and the department has not been defined. As various experts from 
various departments can teach the same course, we need to check whether the 
expert is related to department to provide a quality ranking. The experts field of 
study along with the research groups will also help in proving the rank. 
 
In the above situation, we need to find the expert who supervises the practical 
work. As from the sets, we use the relation of the sets to provide the reasoning. 
Here, the expert supervising the lab work is checked whether he/she has been 
qualified in Computer Science. 
 

ienceComputerScabSoftwMethL I  
 
To check the experts other relation with the course the following relation is used.  

ourseSoftwMethCabSoftwMethL I  
 

From these, the most eligible person is ranked as the best; hence, the ranking is 
proved. 
 

4.3 Semantic Similarity 
The competitive question which needs to be solved is theoretically 

explained. Here, we consider the question shown in figure 17 below. 
 

 

Figure 17: Expert-Course (Java) Competitive Question  

 
From the figure 9, we can observe that there are two experts, Expert1 

and Expert3, who are supervising “lab in Java”. This information can be 
interpreted as the ontology modelled is pretty small. But, in a large ontology, it is 
difficult to see and tell. The method to retrieve the experts is explained in this 
small ontology. 
 

From the given competitive question in figure 17, it is observed that 
there are two objects and the relationship between the objects is provided. One 
object has been defined as Java, but the other object has to be found. In the 
ontology, Java is taken as the main node from which the experts should be found. 
Here the inverse relationships are also considered to have the distance 1. The 
question “Java is supervised by” also means the same as the competitive question. 
All the relationships with Java are then analysed and then the nodes linked with 
“supervise lab in” or “lab supervised by” are retrieved. From the given sample 
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ontology it is summarized that Expert1 and Expert3 are the nodes connected to 
Java. 
 

The taxonomy of relationship should also be considered. But, here 
the basic method is explained. The Method with relationship taxonomy will be 
explained later. After retrieving the experts, they should be satisfactorily ranked. 
But the taxonomy of course Java along with the department offering it is analysed. 
 

 
Figure 18: Subject: Java Ontology 

In figure 18, which consists of the node Java and the relationship 
“supervise lab in”, the distance between Java and Experts who supervised lab is 2. 
The path considered between the Expert and Java is shown in Figure 19 and 
Figure 20. The experts retrieved from this are Expert1 and Expert3. Now, the 
other relationships of Java are considered. The other relationship “is a course in” 
connects the nodes Java and Programming. The minimum distance using Rada et 
al. is calculated between the retrieved experts and Programming which has a 
relationship with Java. Here the path between the Experts and Programming is 
shown in Figure 21 and 22. While doing this, the other relationship between Java 
and “supervise lab in” is ignored. Then we have the distances as shown in the table 
4 below. 
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Figure 19: Path between Expert1 and Java 

 
Figure 20: Path between Expert3 and Java 
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Figure 21: Path between Expert1 and Programming 

 
Figure 22: Path between Expert3 and Programming 
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Table 4: Distance of Experts teaching Java 
Expert Distance from Programming 
Expert1 4 
Expert3 8 

 
Hence, in this case, depending on the distances, the ranking is provided as: 
 
Rank1: Expert1 
Rank2: Expert3 
 

Now the course Information Logistics and the relationship “supervise 
lecture in” are considered. Here, we will follow the same method as described for 
Java, to retrieve the experts. In this situation the taxonomy of relationships is 
explained. We have the taxonomy of relationship supervise as shown in the figure 
23. The ontology while being designed contains several properties. Each property 
has its domain and range. Here, while considering the taxonomy of supervise 
property, the top level property supervise is in the first level and its sub properties 
like supervise lab and supervise lecture are sub properties of supervise. It would be 
better when a top level class is considered to retrieve the expert where the expert is 
retrieved to deliver a guest lecture rather than to supervise a lab or a lecture. 
Through this way, all the experts related to that course are retrieved and ranked 
depending on their other experiences and qualifications. The hierarchy of the 
qualifications can also be hard coded while developing an algorithm so as to rank 
them depending on their qualifications. The sample hierarchy of the qualifications 
is shown in figure 24. The other criteria to rank the experts are through their 
designation in the institute they are working in. The sample hierarchy of 
designations is provided in figure 25. Either one of the hierarchies of the 
educational qualification or designation can be used as they are almost the similar. 
 

