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terms and the relationships between them. The information is often presented
in an implicit way, and we aim at rendering it explicitly so that (ATCT) tool
can make good use of it. The choice of the prearranged list as a source of
information to construct thesaurus provides us with accurate results.
The main purpose of the Medical thesaurus will involve its use to index
online documents related to Medicine. Once this tool is incorporated, users will
be able to search for abstracts of articles from professional journals, reports
from academic institutions and organizations, and proceedings of relevant
conferences in a more comprehensive and systematic fashion. It is also
envisioned that this tool will have a much broader application. Specifically, the
Medical thesaurus offers medical resource centers, a taxonomic structure that
facilitates consistent indexing of information resources, ultimately enabling
professionals to conduct more effective and efficient information search.
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in the thesaurus. Each scope note will be automatically mapped to the best
matching concept (s) or term (s) in the thesaurus.
Finally the results of the thesaurus merging process can be viewed
through our thesaurus manager tool.
Since the field of information retrieval is constantly evolving, new online
search systems is required to know all of the different words that may apply
to a concept in order to conduct a thorough search. These new online search
engines have the same limitations as other text keyword based retrieval
systems. This endeavor will create a multilingual thesaurus that maps concepts
across many disciplines at an international level.

5. Conclusion:
We described our tool, which is an automatic tool for thesaurus
construction from prearranged lists (ATCT) . We examined our tool with
different types of prearranged lists. These prearranged lists may be a table of
content, index of books or any other arranged lists (Dictionaries) . (ATCT)
can be used to extract the terms and the relationships from these lists using
heuristic rules and other syntactic information in any specific domain.
(ATCT) is an ideal tool for developing fast and accurate thesaurus form
prearranged lists of terms based on patterns extraction function used in our
tool. Examining the other approaches, we can see that their approaches are
limited to extract association or hierarchical relationships between terms while
our tool (ATCT) can extract all types of relationships of thesaurus. (ATCT)
tool can extract the hierarchical, equivalence , association and scope notes
relationships between terms.
Our experiment shows that a prearranged list is a good place to find
terms and their semantic relations to build a thesaurus automatically. The
structure of these electronic lists can contain significant information about
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In many cases, a scope note provides a definition of the term and suggests
another term to compare. In many thesauri, scope notes are provided only for
cases in which searchers and indexers have to be instructed on the differences
of terms, and for a term whose scope is unclear. In our medical thesaurus,
scope notes are added to the terms in most cases to make their scope, meaning,
usage and history clearer. Our main goal is to provide scope notes for all terms
of the thesaurus. In our work, all of the terms will have definitions taken from
machine-readable medical dictionaries to extract their definitions in order to
populate the Scope Note field of our medical thesaurus. We believe that the
inclusion of definitions for the majority of medical terms in the thesaurus will
be a substantial aid to end-users as well as search intermediaries
In our approach, we have three phases for thesaurus updating and merging.
The input of this process will be machine readable medical dictionaries and
the result will be the new update multilingual thesaurus, This process will
pass through three phases as shown in figure 3.
The first phase is Extraction; the input of this phase is readable medical
dictionaries. The terms, definitions and translation will be extracted from
these dictionaries and represented into an internal way that is recognized by
the second phase.
Merging is the second phase which is the core of the matching process.
A mapping processes will be applied to the output of the first phase. These
processes will automatically generate various index terms (keywords,
concepts, and relations) and the translations of these terms into French and
English languages. The structure of the thesaurus will be used to create
associations between new terms and the scope notes annotations and concepts
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4.6 The Medical Thesaurus:
We are developing a thesaurus that clarifies important medical concepts
and standardizes their corresponding terms. The primary purpose of the
medical thesaurus is to index documents so that users can conduct online
searches from a variety of starting points to retrieve related information with
satisfactory completeness and with a minimum amount of irrelevant material.
Other purposes could include providing definitions of terms, describing
the scope of the concepts covered by each term, and demonstrating the
interrelationships of concepts.
Although there are many reasons for creating this thesaurus, it is not
intended to impose an ‘‘official language’’ upon practitioners in any field.
If the standard vocabulary is to be widely accepted and successfully used,
it will need to include all the various terms for each concept, their spelling
variants, and words in use by non-experts that refer to the key concepts. Such
a thesaurus would not only be an indispensable tool for facilitating access to
documents but would also provide a multidisciplinary glossary of the medical
terms.
Figure (3)
Updating and Merging the Thesaurus
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This regards to the different characters coding systems (see table 2) . Other
functions were implemented to find these codes and replaced them with the
correct characters. For the task at hand the results of the parsing are highly
satisfactory. The noisy list of terms and the relationships (5%) were analyzed
automatically and manually and added to the thesaurus.
Figure (2)
Medical thesaurus

