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Abstract
Being aware of the usefulness of spell-checkers on the correction of modern works, and lacking this facility for ancient texts, we decided
to build dictionaries for ancient Spanish. This decision led to new problems and new questions. We have built a time-aware system of
dictionaries that takes into account the temporal dynamics of language, to help solve the problem of ancient Spanish spell-checking. In
this paper we present the problems we have found, the decisions we have made and the conclusions and results we arrived at.

1. Introduction takes than they can prevent. The reason for this is that

The huge development of information technology hasspell-checker-dictionaries include only modern uses of the
motivated the appearance of this new type of librarieslanguage, and when they are applied to old texts, the result
called digital libraries (Arms, 2000). Like conventional li- is that they take correct anciemses of words for mistakes
braries, DLs make literary resources available to readergind try to correct them. Unabto use spell-checking as an
but unlike them they usually produce their own digital edi- aid, correctors have to do a side by side comparison of the
tions. This makes them publishers, as well, of their own®riginal and the digitizedexts to detect the errors.
digital resources. This publishing task occupies most of the -
working force of DLs, and is responsible for most of their 2. Previous work
operating costs. So any improvement in digital production As Carretero and Rodylez correctly state (Carretero
techniques is relevant. and Rodruez, 1996): “Most of the largest operating sys-

The Miguel de Cervantes Digital Librakyjis one of the ~ tems and information retrieval tools do not provide lexi-
most ambitious projects of its kind ever to have been undercal tools for Spanish [let alone for ancient Spanish], which
taken in the Spanish-speaking world with more that 600gmakes it very difficult to check the information fed to the
digital books at present. This enormous collection of dig-Systems. This problem is specially critical in big organi-
itized works mainly comprises Hispanic classics from thezations (libraries, museums, etc.) where information is ac-
12th up to the 20th century. The development of these digduired mechanically by scanning or typing, which adds to
ital books require a lot of care from the point of view of the already existing errors, new errors caused by the mech-
correction and editing, but are processed in a massive unfnization process.” This problem gets worse in the case of
form way afterwards, so as to produce the different publica@ncient Spanish.
tions formats and services offered to the readers. Concern- The need to filter large amount of information written
ing human resources involved in the project, the biggesth Spanish led these Spanisbsearchers to build COES
group by far corresponds to correction and markup peotRodrguez and Carretero, 199%peéz etal., 1999), acom-
ple (Bia and Pedres, 2001), who are in charge of the plete environment that allows the users to deal with the
hardest-to-automate part of the production process, whicBrammatical problems of modern Spanish, which is based
involves reading and correcting digitization errors, struc-On Ispell, and it is freely distributed since 1994.
turally marking up the texts, and taking important editing .
decisions that involve both rendering and functionality of 3. Spell-checking
the hypertext documents to be published. These human- Ispell is a good example of open spell-checking soft-
ists are highly skilled people with at least a bachelor deware. It is indeed a very old program. The original was
gree in philology, or other humanistic disciplines. We wantWritten in PDP-10 assembly in 1971, by R. E. Gorin. The
them to devote their time to higher intellectual tasks likeC version was written by Pace Willisson of MIT and Walt
taking editing or markup decisions, or preparing the textduehring of Texas Instruments added the emacs interface
for interesting Internet services (like text analysis or con-and posted it to the net. There are versions of this spell-
cordance queries), than toespl their energies in the te- checking software for the most common operating systems
dious mechanical task of correction, the main bottleneck inowadays.
our production workflow (Bia, 2000), and by far the most ~ What led us to create dictionaries of ancient Spanish
time-consuming task. Language was the impossibility to check the spelling of

In the case of contemporary works, spe||-checker§mcient Spanish literary works with commercial software
turned out to be a useful aid to the correction process, bupackages. The problem of correcting spelling in older texts
for literary works written in ancient Spanish, commercially has received scarce consideration.

available modern spell-checkers may produce more mis- Since we could not find old-Spanish spell-checkers
available, ancient texts had to be thoroughly revised and

http://cervantesvirtual.com corrected after OCR without any automated aid.
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Being aware of the usefulness of spell-checkers on the 5. The corpora used
correction of modern works, and lacking this facility for

ancient texts, we decided to build dictionaries for ancient., .y 2d corrected at the Mliel de Cervantes Digital Li-
Spantl_sh. 1:1|sthde0|§|on led tg trr]fw problems tagd n?V\f)rary (University of Alicante, 1999 2001), as a corpus cov-
guestions. ‘AS there IS no such thing as ancien panlSI'é'ring several centuries of Spgah writings, and using also

but instead a dynamically evolving language that change ) .
throughout the centuries, how many old-Spanish dictionar-aqe TESO (Chadwyck-Healey, 1997) corpus with more than