 
Figure 23: Taxonomy of relationships 
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Figure 24: Hierarchy of Educational Qualifications 
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Figure 25: Hierarchy of Educational Designations 

 
Now, we have the competitive question as shown in the figure 26 below: 
 

 
Figure 26: Expert-Course (Information Logistics) Competitive Question  

 
From the ontology, we now use the node Information Logistics and the 
relationship supervise and its sub-properties which are: 
 

• Supervise lab in 
• Supervise lecture in 

 
Here, we retrieve the experts: Expert1, Expert2 and Expert4 as shown in the table 
5 below. 

Table 5: Top level relationship with experts 
Expert supervise lecture supervise lab 
Expert1 ● ● 
Expert2 ●  
Expert4  ● 

 
The ranking can be directly observed that Expert1 is more qualified 

as he supervises both the lecture and the lab of Information Logistics. But, there 
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are other factors to be considered like, the qualification of the experts and their 
research material published. 
 

Now, the other relationships between Information Logistics are 
considered which is “is a course in”. Then, as it is a course in Information 
Engineering, the distance between the experts and Information Engineering is 
considered. Here in this case, the distance between all the experts and Information 
Engineering is the same as every expert retrieved in this case works in the same 
specialization. Now, the qualifications of the experts are considered. 
 
Expert1: PhD in Computer Science 
Expert2: Master in Computer Science. 
 
As Expert1 has the higher qualification he is considered the best and he also 
presented a paper on Ontology related to Information Engineering. Hence, the 
ranking is: 
 
Rank1: Expert1 
Rank2: Expert2 
Rank3: Expert4 
 

From the ontology expert finder, the competitive question which is 
to retrieve the expert who is supervising a particular course is analysed. Here the 
question contains two objects and the relationship between these objects. One 
instance is that of the expert and the other is that of the course. The course and 
the relationship are considered. The nodes those of the experts with a relationship 
with the given course are stored internally. The nodes with other relationships 
excluding this present relationship which has been used are retrieved. Then the 
distance between these nodes and the experts which are already stored internally 
are calculated. Then the ranking is achieved by the table which constitutes the 
frequency and distance obtained. Here the accurate decision has to be taken so 
that the best possible expert gets the better rank which is shown in the following 
figure 27. 

 
Figure 27: Best possible expert calculation 
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In the above figure, the distance between experts and related nodes is 
shown. Here, the best expert can be observed in a way where the expert is 
concerned with various other related nodes to that course. If the expert is related 
to more number of related nodes, then that expert is ranked in a better rank than 
others. Conflicts occur when the nodes are common between the experts retrieved. 
Then the distance is used to rank the expert. For example observe the figure 28 
where there are three experts with different distances and same nodes those 
compared with them. 
 

 
Figure 28: Example Scenario of best possible expert calculation 

 
Here, all the experts have some or the other distance with all the four 

nodes which are Information Logistics, Information Engineering, Ontology and 
Java but have different weights. Here to rank the experts, shortest distance of the 
experts is considered. Hence, the ranking can be allotted as: 
 
Rank1: Expert1 
Rank2: Expert2 
Rank3: Expert3 
 

The different scenarios can be considered while ranking which can be 
internal scenarios and external scenarios. Considering the external scenario, if an 
industry is searching for an expert of Java and related to ontology, then the 
ranking can be provided in a way where java is given the highest priority along 
with ontology and the minimum distance is considered. The ranking can be like: 
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Rank1: Expert1 
Rank2: Expert2 
Rank3: Expert3 
 

Here Expert1 and Expert2 have same distances with Java and 
Ontology, but Expert1 is considered the best because the total distance when 
compared with Expert2 is minimum. 
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5 Results 
During the literature review, from various scientific articles examined 

from the library database related to ontology matching methods where instances 
could be retrieved, there has been not a single direct method found. Here in this 
case, the instances are the expert profiles. So the core concepts have been analysed 
and manipulated using basic knowledge to develop the Clustering analysis 
described in section 3.1 and the Semantic similarity analysis described in section 
3.2. The method’s design principles and problems that are possible to occur are 
also specified. 

