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DEVELOPING A TOOL FOR TEXTS WITH HETEROGENEOUS STRUCTURE
PROCESSING

Abstract. This article presents our approach in the elaboration of the system for processing Romanian unstruc-
tured text data. The project aims to elaborate the SoF Tcrates tool, a software system for processing unstructured text
data in order to create structured data output as computer linguistics resources. We described some mathematical as-
pects in text representation and presented some stages in unstructured text data processing. Also, the interface of the
application is illustrated. In the future we will try to implement mechanisms of diversification of the founded words by
means of derivation and WordNet semantic net. More over we will optimize the interface to have the possibility to find
not only by a single word, but also by several words that the user consider more relevant to the text.
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PABPABOTKA HHCTPYMEHTA JUIS1 ObPABOTKH TEKCTOB C
HEOJIHOPOJHOU CTPYKTYPOU

Annomauyus. [Ipedcmasnen nooxoo 6 paspabomke cucmemvl 051 0OpAOOMKU HECMPYKMYPUPOBAHHBIX MEKCHO-
861X OAHHBIX PYMBIHCK020 A3biKA. Llenvio 0annoco npoexma siensemces paspabomxa uncmpymenma SoF Tcrates, cucme-
Mbl BPOZPAMMHO20 0becnedeHus: 0 00pabomKu HeCmpyKmypupOo8aHHbLX MEeKCMOGbIX OAHHBIX Ol CO30AHUSL CHPYK-
MYPUPOBAHHBIX BbIXOOHBIX OAHHBIX 8 KA4ecmee KOMNbIOMEPHbIX TUHSGUCMUYeCcKUX pecypcos. Mel onucanu Hexomopbie
Mamemamuyeckue acnekmol 8 MmeKCMogoM NpedcmasieHull U npedCmaguiiu Hekomopwvle Smansl 00pabomKu HecmpyK-
MYypUpoBaHHvix mexkcmosvix danuvlx. Kpome moeo, unmepgheiic npunodjicenus npouwinocmpuposan. B 6yoyuwem mol
nocmapaemcst peanu308ams MeXaHuzMvl OUGEPCUDUKAYUU OCHOBAHHBIX CNO8 C NOMOUWBIO ClI0800OPA308AMENbHBIX Me-
xanuzmog u cemanmuyeckou cemu WordNet. Bonee mozo, mbl Oyoem onmumuzuposanme uHmepeiic, ¥modwvl umems
B03MOXCHOCHb UCKAMb He MONbKO C NOMOWbIO 0OHO20 Cl08A 3d paA3, HO U C NOMOWBIO HECKONbKUX CI08, KOMopbie
nonvzogamens cyumaem Oonee NOOX00AUWUMU K MEKCTY.

Knrwouegvie cnoea: nemma, 6eb-cepsuc, onnaiin 8eb-npuiodicenue, HeCmpyKmypupoganHole MeKcmosvie OaHHble,
anzopumm u3enedeHus

M. B. Iletik, KaH/1. KOMII. HayK,
P. M. lym0peBsiHy, KaH/1. MaTeM. HayK,
C. B. Knaar

PO3POBKA IHCTPYMEHTY UUISA OBPOBKHU TEKCTIB 3
HEOJHOPIJTHOIO CTPYKTYPOIO

Anomauin. [Ipeocmasnen nioxio 6 po3pobyi cucmemu 015 06POOKU HeCMPYKNYPOBAHUX MEKCMOGUX OAHUX Y-
MyHcbKOP Mogu. Memoio danozo npoexmy € po3pobka incmpymenmy SoF Tcrates, cucmemu npoepamnozo 3ab6e3neyens
0711 06pPOOKU HeCMPYKMYPOBAHUX MEKCMOBUX OAHUX OJisl CMBOPEHHSA CIMPYKMYPOBAHUX SUXIOHUX OAHUX 8 AKOCMI KOM-
n'tomepHux ninegicmuyHux pecypcie. Mu onucanu 0esxi MamemMamuyHi acnekmu 8 mexcmogomy NOOAHHI i npedcmasu-
Ju 0esiki emanu 06pobKu Hecmpykmyposanux mexcmosux oanux. Kpim moeo, inmepgeiic npoepamu npointocmposano.
B matibymuvomy mu nocmapaemocs peanizyeamu mexanizmu 0ugepcu@ikayii 3acHo8anux ciié 3a O0ONOMO20K Cl080M-
sopuux mexanizmie i cemanmuunoi mepeaci WordNet. Binour mozo, mu 6yoemo onmumizysamu inmepdbeiic, wob mamu
MOJICTUBICMY ULyKamu He MiNbKu 3a805KU 0OHOMY CN08Y 3a pa3s, a Ul 3a60SKU KilbKOX CIi8, AKi KOpUCmy8au 68adicac
Oinbu BIONOBIOHUMU OO MEKCY.

