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Abstract

The multilingual support of INTEX presents many weak points, especially when a
language does not present the same overall syntactic scheme as English. Basque
is one of the official languages in the Basque Country, being spoken by almost
650,000 speakers (it is also spoken in Navarre and the south of France). The
origins of the Basque language are unknown. It is not related to any neighbor-
ing language, nor to other Indo-European languages (such as Latin or German).
Thus, dates, references and numbering do not follow the typical English pat-
tern. For example, the numbering of figure prefixes does not correspond to the
\figurename\thefigure structure, but is exactly the other way round. To make
matters worse, the presence of declension can turn this usually simple task into
a nightmare. This article proposes an alternative structure for the basic classes,
in order to support multilingual documents in a natural way, even in those cases

where the languages do not follow the typical English-like overall structure.

1 Introduction

The origins of ITEX are tied closely to the English
language. Since those days, however, it has spread
to many different languages and different alphabets.
The extent of the differences among these languages
is not only related to lexical issues, but to the struc-
ture of the languages themselves.

The main problem arises when the syntactic
structure of the language does not follow the En-
glish patterns. In these cases the adoption of a new
multilingual approach is required in order to pro-
duce documents for these languages.
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Although IXTEX is a highly parameterizable en-
vironment, it lacks resources to alter the order of
the parameters themselves. This is due to the fact
that both Germanic languages (such as English and
German) and Romance languages (such as French,
Italian, Spanish)—and therefore the most widely
spread European research languages that use the
Latin alphabet —share a similar word order for nu-
meric references. To make matters worse, the pres-
ence of declension in structure such as dates and
numbers leads to a complicated generalization of
procedures.
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This paper describes an alternative structure
for the basic classes, in order to support multilin-
gual documents in a natural way, even in those cases
where the languages do not follow the typical Eng-
lish-like overall structure. Specifically, the paper fo-
cuses on Basque, one of the official languages in the
Basque Country, being spoken by over half a million
speakers (it is also spoken in Navarre and the south
of France).

The rest of the paper is organized as follows:
section 2 describes the specific details of the Basque
language, in section 3 a brief description of prior
work is presented, section 4 describes the different
approaches that can be followed to solve the prob-
lem, section 5 shows the advantages and drawbacks
of the different solutions and finally, in section 6
some brief conclusions are presented.

2 Specific details of the Basque language

The origins of the Basque language are unknown.
It is not related to any neighboring language, nor
to other Indo-European languages (such as Latin or
German). This is one of the reasons why word order
and numbering schemes are different from those in
English.

Dates and numbers. Basque uses declension in-
stead of prepositions as many other languages. The
main difference from other languages that use de-
clension, such as German, is that in Basque numbers
are also fully declined, even in common structures
such as dates. These declensions depend not only
on the case, number and gender, but on the last
sound of the word. Another peculiarity of Basque is
the use of a base 20 numerical system instead of the
traditional decimal one.

This forces us to take into account not just the
last figure of the number but the last two figures,
in order to determine the correct declension for the
number [3]. In the following example, two dates are
represented using ISO 8601 and its translation into
Basque.

2004-01-11 : 2004ko urtarrilaren 11n
2005-01-21 : 2005eko urtarrilaren 2lean

Note that although both days end in the same
figure, the declension is slightly different. The same
happens to the year. The extra phonemes have been
added to avoid words that are difficult to pronounce.
This makes automatic date generation difficult, be-
cause it must take into account all the possible cases
(as base 20 is used, there may be as many as 20 dif-
ferent possibilities). The different number endings
are shown in table 2. Note that there are only twenty
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Table 1: Endings

Number | Ending (year) | Ending (day)
00 ko -
01 eko ean
02 ko an
03 ko an
04 ko an
05 eko ean
06 ko an
07 ko an
08 ko an
09 ko an
10 eko ean
11 ko n
12 ko an
13 ko an
14 ko an
15 eko ean
16 ko an
17 ko an
18 ko an
19 ko an
20 ko an

possible terminations, and two declension classes are
necessary.