 
The methods cluster analysis and semantic similarity is used to 

retrieve the expert from the ontology theoretically. In cluster analysis method, 
distance matrix is calculated between the concepts in the ontology. The close 
concepts are grouped together called a cluster. This group is not directly used, 
instead the distance between these clusters is calculated along with one cluster to 
all the concepts in the other cluster. If the distance between the compared clusters 
is closer, then they are merged. While comparing the distance between the 
clusters, the clusters are treated as objects rather than a group of objects. The 
whole process is done until a comfortable number of clusters are obtained. From 
the obtained clusters types, different cluster names are suggested depending on the 
major instance in the cluster which is the name of the course. When a search for 
an expert in a course is performed, the cluster type of that  course retrieves the 
experts. Then the other relationships like the research articles written, other 
courses supervised, projects worked on are compared to provide a suitable ranking 
to the obtained experts. In semantic similarity method, the search is performed 
from the ontology which includes all the expert profiles. Here, Rada et al method 
is used to calculate the distance of the path between the nodes in an ontology. 
When searched for an expert in an ontology for a course, the experts related to 
that course are retrieved immediately as the distance between experts and the 
course is two. Then the nodes that contain a relationship with the course are 
observed. The distance between these nodes and the retrieved experts are 
calculated. The shorter the distance, the better the relation of the expert to that 
node. Then the total distance between the experts and the nodes are summarized 
to rank the experts. 
 

In cluster analysis method the concepts in the ontology are 
considered irrespective of their instances. Then the ontology is virtually divided 
into several smaller ontologies. From the obtained clusters, the instances are 
retrieved which are later ranked using mathematical set operations. Whereas in 
semantic similarity method the complete ontology is considered to perform the 
search operations using the Rada et al method to calculate the distance of the 
paths between the nodes in an ontology. Then the retrieved experts are ranked 
depending on the distance they were having with other nodes connected through a 
relationship to the course.
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6 Conclusion and Future Work 
The methods clustering approach and semantic similarity approach 

suggested in this thesis “Methods for matching ontology based expert profiles” are 
theoretically analysed to retrieve the experts and rank them for the user using the 
expert finder. Each method has its advantages and disadvantages in retrieving and 
ranking the experts from the expert finder. Although cluster analysis has its 
advantages over semantic similarity, the latter performs well in expert finder as the 
ontology is considerably small. When the size of the ontology increases in 
proportion to the search attributes, the clustering analysis method is better than 
semantic similarity method.  

 
It is assumed that cluster analysis method has more precision 

compared to the Semantic similarity method as the original ontology is split into 
several smaller ontologies. But this method does not perform well when the search 
is performed on a smaller number of attributes like on a single course. When 
searching only for a few attributes, the semantic similarity method provides better 
results. Advantages of cluster analysis method are directly proportional to the size 
of the ontology and the number of attributes to be retrieved where as for smaller 
ontologies such as where only the expert is to retrieved, semantic similarity 
performs better. The memory and resources consumed by cluster analysis methods 
are more compared to semantic similarity and also takes more time to retrieve the 
results as the original ontology is observed as several smaller ontologies. 

 
Motivation to the reasoning that cluster analysis method is better 

than the semantic similarity method in larger ontologies is explained by 
considering an ontology consisting of a course which is supervised by various 
experts related to different streams of study. Here, C-language is considered as the 
course offered by the department of Computer Science. There are various 
numbers of experts supervising this course from various other departments like 
Mechanical Engineering, Electronics Engineering, Department of Mathematics, 
Department of Physics, etc along with experts from Computer Science. So, in this 
situation the ranking of the experts retrieved supervising this course becomes 
complicated using the Semantic Similarity approach as a number of paths have to 
be traversed to the other nodes which have relationship to the course. So there 
would be conflict of data. But using the clustering approach, the single cluster 
consisting of the expert-Course-Department can be used as base cluster to rank the 
experts. In this situation, the experts from the Department of Computer Science 
are ranked better among the retrieved experts. The above example can be observed 
in the course as Java and experts working in different departments in section 4.3: 
Semantic similarity and covered in figure 18. 

