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Abstract. French pharmaceutical theses are rarely quoted. If the main obstacles orig-
inate from language or access barriers, proper indexation could also be blamed. Man-
ually extracted keywords don’t necessary come from a structured thesaurus. In the
following work, this manual indexing method is compared to an automated one, ”No-
mindex”, based on UMLS. The automated method is improved by the addition of a
relevance scoring system. The first indexing step consists of downloading, adapting
and indexing theses in electronic format. Results will then be analyzed and sorted
by relevance, by comparing classic statistical indices (noise/silence/relevance). It was
assumed that the manually obtained keywords were always relevant. The silence of
manual indexing is nevertheless high : seven new keywords are proposed by Nomin-
dex, whose results are mixed (10 % of silence, but 50 % of noise). Theses results
are promising for the first experiment : pharmaceutical document without lexicon im-
provement. The indexing, if it is currently insufficient for a real life use, could easily
be improved by specific updates of the lexicon.

1 Introduction

Over a thousand pharmaceutical theses are published every year in France, which represents
a very large amount of academic work. These publications can be based on bibliography,
laboratory or research work, and are validated by approved professors. It could therefore be
referred to on the same ground as a publication in the classic sense. Pharmacy is involved
in many aspects of modern medicine. However, pharmaceutical theses are rarely referred to
in French or international publications. The theses catalogue is updated every 6 month, and
theses are only exceptionally available online. This adds to the problem of the language.
A new automated indexing method, ”Nomindex” [1], is proposed here, which combines a
conceptual automatic indexing method, via the UMLS metathesaurus [2] [3], and a simplified
search through the metathesaurus semantic network and the computation of the relevance
score TFIDF [4]. The indexing is also made available online with a web browser.

2 Objective

The main objective of this work is to compare the manual indexing system to its automated
counterpart, on a sample of theses downloaded from the internet. The first step consists in
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downloading, adapting and indexing theses in electronic format. Results will then be analyzed
and sorted by relevance, by using classic statistical measures (noise/silence/relevance).

3 State of the Art

3.1 Docth̀ese / Sudoc

Docthese was, up to recently, the system holding the catalogue of French theses. It was up-
dated by CDROM every 6 months and was available at university libraries. Sudoc1 (managed
by ABES2) was developed in parallel and aimed to replace Docthese. Available online, SU-
DOC offers theses details such as author’s name, title, director’s name and, usually, four or
five relevant keywords. These keywords are not necessarily consistent with the MeSH [5],
or with an other thesaurus. This indexing is performed by the author and the director, and is
validated by a librarian. SUDOC is updated according to the publication of new theses.

3.2 Indexing Engine

The purpose of the indexing engine is to recognize concepts from a text and to use them to
create a database allowing to search documents.
The engine use a local lexicon extracted from the ADM [6] knowledge base. Keywords are
grouped by concepts considering associated words, coumpound words, prefixes and suffixes.
Each concept corresponds to a notion from the French MeSH. We identify each concept using
the UMLS CUI (Concept Unique Identifier).
A relevance score, TFIDF [7], is attached to each concept ofound into a document. This
score weights the concepts according to their frequency in the document, relatively to their
frequency in the whole corpus. After a first search, it is possible to look for the broader and
narrow concepts, or to look for the similar documents (i.e. the documents sharing the same
concepts).

4 Material and Method

4.1 Downloading the theses, converting to HTML, indexing.

Pharmaceutical theses are available only in their hardcopy forms, making it difficult to con-
vert back to an electronic format. Our catalogue of theses is therefore composed of theses
downloaded from personal sites or with the help of professors of pharmaceutical universities.
They are usually in two different formats : MSWord document or PDF.
The indexing engine only works with HTML formated documents. Word 97 allows a direct
conversion between word documents and HTML. Two modules are offered by Adobe to deal
with the PDF documents: make accessible plugin and save as XML plugin. The theses were
saved in HTML 3.2 format, without CSS (Cascading Style Sheets). This format retains the
H1 and H2 tags, used by the engine to weight the concepts. The theses are fed to the engine,
which extracts the concepts. The relevance score is computed once all the theses have been
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Table 1: Silence and noise.

Average number of keyword

Manual (a) 4.95
Nomindex silence (b) 2.05
Manual silence (c) 6.95
Noise (d) 10.1 / 20

indexed. Keywords obtained by the manual indexing method (docthese, suddoc, or within the
theses themselves) are then compiled to form the MeSH.