The Medical Thesaurus contains different relationships, hierarchical
relationships BT/ NT, equivalence relationships U/UF (Use/ Used for),
associative relationship RT (Related Terms) and the SN (scope note) . Figure
-2 shows the thesaurus. The first draft version of the thesaurus contains
3185 terms. The second phase of this thesaurus is concerned with building
a multilingual thesaurus that support English and French languages. A tool
(Figure 3) to update and merge thesauri was tested and will be used for the
process of building the multilingual Thesaurus from Medical Databases(1), and
machine readable Dictionaries
(1)

CORK Database.
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Hepatitis
-B
-C

The minus sign indicates a
compound term. The system
24/24 - 25/77 - 26/62 will form a new term by
23/94 replacing by adding Hepatitis.
The new term Hepatitis-A

The last example is the patterns Zie ook (see also) will give us the
association relation between AIDS and HIV-infective, and the system will
transform it to the thesaurus.

4.4 Summary:
A number of text preprocessing tasks were done to the list in order to
prepare the terms for use in our automatic conversion tool. The preprocessing
includes text operations like extracting and finding the boundary of the terms,
removing special characters and character conversion. We also remove list of
page numbers following the terms.
During text extraction we apply the following heuristic rules while
constructing the thesaurus.
♦ All terms that start with uppercase characters is considered as BT term in
the thesaurus structure.
♦ All terms that start with lowercase characters are considered as NT term
in the thesaurus structure. We can see from this that all terms starting
with lowercase characters considered as NT for the upper term that start
with uppercase characters.
♦ Parenthesis was converted into UF Relationships.
♦ See used to represent the equivalence relationships.
♦ See also used to represent the association relationships.

4.5 Evaluation:
Finally, testing our approach on different real-world terminologies within
the medicine or research realm helps evaluate the scope of the method’s
application. Our approach was tested to create a thesaurus using the (ATCT)
and using the thesaurus in indexing medical databases. A sample of prearranged
lists were used to construct the Medical Thesaurus and we compared our
manual thesaurus with the automatic thesaurus construction automatically. At
present, (95%) of the entries have been completely analyzed without error by
our tool based on the set of rules used in the text extractions for single terms
or to compose a compound term and relationships extraction. The other (5%)
of the entries are basically spelling mistalres and some other minor errors.
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♦

The state of the first character in the terms. There are two states, terms
with capital letters and terms with small letters.

♦

Terms or letters have special characters like + or – at the first position or
at the end of the terms

We have gathered more information about how to discover the relations;
Table 2 shows sample rules used to discover the relations.
We used a set of rules to find the relations. The tool first tries parsing the
entries in the list with the primary set of patterns. If no patterns are found, the
tool adds terms to the thesaurus list. For example the term Bromocriptine will
be added to the thesaurus as a term.
Let us take another sample, Table 2 shows an example with the terms
Vitaminen that has 6 NT terms. The hierarchy is discovered by the heuristic
rules. We illustrate how we extract the hierarchical relation using the above
rules. This process is performed on all terms in the list and then all the
hierarchical relations are found by this rule.
Table (2)
Sample from the prearrange list
Example
reumato ‹ de
Bromocriptine
Antipsychotic, see neuroleptica
AIDS see also HIV- infectie
Vitaminen
congenitale afwijkingen
supplementen
vitamine A
vitamine B6 en B12
vitamine E
vitamine K

Description
ANSI to ASCII code
23/76 conversion
27/2 Thesaurus term
Occurrence of Zie equivalence
relation
Occurrence of Zie ook
24/55 - 24/56 - 24/89
Association relation
Hierarchical relations. Terms
24/13 that start with uppercase
26/49 characters are considered as
24/13 BT while the terms which
27/53 follow that term and start
27/30 with lowercase characters are
24/14 - 27/81 considered as NT terms.
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Broader Term BT. Other terms that do not start with capital letters are Narrow
Terms NT. Such rules are used to identify the hierarchical relationships in the
list.

4.2 Information Type:
Let us now concentrate on the nature of the information that should be
used by the system. We have identified three types of information:
●

Relationships in which the terms are extracted:

-

Hierarchical Relationship (BT/ NT) ,

-

Association relationship

-

Equivalence relationship

●

Determining the position and replacement of the special characters to
form a complete term.