 
Of course the expert finder software implementation has to be done 

in the future, though which problems on deciding on the ranking criteria which 
can be solved after collecting the statistics from the implemented software. The 
implemented model of expert finder can contain the suggestions from the user. 
Whenever the user clicks on the retrieved expert, these statistics can be collected 
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and the ranking algorithm can be modified to make it more feasible by 
considering the models suggested in this thesis as a base method.  

 
Moreover it is assumed that performance of cluster analysis method 

can be improved by using parallel thread processing of different cluster using 
distributed computing. Each thread can handle different clusters where the tread is 
processed separately and the experts retrieved from the cluster are saved 
temporarily at a location accessible by other threads. When experts from all the 
cluster are obtained, the ranking algorithm is performed on the different group of 
experts to rank them which is explained in the methods section. Semantic analysis 
method can be improved by incorporating additional functionalities like schema 
of the expert. The schema/schedule of the expert contains the nearest deadlines 
that the expert has to complete and the regular schedule of the expert like the 
courses that he/she is supervising. This is recommended because, the expert will be 
allocating time for these activities cannot handle multiple tasks during the same 
time. So when this schema is included in the ontology, the experts who are free or 
assumed to allocate time for other task can be retrieved. Here the ranking criteria 
can be altered by the domain specialist.



References 

7 References 
[1] Jérôme Euzenat and Pavel Shvaiko. Ontology Matching. Springer, 2007. 

[2] Mike Uschold and Michael Gruninger. Ontologies and semantics for seamless 
connectivity. ACM SIGMOD Record, 33(4):58–64, 2004. 

[3] http://www.abdulkalam.com, Access Date: 2009-04-20. 

[4] http://www.amazon.com/Godfather-Signet-Mario-Puzo/dp/0451167716, Access 
Date: 2009-04-20. 

[5] Paweł Lula and Grażyna Paliwoda-Pękosz. An Ontology-based cluster analysis 
framework. ACM International Conference Proceeding Series, Vol. 308, 2008. 

[6] Michael Ricklefs and Eva Blomqvist. Ontology-Based Relevance Assessment: An 
Evaluation of Different Semantic Similarity Measures. On the Move to Meaningful 
Internet Systems: OTM 2008, pp: 1235-1252, 2008. 

[7] Alexandros G. Valarakos, Georgios Paliouras, Vangelis Karkaletsis and George 
Vouros. A Name-Matching Algorithm for Supporting Ontology Enrichment. Lecture 
Notes in Computer Science, Springer Berlin / Heidelberg, pp: 381-389, 2004.  

[8] Sussna, M. Word sense disambiguation for free-text indexing using a massive 
semantic network. In: Proceedings of the second international conference on 
Information and Knowledge Management. ACM Press, 1993. 

[9] Blanchard, E., Harzallah, M., Briand, H., Kuntz, P. A typology of ontology-based 
semantic measures. Proc. of the Open Interop Workshop on Enterprise Modelling 
and Ontologies for Interoperability, 2005. 

[10] Eiter, T., Mannila, H. Distance measures for point sets and their computation. 
Acta Informatica, 1997. 

[11] D. Huttenlocher and K. Kedem. Effectively Computing the Hausdorff Distance 
for Point Sets under Translation. Proceedings of the Sixth ACM Symposium on 
Computational Geometry, pp: 340-349, 1990. 

[12] Roy Rada, Hafedh Mili, Ellen Bicknell and Maria Blettner. Development and 
Application of a Metric on Semantic Nets. IEEE Transactions on Systems, Man, and 
Cybernetics, 1989. 

[13] Felix Hausdorff. Grundzuge der Mengenlehre. Verlag Veit, Leipzig (DE), 
1914. 

41 

http://www.amazon.com/Godfather-Signet-Mario-Puzo/dp/0451167716


References 

42 

[14] Jan Ramon and Maurice Bruynooghe. A framework for defining distances 
between first-order logic objects. Proceedings of the 8th International Conference on 
Inductive Logic Programming, volume 1446 of Lecture Notes in Artificial 
Intelligence, pp 271--280. Springer-Verlag, 1998.



Appendix 

8 Appendix 

8.1 Models 

 

Appendix: Figure 1: Expert Finder Ontology 
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Appendix: Figure 2: Expert Profile for Expert1 
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Appendix: Figure 3: Expert Profile for Expert4 
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