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Abstract. The concordance view is one of the main functions of a corpasyq
system. Usually, it is displayed in the “Key Word(s) In Cott€KWIC) format.
Itis a table that contains a keyword (or keywords) in its nedzblumn and the
left and right context - words that girdle the keyword - in thither two columns.
The concordance view enables corpus users to see all possitirrences of the
keyword easily.

Other important task for corpus query system is to deal vgtimany languages as
possible. Documents in corpora can also be bilingual orilimgtal, e.g. many
documents in any language contain English expressionsaBgling languages
with right-to-left script, e.g. Arabic or Persian, thesdifgual documents are
usually bidirectional. Since the data is stored in logicalen, there is a problem
how to display the correct word order in the concordance vidw current corpus
guery systems can not handle this task well.

In the paper, we describe the problem of displaying bidioeetl texts in the
word concordance view and introduce a system that can hahee texts. A
few examples of English word sequences in a corpus of Pess@given. We
describe display algorithms and corpus input file modif@zineeded to achieve
the correct word order in the concordance view. We also ds&ome related
problems, e.g. working with neutral characters (like puatbn or numbers) and
the recognition of the left-to-right (right-to-left) tekbundaries.

1 Introduction

At the present time, large text corpora form an importantseof liguistic information.
They are used for a wide variety of tasks, e.g. languageilegend teaching, testing of
automatic text processing tools, discovering of real wbetgaviour and many more lin-
gustic research purposes. As the corpus linguistics begpoyular in many countries,
the large text corpora are available for more and more lagggiaA corpus containing
two or more languages together is also no exception.

Corpus query systems (or corpus managers) are programerthbte people to
work comfortably with large data in text corpora. One of thmisic functions is called
KWIC (Key Word(s) In Context) view. The KWIC format displagsarch query result
(the keywords) within its close context, one occurence iper;, 5o that it enables users
to see all occurences of the keywords in a simple table stre¢see Figure 1).
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The claims on corpus query systems are growing up, accotditite number of
languages that can occur in the corpora and to the numbeedd usrking with these
resources. Nowadays, corpus managers have to deal withdiféergnt language phe-
nomena, such as different scripts (English vs. Arabic)etikation or encodings. At
Masaryk University, a corpus manager Manatee/Bonito [VeHzeen developed, that
is able to perform wide variety of tasks including e.g. hamglbf different scripts or
computing word sketches, thesaurus and many more statiskiaracteristics.

In this paper, we describe a problem of handling texts cairtgitwo languages with
different scripts, especially in context of displayingdbeexts in the KWIC format. We
will introduce our solution used to display correct word @rdn these bidirectional
texts and we will also discuss some related problems thatasletdrdeal with during
the implementation.

[Home|[Concordance[Word List][Word Sketch| Thesaurus[Sketch-Dift| Corpos Brifish Nafional Corpas
[View options| [Sample|Filter] [Sort| [Frequency|[Collocation] Hits: 769
Page f39 GO | Next | Last o e
A0OD Chandlers and Gardners upon the Feast of Corpus Christie , ) :</p><p>The three Shepherds
AOK ethnography _ are often missing from the finite corpus of empirical observation . This transformational
AK outside the usual limits of the body or corpus of collected material . In my own case
AlA to convey this knowledge . whether as a corpus or a skill . The conveying need not _ indeed
AlB that can be pointed to as constituting the corpus or the canon of Pound 's criticism . The
A68 made the suggestion that he should sleep in Corpus but take his meals in his old college of
A68 wet blanket . In those days the Fellows of Corpus were rather proud of the briskness of their

ABS  mounted . </p> <p>Greatness trickled from the corpus of his image . his career now like a gutshot

Fig. 1. lllustration of the KWIC view in the Manatee/Bonito system

2 The Problem of Displaying Bidirectional Texts

By building a web corpus of Persian, we found out that theltiegutext often contains
sequences of English words. This fact was not caused by arlaata preprocessing,
the English sequences were full-value parts of the textkgpae 2).

Since Persian uses Arabic script, this is a typical exampke laidirectional text.
Because words in corpus input files are stored in logicalmmle realized very soon
that there is a problem how to display the data in KWIC format.

We are using UTF-8[2] encoding for non-Latin script corp&f&F-8 is a part of the
Unicode standard [3] which provides generic encoding fokabwn characters. The
Unicode standard also defines character properties likén'lcapital letter’, ‘Arabic
letter’ etc., and the bidirectional algorithm [4] for digging the right word order of a
bidirectional text. This algorithm cannot be used direiftlytext is divided into several
parts.