●

ANSI to ASCII character table lookup
These might be termed as the assumptions of our tool.

According to the information mentioned before, the first class of
information identifies and defines the terms and the relationships between
the terms. The second one introduces the rules to form complete terms. This
is of crucial importance in term extraction because it avoids making incorrect
interpretations of the terms. The latter is called the terms correcting.

4.3 Structure of the lists:
In general, the structure of the list is a sequence of lines. Each of these
lines consists of set of words represent a term or more and the relationships
between terms in addition to the set of page number (s) related to that term.
The main structure used in the list is as follows (Table 2) :
♦

Characters conversion from ANSI to ASCII code.

♦

Single term.

♦

Terms have an association or equivalence relations. These are multiple
terms.
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and uses special syntactic structure to represent the relationships. The
advantage of the prearranged list is that some of its structures are used
very often and it gives hints for the ways to create a thesaurus or extract
information.
♦

The simplicity of the sentences (limit length, limit number of patterns)
leads us to more limits of set rules to extract the relationships.

♦

The prearranged lists are a rich resource of terms.

4. Medical Thesaurus Construction:
4.1 General:
In this section, we present the structure of the prearranged lists and the
relationships we are seeking. The methods used to extract the relationships
and the results obtained are shown. This section presents the steps, ideas,
process, and heuristics leading to automatic construction of thesaurus from
prearranged list.
Our approach to construct a medical thesaurus is based on sets of
heuristics rules. The first step involves parsing the list using our tool:
Automatic Thesaurus Converter Tool (ATCT) . The resulting parse structure
is then subjected to a set of heuristics rules whose goal is to identify the
syntactic and lexical patterns which are consistently associated with some
specific semantic relations.
The list was analyzed automatically as a whole and a number of rules
were discovered. By using these rules, (ATCT) can organize the list into a
structured thesaurus. A procedure for extracting and using these rules was
developed and the Results were positive.
Different heuristics rules were used to discover and characterize the
relationships between terms. The goal at this stage is to be existted between
the terms in the list. Analyzing the list shows that uppercase or lowercase states
of the letter are considered to be an indication of hierarchical relationships
between terms. Terms beginning with capital letters were considered as
59
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Figure (1)
Automatic Thesaurus Construction Tool ((ATCT))

3.2 Characteristics of the Prearranged Lists:
Deciding to work with prearranged lists reflects our belief that the
prearranged lists are a good source for thesaurus construction. These lists are
rich in domain information and terms.
The scope of the vocabulary used in the prearranged lists is not the same
as in the unrestricted text. Moreover, the language used in the prearranged lists
is appropriately called structured. The regularity of the language used within
the prearranged lists definition lies in the frequent occurrence of lexical and
syntactic patterns to express particular semantic relationships.
Now, let us summarize our justification for choosing the prearranged
lists as our source for thesaurus construction:
♦

The prearranged lists give strong enough information for thesaurus
construction. They are a very good starting point.

♦

The prearranged lists contain the same vocabulary as a plain text,
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productive to use a thesaurus that was constructed to facilitate finding
material[35].
Research oriented to promote using controlled vocabularies is
an extensively recognized topic in a biomedical community [36]. The
proliferation of biomedical terminologies and the need to use them in many
health care activities, as well as in information retrieval have increased their
value as knowledge resources. Providing interoperability between different
knowledge sources is also a critical issue for efficient information, sharing in
other communities [37].
To improve performance in detecting protein subcellular localization
information, the author attempted to use semantic information from the Word
Net thesaurus. Furthermore, they demonstrated that syntactic and semantic
information is important for the performance of this method [38,39].

3. An Overview:
We propose an efficient thesaurus construction method based on
prearranged lists. In the following sections, we describe our approach in detail
after describing the characteristics of the prearranged lists.

3.1 Basic Strategy:
A thesaurus is a data structure that defines semantic relations between
words. Relations have been extracted from prearranged list in a two step
procedure:
♦

First: parsing the list,

♦

Second: using patterns to find the relationships.