Word order When numbering a certain chapter,
section, etc., in English-like languages the order is
always the following: first, the item class (e.g. “fig-
ure”) is named and, afterwards, the number is writ-
ten. For example, we have “Figure 1.1”7 or “Table
2.3”. However, this is not the case in Basque. In this
language, we must reverse this order: “1.1 Irudia” or
“2.3 Taula”. The same applies for chapters, sections
and other kind of text partitioning structures.

3 Related Work

Multilingual support for I TEX is traditionally per-
formed using the Babel package [2]. In this package,
the overall structure of documents, such as books,
articles, etc., is fitted to different languages by us-
ing different variables for the different strings in each
language.

For example, we can take the way figure cap-
tions are numbered in these types of documents:
a variable called \figurename contains the string
corresponding to the word “figure” in the first part
of the caption, while another variable, \thefigure
contains the number assigned to that caption. When
a new figure is inserted in the document, the string
preceding the caption is always formed by using a
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concatenation of both variables. However, this pro-
cess is not performed by Babel, which would allow
a general description of the language, but in the
different files that describe the document format:
book.cls, article.cls, etc. Thus, some of the
work that should be performed by the module in
charge of the multilingual support is made by the
formatting part of the typesetting software.

The file basque.1df [1] currently provides sup-
port for Basque in Babel. In this file, the most com-
monly used words have been translated. However,
this does not solve the problem of the different or-
der of strings. In [1], a possible solution is proposed
using a new package for the document definition: in-
stead of using the multilingual capabilities of Babel
to solve the problem, a new document formatting
file is defined, where the specific corrections for the
language are performed. The limitation for multilin-
gual document generation is obvious in this scheme:
the format must be redefined whenever the language
of the document is changed. Besides, a new defini-
tion for every single class of document must be per-
formed for this particular language — as we are not
philologists, we do not know if the same happens in
other languages.

4 Approaches to the Solution

The solution to the problem described in this paper
must deal with the following issues:

e It must respect all the translations of the dif-
ferent strings generated automatically.

e It must respect not only the translation, but
the order of words as well.

e The last problem to solve is the use of the
\selectlanguage directive, which would allow
us to change the hyphenation patterns and the
automatic text generation structures dynami-
cally in the same document. This directive is
particularly useful for documents which contain
the same text in different languages (e.g. user’s
guides, where the manual has been translated).

The main possible avenues to the solution are
the following:

e Use of specific classes for the language:
This solution implies the redefinition of every
document format, in order to embed the cor-
responding word order alteration for automatic
string generation. The main drawback of this
alternative is the need for rewriting and adapt-
ing all the existing document formats.

e Use of a specific package for the language:
A second possibility could include the defini-
tion of a new package for those languages that
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require a word order alteration. This pack-
age should redefine the \fnum@figure and the
\fnun@table variables (among others, which
define the chapter or section name) in order to
adapt them to the needs of the languages used.
A macro should be used to switch between the
two nodes.

e Inclusion of order parameters in the doc-
ument class definition files: This option re-
quires that a new input parameter is defined in
the document class to define the order of the
words. Basically, it is the same solution as the
first one, but merging all the different files for
a document class into a single (larger and more
complex) file.

e Redefinition of existing multilingual sup-
port files: This solution implies the addition
of several lines to every language support file,
where the definition of the automatic strings
such as the figure captions or the table cap-
tions is performed. For example, for the case
of table and figure captions, the definitions for
the Basque language would be the following:

\def\fnum@figure{\thefigure~\figurename}
\def\fnum@table{\thetable~\tablename}

These definitions should go into the basque.
1df file, immediately after the definition of the
terms for caption or table names. Thus, when-
ever a \selectlanguage directive is introduced
in the document, the Babel package will read
the definitions for the new language, which will
include the definitions for every string.