For KWIC view, the displayed text is divided into 3 groupse tkeyword(s), its left
context and its right context. When KWIC is displayed withmodifications, the word
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Fig. 2. Examples of English word sequences in Persian web corpus

order is incorrect, as shown in the Figure 3. The reason eftibhaviour is the fact

that the groups boundaries are defined on the level of logiced order. For displaying

the correct word order in the KWIC view, we have to re-arratigewords among the 3
groups, as illustrated in the Figure 4. In the next sectimegjescribe how to implement
this re-arranging to achieve the correct word order display

a2l =t O alelad ¢ 4l ) g sma Kj_ngdomg 3 ﬂ]_e Romance of Jliuls 48 Casd Cuae aaes | sag \us"“‘ll:“..‘
Jisal daw J8 SBGL 6 0m aie IS 0355 BT ( Names the All- 1997 ) Wpli aes - iy oy ool osloae
sl Ril 4l il o e Bl o« ( smoke detector Principle the ) « 25 SLWLE ool p " lallaal 1 a8l Leal

osba a8 2 5e (o ikl sl i ) of Arts Society Royal 2 ol (38 adaie U 5, 258 Sleant (4l

Fig. 3. Incorrect word order in KWIC view of bidirectional texts ...

3 Corpus Input File Modifications

As a first step, we needed to distinguish word sequencesndatd corpus script from
sequences with the opposite text direction. This task wadeimented on the level of
corpus input file.

In our system, the corpus input file is in so-called vertieat format. It is a text file
formatted one token per line (each line can also containtiaddi information about
relevant token, such as lemma, tag, etc.) enriched by X\é ttgging.

Into this vertical file, we placed additional tags that rejemged boundaries between
different text directions. In case of Persian web corpusyamaed these tags asitr>"
that stands for “left to right” since default Persian texs llae opposite direction. The
vertical file modification is illustrated in the Figure 5.
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Fig. 4. ... and illustration of its re-arranging

By placing the «ltr>" tags into vertical file automatically, we encountered sal/e
complications, described in the Section 5. However, theseveatisfactorily resolved
so that we could further work with a<ltr >-tagged” vetical file as described above.

4 Display Algorithms

Users use a regular web browser to display a concordancewsd &rowser is used
to display concordance text snippets. Web browsers havieimgnted the above men-
tioned bidirectional algorithm and it works correctly fothale sentences. The only
remaining task for the Sketch Engine is to provide the riggtdal word order of each
part of a concordance line and to annotate the right-tadiegttion of text in respective
text areas.

The algorithm works with three lists of tokens (words), ooledfach group defined in
section 2:keywords left-context right-context The word reordering is done in several
steps.

1. if keywordsdoesn’t contain left-to-right (Latin) characters, no i@ening is needed

and only swapping ofeft-contextandright-contextis done
2. find a sequence of left-to-right (Latin) tokens from thd eh/eft-contextand strip

it off from left-context
3. find a sequence of left-to-right (Latin) tokens from theibaing of right-context

and strip it off fromright-context
4. move stripped sequences to the opposite side (beginmiegd) of the opposite
context

5 Related Problems

As mentioned in the Section 3, we encountered several coatjgins by placing the
“<Itr>" tags into vertical file automatically. The main problem waseutral charac-
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ters handling, i.e. deciding whether the neutral word (i=timg of neutral characters)
belongs to the left-to-right part of the text or not. The missgjuent (and most prob-
lematic) neutral characters were digits and punctuations.

We solved this problem by a set of heuristic rules, that slibteebe sufficient
for a good<ltr>-tagging of the corpus. Firstly, all words were tagged aditay to
characters they contained, neutral words were marked @iogpto the major (default)
corpus script. Secondly, a set of modification rules wasia@piThe rules are quite
simple and look similar to the following two examples:

— i f agroup of neutral words lies directly between twtir > sections

t hen mark these neutral words adtr> and join the two sections into one
— i f the left bracket (“(", “[", ...) lies directly in front okItr > section

t hen mark it as<ltr> and join it with the adjacent section

6 Conclusions and Future Directions

In the paper, we have described the problem of displayinigdutional texts in KWIC
format that is used by corpus query systems to provide cdatfte work with a huge
amount of text data. We have introduced a technique usedhiewvaccorrect word or-
der display in these texts. We have discussed the corpusdittfications and display
algorithms as well as problems related to the implementafithe described proce-
dures were practically implemented within the scope of trpas query system Man-
atee/Bonito.

In the future development, we want to continue in enhanciogilimgual features
of our system. We believe that the “language flexibility” ath a system should grow
up according to the variety of users needs.
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