The first step involves parsing the list using our tool (Automatic Thesaurus
Construction Tool ((ATCT)) figure-1) . The resulting parsing structures are
then subjected to a set of heuristic rules whose goal is to identify the occurrence
of these patterns which are an indication of some specific relations. These
patterns are used to decide what relationships should be attached to the term
in the list.
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Popek G. and Katarzyniak R. P described an approach to extract relations.
Extracting relations presented in their work based on finding relations between
concepts in general needs all allowed combinations of concepts and hedges
to be checked results in great complexity if done without planning. There
are two main ideas for this task. The first one is to remember the sets for
each property X once they are extracted. Most likely the sets will be used
multiple times and it is a waste of resources to calculate them every time.
The second idea is to find dependencies between co-occurrence of relations.
In using these dependencies, some cases can be excluded from the search.
Because of that, dependencies between co-occurrence of relations are listed
and used in an algorithm for a determination and update of thesaurus to
potentially reduce its complexity [22]. Another important step is to take into
consideration knowledge stored in the thesauri. It should be used at least in
such areas as planning.
Milne D. , Medelyan O. and Witten I. H. ,Mining , have shown how to
construct domain- and corpus specific thesauri from Wikipedia. Comparing
terms and semantic relations to those in a manually created thesaurus
demonstrates excellent coverage of domain terminology, and of synonymy
relations between terms [23].
There are many studies [24], [25], [26], [27], [28], [29], [30], [31], [32],
[33], [34] that are a series of investigations that may help to shed light on the
knowledge, skills, and practices that researchers and practitioners use when
seeking medical literature. A thorough search of the literature is important.
Incomplete literature search may result in a distorted interpretation of the body
of research on a topic. Decisions that are based on incomplete information are
poorly informed and may waste time, work effort, and money especially if
that information is gathered from a few familiar sources using only search
terms that are familiar.
Although searching by keywords is usually highly focused, there are
cases where a keywords search may produce excessive irrelevant information,
particularly for words with multiple meanings. Thus, it is probably more
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The second approach is merging existing thesauri [10], [11]. This
approach is appropriate when two or more thesauri for a given subject exist
that need to be merged into a single unit. If a new thesaurus can indeed be
served by merging two or more existing thesauri, then a merger perhaps is
likely to be more efficient than producing the thesaurus from scratch.
The simplest approach to construct a thesaurus automatically is to
reuse existing online lexicographic databases, such as Word Net [12], [13]
Longman’s subject codes [14]
One important relation between terms is the hierarchy relation. It has
given a lot of importance in recent work on knowledge extraction and
thesaurus construction from dictionaries [15], [16].
In recent years, novel methods for thesaurus construction based on
structured documents are getting much attention. Tingting et al proposed an
unsupervised method for relation discovery in a flat thesaurus. The key idea
includes mapping synsets in a flat thesaurus to Mapped Areas in Word Net,
and getting the relations among synsets according to the average distances
between the Mapped Areas in Word Net’s semantic structure. They have made
experiments to discover the relations of Immediate Super-Ordinate among
nouns in Cilin and they did not discover other relations in Cilin automatically
[17,18].
Shepherd et al. , described an approach to the automatic extraction of
metadata from medical research papers. Medical research papers tend to
have stereotypic prescribed sections, such as introduction, methods, and
conclusions. The approach described uses context thesauri and the semantic
structure of the documents to extract metadata based on these stereotypic
sections and if they appear in the appropriate sections and in the size of the
context windows from that document [19].
Kongthon A. etal. , proposed a method to analyze the link structure of
Web-based dictionaries to construct an association thesaurus. In their project,
they extracted term associations only and not other term relations such as
“is-a” or “part-of.” (Hierarchical relations) [20, 21].
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The work presented focuses on the extraction of the different relationships
(hierarchical, association and equivalence relationships) that best characterize
the term in these lists. Part of this research outlines how Medical Thesauri may
help resolve a number of common difficulties encountered when searching
online recourses.
An important part of this work will be the idea of using prearranged lists
to construct a thesaurus automatically. The main basic elements that will be
studied in our work to construct a thesaurus from prearranged lists are:
♦
♦
♦
♦

The choice of the list.
The type of the relationships.
Discovering of the patterns that represent the relations between terms.
The use of the patterns to extract the relationships.

To discover the different relationships of the thesaurus, we need to
examine the format or structure of these lists. Each list has a different format
to represent relationships and different patterns to discover these relationships.
We developed a tool to extract these patterns automatically from the list and
the terms related to these patterns to create the thesaurus.
In section 2 we discuss related work. Section 3 looks at all the steps
to transform the terms found in the list into thesaurus. We also show the
extraction of the relation’s type as we build the thesaurus. Section 4 discusses
the construction of the medical thesaurus from a prearranged list like book
index. Finally, we give our conclusion in section 5.

