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ABSTRACT

With the growth of online businesses, it is necas$ar consumers to have easy access to the degigatlict. This

access is usually achieved through search featnésh associate lists of keywords to the availgieducts or by

browsing through the different categories. Usinfigpimation Retrieval techniques like indexing andrekiag, this paper
shows how to create wordlists from the collectiofisiocuments sold by an online publisher and complae lists of

associated keywords with the indexes so as to atatheir completion, and if new keywords are ot#tdj a proposition
will be made to be added to the existing lists.sThill be particularly useful for the consumers whaccess to the
documents will be simplified, and to the busingssli who will obtain customer satisfaction.
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1. INTRODUCTION

The problem that led to this study was proposed lgompany whose business model is strictly Internet
based. This company supports the authors’ creptiveess and both their and their works' visibilag, well
as streamlining communication between researchatsies responsible for R&D and civil society.

The company in question publishes articles, thdiesry and technical papers, skills and othetssof
information, such as opinion papers (e.g., sumreasied reviews) in a range of knowledge areas (e.g.,
environment, biotechnology, health, Portuguesedlitee). To have their works published, authors tmus
create an account in the system and submit theik waelecting the area of knowledge with whichsit i
associated from a given list. When submitting tmeyst also specify up to five keywords from a list
suggested by the system for the current domaingiwtiiey consider identifies their work. They mulsba
suggest other keywords which they think are mopregentative of their document. These words will be
processed by the system and may be included ilisthef words associated with the domain. In thisgess
of disclosing their accomplishments, authors must p fee, and in return, not only do they obtaia th
recognition of having their work published, butytteso receive royalties from its sale.

For this reason, it is obvious that the companytrhase its contents organized in a way such that th
people interested in accessing them may do seimple and intuitive manner, whether by using tharsh
option, or through browsing each area of knowledge.

For this, the documents are categorized in a taxintree with several levels, depending on the doma
in which they are classified (as mentioned aboagry, according to the domain and sub-domain seldxted
the author at the time of submission. The suggdstgd/ords may be added to a list already existimthe
system, used as a basis for customer searchdefarticle they want to find.

As the keywords are suggested by the author, treeyexy likely to be the ones which best descritee t
paper from his/her point of view, but they may heitbe the most logical from the future custompaosht of
view, nor which have greater representativenesshén existing documents. Furthermore, no linguistic



processing has been applied to the words in thevisich leads to there being many repeated wands i
different forms (e.g., several forms of the sam \ar words with suffixes).

The aim of this work is to verify that the wordstire keyword list do, in fact, represent their atsed
documents, and to identify the words which haveatpst representativeness in the documents withih ea
area of knowledge, so that in future, they may dided to the list, with the ultimate aim of makingasier
for the company’s customers to access the pubdicatin which they are interested, which will alsad to
authors becoming more interested in and contintdngse the system.

Initially this was to be done by analyzing the grewf documents within each area of knowledge and
creating an index of the words they contain, exdgdnost frequent words, converting verb formsheirt
infinitive and reducing indexed words to their ranbrpheme (e.g., the word “happily” is composedvad
morphemes, “happy” - which is the root morphemend the affix “-ly”), so that the index would only
contain the words which are relevant to the study.

However, as the process developed, the conclustanhed was that part of this analysis was not
necessary, and another analysis, which had not peamed for, was. This extra analysis consists of
indexing expressions which contain multiple worded it has to be done as some of the keywords are
composed of multiple words.

Once this index had been created it was compardt thie list of keywords to study their
representativeness, and the index itself was aedlgp that other words with high representativecestd
be identified and eventually be added to the sugddseywords.

Subsequently, the possibility of automating thisgass for the publication of new documents has been
considered, which will maintain a level of consigtg between the documents, the taxonomy and theflis
suggested keywords.

This process was done using modern Informationi®etr (IR) [1] techniques, specifically using Apach
Lucene (http://lucene.apache.org).

2. APACHE LUCENE

In the selection process, a superficial comparigbfive Information Retrieval tools/libraries wasade,
based on the following characteristics:
® Type of text supported, because the documents émélgzed consist of unstructured text, and some
indexing tools only support Structured/Semi-struetitext (e.g., XML documents).
® Support for custom stopword lists. ‘Stopwords’ etop words’ are “words and symbols which
constantly appear in texts, and therefore do ndteeny value to the determination of their contents”
[2] (e.g., “the”, “or”", “and”). As the analyzed texare mainly in Portuguese, it is important tiat t
tool can accept a custom stopword list as inputhsd these words are not indexed. This also
reduces the index's size and makes searches rficiergf
® Support for Portuguese stemming. A stemming algorits “a procedure to reduce all words with
the same stem to a common form” [3]. This “commomT’ is the part of the word which gives a
general idea of the concept it describes, and iteisessary to avoid the consideration of words
which are essentially repeated.
® The words should be stored in a vector, rankedhieyr trelevance. This means that they will be
stored in such a way that a word which occurs naften in a document or group of documents is
considered more relevant than a word with feweuoences.
® And, in case the process is automated some tintkeirfuture, it is important that it is, in fact, a
development library.

Of the tools, Apache Lucene came up as being thst momplete and user-friendly, and was used
throughout the rest of the project. This selecti@s partly influenced by the extensive documentasiod
support available. Apache Lucene is a high perfocaedR Application Programming Interface (API) winic
allows the inclusion of indexing and search caji@sl in applications developed in any programming
language to which Lucene has been ported. Initddlyeloped in Java, it has currently been porteather
programming languages and is used in a varietyaif pages and applications.

Even though the use of stemming algorithms has Hesnissed thus far, it cannot be considered useles
for future work or improvement.



3. KEYWORD EVALUATION

Once the tool was selected, an Indexer was creatédndle the document formats to be analyzed. This
process uses the Microsoft Word Document parsem figpache POI Project (http:/poi.apache.org),
PDFBox (http://www.pdfbox.org), for handling AdoBe&robat documents, and Java's own handler for Rich
Text Format (javax.swing.text.rtf). Also, this Ind& makes use of Lucene's StandardAnalyzer, and the
NgramAnalyzerWrapper by Sebastian Kirsch (http:Awsebastian-kirsch.org), to create an index
containing the necessary N-Grams.

Once the index was created, it was necessary id huclass which would load the keywords to be
evaluated. These are stored in a raw text file,\ahen the Keyword Evaluator is run, it reads thd fie
and stores the lines in memory, to compare the svaiith equivalent terms in the index.

The result of this comparison is a report contajrtime terms, the documents in which they occurheac
term’s average term frequency, inverted documesquiency, tf-idf (Term Frequency-Inverted Document
Frequency), and a list of the documents associsitécthe keyword.

Analysis of this report showed that terms with adffover 0.8 were, in general, irrelevant, and not
particularly specific to the document subject. Hoere those with a tf-idf value lower than 0.8 wetearly
related to the documents they were found to becéstsal with.

4. CONCLUSION

From the study concluded so far, we have been tabldentify the keywords in the list which are more
representative of document contents, and thosehwdnie not. We have also been able to specify oglsiti
between documents which had not been considereibpsty.

Work so far suggests that it will be possible teate an automatic keyword suggestion system on
submission of a document, based not only on teequincy, but also on terms associated with similar
documents. This can be done by extracting the ténons the document while submitting it, and ratthg@m
by usage in the keyword list and the index itseffijle maintaining the 0.8 tf-idf limit to filter duthose
considered irrelevant.
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