Knrwuoei crosa: nemma, seb-cepgic, onnaiin 6e6-000amox, HeCmpyKnypo8aHi MeKxcmosi 0ani, aieopumm GUIYYeHHs.

1. INTRODUCTION This data is very difficult to process, as it is
The development of information technolo- mostly unstructured, but it contains markers for
gies, computer networks, and communication social, cultural and security processes.
led to huge volumes of available information. The project aims to elaborate the SoFT-

crates tool, a software system for processing un-
© Petic M., Dumbraveanu R., Chilat S., 2016
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structured text data in order to create structured
data output as computer linguistics resources.

The described software system will be
based on mechanisms of natural language pro-
cessing and will create a great potential of inter-
pretation of human-created text data in a sys-
tematic way with different purposes, like con-
textual analysis of the activity of software users
from a statistical point of view or context and
meaning detection of natural language.

The aim of this article is to present our ap-
proach in the elaboration of the system for pro-
cessing unstructured text data in order to create
structured data output as computer linguistics
resources by means of lexicon of markers.

This paper has the following structure: sec-
tion 2 presents the methodology used in our re-
search; in section 3 we describe the mathemati-
cal aspects of the research; section 4 illustrates
the application interfaces and the working pro-
cess.

2. THE METHODOLOGY

Therefore, our main purpose is searching
for texts of news or articles by using a set of
terms (query) extracted from an unstructured
document. The large amount of unstructured
data leads to the importance of its processing.
One of the ideas is to extract the keywords that
are important for the text understanding [1].
Having a list of keywords it will help us to find
out which is the main topic of the text [2].

The task was to lemmatize the words from
the text and then to make a lexicon of frequen-
cy. To solve these problems, we used the PoS
Tagger for Romanian web service' developed
by the Alexandru Ioan Cuza University from
lasi [3]. The first part of the program took the
text document at the input and at the exit we
have obtained other text document, where text
was divided into sentences and the last one in
words, by means of introducing of XML lan-
guage specifications [4].

The application represents a language pro-
cessing model based on both rule-based infor-
mation extraction and statistical methods. The
rules are used as constraints against ambiguity
difficulties, creation of rules being facilitated by
the use of Graphical Grammar Studio, an open-

" http://nlptools.infoiasi.ro/WebPosRo/ - Simionescu
Radu, UAIC Romanian Part of Speech Tagger, 2011
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source software product which facilitates the
identification and matching of tokens and se-
quences that can be annotated as well as the
simple tokens. PoS Tagger, as well as most of
the other NLP utilities developed at UAIC, is
published as a web service using the WSDL
specification on top of the SOAP protocol [3].

Each word was wrapped in tag <w>
</w>, which consists of some attributes indicat-
ing the word in his initial form and its parts of
speech [5]. For the future vocabulary, we
choose adjectives, nouns and verbs, because on-
ly words of these parts of speech have individu-
al meaning. The second part of our application
has the following purpose:

Taking a word at the initial form and it’s
part of speech;

Word rating and sort descending for verbs,
nouns and adjectives.

Then, if the word was often used, it is im-
portant and it must be introduced in the vocabu-
lary. Computing many texts, we can come clos-
er to vocabulary of the topic. In practice, diffi-
culties arise concerning how many order words
we must take for the vocabulary if percentage of
useful words come down with taking a lot of
words.

The result consists in a lexicon of text fre-
quency and the possibility to find the relevant
texts in a searching engine of the most frequent
words of the processed text.

However not all the most frequent words
express the main meaning, it is correct to give
the possibility to the user to select those words
that are important. For example, we often find
the verb to be that is of general meaning and is
not a keyword for a specific topic.