4.2 Comparison

We compared the list of MeSH keywords obtained from the manual indexing performed by
the librarian to the list of keywords proposed by Nomindex. The first 20 keywords were
arbitrarily retained. It was assumed that the manually obtained keywords (a) were relevant,
since they had been defined by competent people and validated by indexing professionals.
Thus, by substracting the keywords found by the two indexing methods, the silence of the
indexing engine is defined (b). It is equal to the number of manual keywords which have not
been found by the engine.
We then select the most relevant terms among those suggested by the engine by reading the
thesis content. Relevant keywords are defined as being neither too specific nor generic.
Two measures are therefore defined : in one hand, the silence (c), coresponding to the number
of relevant terms found by the engine but not present in the manual indexing. On the other
hand, the indexing noise (d), defined as the number of irrelevant terms.

5 Results

The distribution of the noise, relevance and silence is normal (Kolmogoroff - Smirnoff tests).
The engine found a - b = 2.90 keywords ( 2.9 / 4.95 = 58.6 %) among the first 20 terms and
75,9 % of the terms are detected beyond the 20 first.
It brings 6.95 new keywords (c).
The noise (d) and relevance are respectively of 50,5 % (10,1 / 20) and of 49,5 % (9,9 / 20).
The theses were indexed in few minutes each one, and the final calculation of the relevance
in about 20 minutes (at the Sun workstation).
On a total of 21 theses, only 8 could be found in the Sudoc. In fact, an indexing was generally
found in the thesis itself (9 theses) or has been provided by the university library (4 theses).

6 Discussion

Nomindex works by using a medical lexicon. Pharmacy is multidisciplinary and includes
knowledge beyond the medical domain, often stepping into more scientific subjects, such as
physics or mathematics. However the normality of the distribution of the noise and the silence
shows that the engine correctly manages this semantic disparity.
The engine found 58 % of the manual keyword among the 20 proposed terms (this seems to
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be few), but more than 75 % of all terms. We can explain this relatively low rate (58%) by
the too high noise : only half of the 20 concepts are pertinent. Thus, even the notion of limit
seems a posteriori not pertinent.
It would be possible to work differently to know if the keywords selected by the human
indexer, which are the reference, where found back well. For instance, an evaluation of the
engine would allow to confirm that we really found the theses from their own keywords, or
it would be possible to seek the acceptable threshold of noise from which the totality of the
manual keywords appears ahead of the automatic indexation.
This classification problem can be explained by a performant extraction: on average, the
engine brings almost 7 new relevant keywords.
Nevertheless, the ratio noise/silence is correct if we consider that:

• the lexicon covers mainly the domain of medical diagnosis, and not the whole medical
domain.

• it is the first experiment on pharmaceutical documents, and the lexicon has never been
improved in that domain, as for general medical document. It’s enrichment of specific
pharmaceutical terms will certainly reduce the silence.

• the noise comes too often from the same concepts which are wrongly recognized. A small
specific modification of the lexicon would suppress a lot of these mistakes. In the case of
framework on a semi-automatic indexing by the librarian, those ones could improved the
lexicon, or use terminological constitution tools.[8].

Silence became weak when compared to Sudoc, which finds only one third of theses .
It would seem that the theses aren’t put directly on the Sudoc system. Some theses,older
than six months did not appear. In this respect, Nomindex could solve these problems. The
university recovers the thesis electronic version at the same time as their registration. The
user could have the benefit of a powerful search engine, with an search extension making use
of a validated metathesaurus.
The computational time of indexing is compatible with an online use (on a central web server
for example). Only the computing time of the TFIDF could be problematic when several years
of theses will be indexed. Initially, it would be possible to apply this engine to the abstract
only.
As previously mentioned, the sample of theses was obtained from the Internet, and might not
be a representative group of French theses. These limits had an impact on our work, but we
will continue on a more significant number of theses, with the assistance of tha administration
of pharmaceutical faculties.

7 Conclusion

It is up to the universities, professors and librarians to amphasize the work realized within
their university [9]. During this work, we proved that our semantic indexation would allow a
powerful use of the UMLS (metathesaurus and semantic networks) and an effective extraction
of the knowledge. The indexing, if it is currently insufficient for a real-life use, could easily
be improved by specific updates of the lexicon.
Remain the inconvenient impossible to circumvent of an indexing based on the ADM lexicon,
which don’t distinguish the word ”aine” from ”aı̂né” [10]; may be will it necessary to proceed
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a preliminary syntaxic parsing.
Thereafter, an improvement either on the query expansion techniques [11] or improvment on
the UMLS itself [12] will allow to put as provision of the research workers and the students
an provided medical knowledge, simple of access.
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