. . . . 800 works on Golden-Age Spanish drama, we have built
?
:?rﬁitssh,pomd we build? Should we set arbitrary Chronologlcaﬁ set of dictionaries taking into account the temporal dy-

, namics of language, to help solve the problem of ancient
In this paper we present the problems we have fo“ndSpanish spell-checking.

the decisions we have made and the conclusions and results
we arrived at. We have also been able to extract statisti-

Taking advantage of the 5,000 books already digi-

cal information on the evolution of the Spanish language 6. A Golden-Age dictionary
through time. In our digital library, we encountered the necessity to
correct and publish a significant amount of texts from the
4. Time periods in Spanish language 16" and 17*" centuries (Golden Age). In a parallel way,

there are good corpora of Spanish literary texts from this
Constructing just one dictionary to cover all ancientage available on the web to be taken as raw material to
Spanish language made no sense due to the scarce norm@beate the spell-checker dictionary. This is why we first
ization of the language in ancient times, and above all, thggcysed just on the language of these two centuries. The
many different ways in which words could be written in corpus we used to extract thatges for the Golden Age
differc_ent epoches. This is briefly but well explainedTime dictionary is the TESOTeatro Espéol del Siglo de Orp
Spanish Language Home-Pa@amora, 2001). We started by building a dictionary fro@olden-Age
We can distinguish four big time periods in the evo- grama texts downloaded from the TESO
lution of Spanish language which also involve important  \ye nave processed 12,316,640 words, 113,572 num-
changes in spelling. bers, 1,344,962 sentences, 7,038,024 tags, from 842 HTML
files, 120 Mb in size from 16 different authors:
e Medieval age (up to 1500)

e Caldeon de la Barca, Pedro (1600-1681)
e Golden age16t"-17t" centuries)

e Castro, GuilEn de (1569-1630)
e 18" and earlyl9t" centuries
e Cervantes Saavedra, Miguel de (1547-1616)
e late19t* and20t" centuries
e Cueva, Juan de la (1550-16097?)
According to theOrtografia de la Lengua Esp#la ) )
(Real Academia Espmla, 1999), the orthographic normal-  ® Diamante, Juan Bautista (1625-1687)
ization of the Spanish language is the result of a long pro-
cess of adaptation and simplification of the varied and vari- ® Matos Fragoso, Juan de (1608?-1689)
able ancient uses. It can be said that such normalization
dates back to 1713, when tiReal Academia Esjiola de
la Lenguawas created, but the definitive settlement of the
language took effect in 1844, with the publication of the
Prontuario de ortograifa de la lengua castellanaThere-
fore, works from18t* and19'" centuries, although not be-
ing modern Spanish, are closer to it, tending to use normal- o Rojas Zorrilla, Fancisco de (1607—1648)
ized Spanish which is more precise concerning spelling.
According to Rafael Cano (Cano-Aguilar, 1988), “with ¢ Rueda, Lope de (1510-1565)
the 18" century, it can be said that the main constitutive
historic processes of the Spanish language conclude. From e Ruiz de Alaron y Mendoza, Juan (1581-1639)
then on, we have not only 'modern Spanish’, but, above all,
a language that has reachedstability: onone hand con- e Solis, Antonio de (1610-1686)
cerning geographical spread, because Spanish has not ac-
quired new territories but has obtained a firm settlement in ® Téllez, Fray Gabriel (Tirso de Molina) (1579-1648)
those it had already possessed (specially the American con-
tinent); on the other hand, the main lines of language struc- ® Vega, Lope de (1562-1635)
ture had not varied: neither in the phonetic nor in the mor- )
phosyntactic field can any fundamental alteration be out- ® £amora, Antonio (1662?-1728)
lined in this period, and the basic vocabulary keeps being,
in general, the same”. 2http://teso.chadwyck.com/

e Moreto, Agusth (1618—-1669)
e Pérez de Montalbn, Juan (1602-1638)

e Quifiones de Benavente, Luis (15937-1652)
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6.1. Preprocessing of the source texts This process consisted of two well-defined parts. The
Before starting to build the Golden-Age Spanish dictio-first one was cleaning the TESO texts from some fragments
nary there are some preprocesses we cannot skip. The filghich were written in modern Spanish. To perform this, we
aspect we had to consider was deciding which kind of textS€d some HTML tags as a pointer to establish which parts
format we were going to use: ASCII, ANSI, SO entities, of the whole TESO text should be removed and which not.
etc. Then we analyzed whether the corpus was in HTMLAS the rendering was very consistent throughout the whole
XML or just plain text. In the case of the drama texts ex- collection, all modern Spartifragments could be detected
tracted from TESO all the texts were retrieved in HTML and eliminated.
format. In the second part of the process we had to take out all
Most of the times, the texts used as a source to build théh® HTML marks € p >, < head >, etc.) from the text,
word lists need to be preprocessed. This is particularly tru§ince they should not appear as entries in our dictionary.