3. MATHEMATICAL ASPECTS

The motivation of SoFTcrates program? is
to facilitate the process of understanding natural
language texts (unstructured documents) written
in Romanian [6].

To accomplish this task, an unstructured
document is converted into a form that comput-
er can "understand". This step is called text rep-
resentation [7]. One way to achieve text repre-
sentation is to assign to each unstructured doc-

%softcrates.usarb.md -
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ument D, a vector v of finite real numbers of
length £, as follows:

M

where w;eR, or 0<w;<1 (i.e. w; is normalized)
denotes the weight of term 7,7, 1<i<k. The set
T = {t, t5... ty} of terms is predefined and is
called index set or vocabulary.

This approach is called Vector Space Model
(VSM). The idea of the VSM (as can be seen
from above) is to represent each document in a
collection as a point in a space (a vector in a
vector space) [8]. Respectively the closeness of
points in this space correspond to semantically
similar documents and conversely. In this set-
ting are suitable many mathematical tools from
vector spaces, thus we can calculate the simi-
larity of two documents as follows:

dy-d,
llasllllazll’

V= (W], Wy, W3,...,Wk),

cos0 = 2)
where the -(dot) is the scalar product of vectors
and || .|| is the norm. The triple (DS, OS, sim),
where DS is the document space, OS is the que-
ry space and sim is the similarity mapping is
called retrieval system.

Although the main goals regarding the
SoFTcrates are to compute the weights for the
document vectors and calculate similarities be-
tween these vectors and a given query, the au-
thors would like also to investigate topological
aspects of retrieval systems. Their motivation is
due to already existing results in this area, e.g.
in [9] was proved that under certain conditions
the DS may be viewed as Haudorff space; in
[10] was proved that algebraic information re-
trieval spaces can be regarded as a Hilbert
space.

4. THE APPLICATION INTERFACE

Taking into account the methodology from
the section 2 and the needed functionalities our
application has three interfaces, corresponding
to three stages in processing input texts:

e getting input text and the number of re-
sulting words (in Romanian Numarul de
rezultate necesare) (Fig. 1);

e displaying the most frequent resulting
words with its frequency (Fig. 2);

e the searching results in a searching engine

(e.g. Google).
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SofCrates - Introducerea datelor

Textul care va fi analizat

Meteorologii au prelungit codul galben de vant pana in data de 11 noiembrie. Potrivit Serviciului
Hidrometeologic de Stat, astazi, se prevad rafale de vant cu viteza de pana la 15 - 20 de metri pe
secunda.

In nordul si centrul tarii sunt posibile precipitatii si pana la 14 grade Celsius, iar in sudul tarii,
temperaturile vor ajunge pana la 16 grade Celsius.

Luni, zece sate din cinci raioane au ramas, partial, fara curent electric, din cauza vantului puternic.
Avertizarea a fost emisa duminica de catre Serviciul Hidrometeorologic de Stat.

Numarul de cuvinte cheie

5

Gradul de asemanare(%)

20

Numarul de rezultate necesare

10

Fig. 1. The interface of the Softcrates for
input text

As it is shown in Fig. 2, the most frequent
words are displayed as list links. By clicking on
each link, one could initiate a search with this
word using Google.

D

(.l

softcrates.usarb.m’y @ ] & B

SofCrates - Rezultatele analizei

« avea(3)

Fig. 2. The interface of the Softcrates for
input text

Besides adding a second search engine by
which one could search news articles in Roma-
nian language, we intend to make the search in-
terface more flexible by adding to each word a
checkbox. This feature will provide the user
with the possibility to choose what words
should be used for the search, i.e. build custom
queries.

5. CONCLUSIONS
WORK

The combination of methods from the field
of information technology with the ones from
linguistics would resolve the problem of compu-
tational linguistics, namely structured infor-
mation retrieval of unstructured texts.

SoFTcrates will represent a substantial con-
tribution in the field of natural language pro-

AND FUTURE
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cessing software as a synthesis, intermediation
and enhancement of existing instruments in the
field.

In the future, we will try to implement
mechanisms of diversification of the founded
words by means of derivation and WordNet se-
mantic net. Moreover we will optimize the in-
terface to have the possibility to find not only by
means of a single word, but also by several
words that the user considers more relevant to
the text.
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