2. Related Work:

Various techniques and approaches were used to construct thesaurus.
Building manual thesauri requires a lot of human labor from linguists or domain
experts and they are expensive to build. Since it is difficult and expensive
to build thesauri manually, many researchers attempted to construct thesauri
automatically [3]. There are different approaches to construct a thesaurus.
The first approach, on designing a thesaurus from document collection, is
a standard one [2], [4], [6], [7], [8], [9]. Here the idea is to use a collection
of documents as the source for thesaurus construction. This assumes that a
representative body of text is available. By applying statistical or linguistic
procedures, we can identify important terms as well as their significant
relationships. These can be viewed as the raw information from which
prearranged list or dictionaries are made.
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to assign appropriate terms to individual documents. It is also an important
tool for formulating good search strategies. Thesauri can be used to suppress
retrieval of non-relevant documents (i.e. increasing precision) by using narrow
terms. It can also be used to retrieve more relevant documents (i.e. increasing
recall) by expanding the query with related terms [5].
Undoubtedly, thesaurus technology indicates an innovative approach
in advanced document management, especially in the field of document
indexing and retrieval [1], [2], [3]. Every day millions of people are searching
for information stored in documents somewhere locally, in an intranet or on
the Internet, in order to find the specific information they want to find at a
specific time. Another characteristic feature of a thesaurus is using concepts
for indexing which allows a document to be ranked as relevant to a query
even if the query term itself does not occur in the text, but only a related term
which denotes the same concept applied to document retrieval. This means
that thesaurus based indexing allows documents to be retrieved even if one
or more of some given words in a search string do not match any word or
combination of words in the documents.
The number of researches relevant to medicine is increasing rapidly
in many disciplines. A Medical thesaurus identifies and clarifies important
concepts from these disciplines and standardizes their corresponding terms.
The Medical thesaurus may be used as an indexing and search tool so that
users can conduct online searches with satisfactory completeness but with
a minimum amount of irrelevant material. Without the Medical thesaurus,
researchers may miss important or relevant information related to their
discipline studies or researches.
This work shows that standard prearranged lists (e.g. index of books
and other list) define highly connected terms linked through basic semantic
relations. It deals with the exploitation of The prearranged list of terms for
the automatic construction of thesaurus. The prearranged list provides us
with more information that is not easily obtained from raw text to construct
a thesaurus.
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1. Introduction:
This work focuses on automatic construction of medical thesauri from
prearranged lists and the use of these thesauri. The thesaurus is designed in
order to help researchers and searchers in the domain of Medicine to gain an
understanding of the semantic structure of the concepts and the keywords
of their queries and to receive a quick answer concerning their queries with
specific keywords. A thesaurus has long been a concern in lexicography, and
recently, it has found many applications in machine translation, information
retrieving, and computational lexical semantics, etc. [1], [2], [3], [4].
A thesaurus is a structured system of terms encoding explicitly semantic
relations like synonyms, hyponyms, hyperonyms, part-whole relations,
associations, etc. Table 1 shows the relationships between terms in thesauri:
♦

The equivalence relationship

♦

The hierarchical relationship

♦

The associative relationship
Table (1)
Rrelationships between terms
Relationship
Equivalence
Hierarchy
Association

Indicator

Abbreviation

Use

none or U

Used for

UF

Broader term

BT

Narrower term

NT

Related term

RT

Scope Notes

SN

A thesaurus provides a precise and controlled dictionary that can be
used to coordinate document indexing and retrieval. It can also be used to
help searchers write some precise queries. A well-designed thesaurus can be
very useful in subject searching in an online document collection. It is an
irreplaceable tool as an aid in indexing. An indexer can consult the thesaurus
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Abstract:
There is an interest in extracting knowledge and retrieving information
automatically from the current availability of a large collection of electronic
resources and from the academic literature available on the Web. Much of
Thus, researchers may miss relevant, even critical, information in parallel
or disparate fields, which in turn may lead them to recreate information
already developed or to miss important information that could advance each
discipline. A Medical thesaurus identifies and clarifies important concepts
from these disciplines and standardizes their corresponding terms. This paper
reviews the structure, construction and use of Medical thesauri, and outlines
how Medical Thesauri may help resolve a number of common difficulties
encountered when searching these recourses. The increasing importance of
the medical online resources as information resource makes the thesaurus an
aid tool for both professionals and non-experts.
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