in Golden-Age texts, since they have remarkable peculiari- One of the problems we had was having to separate
ties compared to modern Spanish. drama speaker names from the rest of the text. These names

One of the preparation tasks necessary to build a dicwere usually rare abbreviations of real names which we de-
tionary is the analysis of character encoding to see whici¢ided should notappearinthe dictionary. As speaker names
characters are used, and how they should be translated fiPeatedly appear in a drama text, the frequency of these
the target use. words is not low, getting mixed with common words instead

Golden-AgeSpanish contains ancient symbols that hadof appearing as rare unusual words. In a 160.000 words

convention as for instance: ent case would have been if speaker names were marked as

such, as it is done with highly structural markup schemes
e The intervowel stressesi coded af in TESO, which  like TEI (Sperberg-McQueen and Burnard, 1994). In our

we prefer to code assin our texts. case we used a combination of HTML rendering marks and
. capitalization to detect speaker names.
e Theag which we prefer to code & There is nothing more unrelated, we may think, as

rendering and semantics. But in a few cases, render-
ing may gives us a reliable hint on structure, which also
may imply some semantic information. This was the case
of speaker names in the TESO files (Chadwyck-Healey,
1997). In these, we applied the same method successfully
e The use of asinndbresto representanormsound Used in (Bia and M6z, 2000) to extract information from

following the consonant, in the exampiembres 3 Poorly marked up Galician language texts based in part on

We preferred to leave this ones unmodified. rendering markup. In our case, Speaker names could be
reliably detected with a regular expression like:

e The use of contractions likg" ort” , forbidden in
modern Spanish, were common in th&¢" and17t"
centuries. So this words should count@eandte for
word frequency purposes.

¢ Another ancient character no longer useg,isquiva-
lent to moderrg, as inagumbres®. "<BR><STRONG<EM-"[ 1?2({U}|{N})?

: - {LHO, 73 120 1?({ U] {NH) ?{L}{0, 7}
» Theuse of accentsis complstanarchicinthesecen- [ ]2){0, 3} " </ EM></ STRONG>"

turies, finding acute and grave accents used indistinc-
tively, or simply omitted. where L (lowercase letters), U (uppercase letters) and N

. . . numbers) are:
e The same chaotic usage is found in the use of umlautg )

", which appear in unexpected places (ecgiel in- L [a-zAcABi6uABIBUAS A0 .. ]
stead ofcruel may be used to mark an unusual accent AN
to accomplish a certain metric). U[A-ZNCAEIOUAEIOUAEIOU .. ]
N [0-9
e Finally, the indistinct use ofi andv, or of b andv [0-9]

in this epoch, produces many variations of the same  This allowed us to detect speaker names agigb”,

words, which enlarge the dictionary. “Rom”, “Ellos’, “1. Cor. Mus’, “2. Cor”, “Maria les?,
. ) “Gueuara’, “D. Isab’, “Los 47, “Nifi.”, “ Cos’ y “ Bez,
7. Rendering, Structure and Semantics “loc. Mus. y Pd, “ Ley de Grac, efc.

A cleaning process was also necessary to free the TESO The number of speaker names not accurately detected,
texts from some fragments which were written in modernor detected words that were not speakers was very low, and
Spanish, like page markers, which could be identified bythe program also highlighted these cases for human cor-