5 Comparison of Solutions

We use the following criteria to compare the differ-
ent solutions:

e Extent of modification to existing files:
This criterion measures how many existing files
will be altered to fix the problem and how com-
plicated this alteration is.

e Addition of new files: This criterion mea-
sures how many new files are to be added to
the ITEX distribution for each solution.

e The \selectlanguage issue: This criterion
measures how well the solution deals with pos-
sibly changing the language of the document
dynamically.

e How easily new automatically-generated
strings are included: In the future, transla-
tion of new strings may be required. Therefore,
the proposed solution must provide an easy way
to include these new strings.
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5.1

Extent of Modification

Here is how the solutions fare with respect to the
first criterion:

5.2

Use of specific classes for the language:
This option does not require that any file be
modified, because new definitions are described
in new files.

Use of specific package for the language:
This approach requires no modifications of ex-
isting files, since all modifications are included
in a new package.

Inclusion of order parameters in the doc-
ument class definition files: This alternative
entails the redefinition of every document class.
These should admit a language parameter to
determine the correct word order.

Redefinition of existing multilingual sup-
port files: This choice implies that every file
containing the translation and definition of the
automatically-generated strings provides order
information for them, and therefore, all the files
in Babel should be changed.

Addition of New Files

Here’s how the solutions fare with respect to adding
new files:

5.3

Use of specific classes for the language:
This option requires all document classes to be
rewritten for every language that does not fol-
low the English-like structure.

Use of specific package for the language:
This approach requires one new file for every
language that has not been described success-
fully in the Babel approach.

Inclusion of order parameters in the doc-
ument class definition files: This alterna-
tive entails no new files, as it is based on the
modification of the existing files.
Redefinition of existing multilingual sup-
port files: This choice does not need new files,

as it is based on the modification of the existing
files.

The \selectlanguage Issue

Depending on how generalization of the multilingual
support is implemented, the different solutions may
(or not) solve the \selectlanguage problem:
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Use of specific classes for the language:
This option does not really use Babel and its
macros. As part of the translation of auto-
matic strings is performed by the file defining
the format of the document class, support for

the \selectlanguage directive should be im-
plemented in each document class for every lan-
guage (not only for those incorrectly supported
by the Babel system, but for all of them).

e Use of specific package for the language:
This approach requires one new file for every
language. Hence, a macro would be required in
each package to leave things as they were before
the package was initiated.

e Inclusion of order parameters in the doc-
ument class definition files: This alterna-
tive cannot solve the problem, because the or-
der specification is only made at the beginning
of the document. A macro could be added to
alter its value dynamically throughout the doc-
ument, but it would be an artificial patch that
would not fit naturally in the Babel structure.

e Redefinition of existing multilingual sup-
port files: This choice does solve the problem,
because when a new \selectlanguage com-
mand is issued, the definitions for the new lan-
guage are reloaded. It requires no new macro
definitions to suit the Babel scheme for multi-
lingual documents.

5.4 Inclusion of New Strings

Here’s how the solutions fare with respect to the pos-
sibility of including further modifications for strings
that could be necessary in the future:

e Use of specific classes for the language:
As some of the linguistic characteristics of the
document are included in the document class,
this option does not provide a straightforward
method for including changes for problems that
may arise.

e Use of specific package for the language:
The use of a package gives flexibility to the
scheme, allowing the insertion of new macros
to adapt to the peculiarities of the language.
However, the range of possibilities is so wide
that a very well-defined structure must be laid
down in order to keep a modicum of coherence
for creating a document in a different language.

e Inclusion of order parameters in the doc-
ument class definition files: This scheme
requires updating several files whenever a new
string or scheme must be added.

¢ Redefinition of existing multilingual sup-
port files: As this choice uses a single file for
every language, it makes updating the elements
for Babel very easy.
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Table 2: Solution comparison

Solution Mod. | Cr. | Multi. | Updates
Specific class X v Dif. Dif.
Specific pack. X v Dif. Dif.

Parameters v X Dif. Dif.
Redefinition v X v v

6 Conclusions

This paper discusses some alternatives to solve the
ordering problems that may arise in multilingual
documents.

The characteristics of the different proposed so-
lutions are summarized in table 2. Among the so-
lutions, the most suitable would be the redefinition
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of all the existing Babel files. The reason is sim-
ple: it requires the addition of two lines to approxi-
mately 45 files, and allows the update of the system
in the future, as it maintains all the translating is-
sues within their natural context (Babel).
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