the following regular expression: rection. We solved this problem by fixing HTML markup
in the source files for these few cases. This approach
"[P &gina”[ 0-9]*"” was much simpler than having to detect and eliminate all
speaker names by hand.
3This appeared for instance liMazer del contrario amigo For the texts from the Miguel de Cervantes DL corpus
(1861)” was not necessary so much preprocessing work, since on
“In “El licenciado vidriera (1676)” one hand most of the problems mentioned above are due
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to Golden-Age spelling andre not found in the follow- which shared very similar frequency figures. It is argued
ing centuries, and on the other hand working directly withthat this significant change in the Spanish language comes
the XML sources made it easier to separate modern Spambout in the20!* Century.”
ish comments and notes from the ancient text. Figure 1 These values as well as ours can be seen in table 2. We
confirmed Woods' observation that the wdcgie” is more
o frequently used in the Golden-Age than in 8" century.
However,de is the second runner in our Golden-Age dic-
tionary based on the TESO corpus of 12,316,640 words.
Woods suggests that “as a wider range of electronic texts
in Spanish becomes available it will be interesting to try
to pinpoint when the change in characteristic frequencies
comes about.” According to our results (see figure 2), the
switch in position between these two words occurs some-
where between tha7!* and 18!" centuries, long before
Woods’ hypothesis: “the frequency dé... may be a reli-
MWWWW MMWMMM able guide as to whether or not it was composed before the
0 ok twentieth century.” He sustains that "to judge by the statis-
T e tics for Galdos’ novel Nazan' (1895), the real change may
not have come about until this century”, but we believe that
Figure 1:As more words are read, new words are more S Galdos was a very unusual writer with a vocabulary by
difficult to find far richer than that of his contemporaries and a very per-
sonal style, he should not be taken as a norm for statistical
shows the process of new-word acquisition from the corcomparison.
pus. Counting the new words that appeared every 100,000 From the graph, we can see that some wordsjas’;
words read, we realized that at the beginning most of théy”and “no” descend in the frequency ranking, while others
words were new, but as the program kept on reading wordkke “de’ and “la”, and in a minor degree€f”, “erf’, “ a”,
it became harder to find new ones. From time to time ther@nd ‘10s’ gain ground. This information can be used for
is a peak in the graphic line, due to the appearance of a lithstance as an additional criterion to take into account in
erary work with a richer vocabulary that adds new wordsautomatic document classification-by-time approaches.
all of a sudden. Another curious observation resulting from figure 2, is
the stable behaviour of those nine most frequent words from
8. Results the 18" century on. This coincides with the normalization

We have produced many dictionary formats, with orof the Spanish language by tReal Academia Esimla de
without frequency counts, ordetalphabetically, by word- la Lengua
size-first, or by frequency, and ignoring or considering let-  Table 2 shows the 20 most frequent words in each of
ter case. our dictionaries along with the figures used by Woods in

Table 1 shows the sizes of each corpus used and tHas article.
corresponding dictionaries created.

The word-size ordered dictionary is successfully used 10. Future work
for spell-checking using the WinEdt text editor, that sup-
ports open dictionaries of this format.

According to Barnbrook (Barnbrook, 1996): “A fre- After having carried out these experiments we have
quency list for a corpus shows you the words that occur in itome to the conclusion that it is necessary for the pur-
and the relative proportion that each contributes towards itposes of a Digital Library like ours to consider geographical
If your corpus is properly representative, this informationzones or areas apart from time periods. The reason for this
can give you a reasonably accurate picture of the language that old Spanish is very irregular both in spelling and in
as a whole. For the lexicographer this means that the wordss use, which varies depending on the geographical zones
to be included in the dictionary can be selected objectivelyf linguistic influence, and this makes very wide the range
with their frequency of occurrence giving a guide to their of possibilities when spell-checking. A mistake in a text

El

B

New words every 100000 read
8

10.1. Considering geographical zones

relative importance.” can be overlooked because in other texts it is perfectly cor-
. ) ) ) rect, as it is the right spelling in other zone. This can be the
9. Conclusions: A Historical Surprise case of the verblacer’ which can be written in old Span-

M.J. Woods in a recent article (Woods, 2001) has comish almost in every way: fazer, “ faer’, “faser, “ acer’,

pared the “word frequencies of the few most common*azer’, “ hazef, “haer’, etc.

words in Spanish as revealed by a modern corpus of over Moreover, spell-checkingictionaries aware of geo-
five [million] words with a corpus of Golden-Age Spanish graphical zones are usefoecause the language although
texts of over a million words, and finds that althoutdgis  with some differences is quite normalized within an area.
by far the most common word in contemporary Spanish, in  Besides, for a project like cervantesvirtual.com, which
the 16'* and 17¢* Centuries it was considerably less fre- is very focused in Latin American Literature, it can be more
quent, and in many texts was less frequent thanquefor  profitable the creation of a dictionary with native Latin
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Dict. words Dict. words
Texts source Centuries Corpuswords (case-sensitive) (all lowercase)

TESO 16th-17th 12,316,640 200,920 166,648
Cervantes DL 18tk 4,478,694 154,917 133,372
Cervantes DL 19th 29,062,010 366,372 307,083
Cervantes DL 20th 2,590,567 117,153 103,544

Table 1:Dictionaries built in this research work
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Figure 2:Evolution of the nine most frequent words in Spanish

American words and expressions which are not includegect and a problem not yet fully solved.

in conventional Spanish spell-checkers. Fortunately, in the case of our digital library, most texts
_ o are first generated by OCR output, which make the type of
10.2.  Automatic modernization of texts errors very distinct and different in most cases from human

Automatic modernization of texts is another possiblemistypings. In this environment a standard spell-checking
objective, since we usually produce modernized transcripapproach, but based on an ancient dictionary of the time of
tions of facsimiles along with the ancient normal transcrip-the text, has given excellent practical results, reducing the
tion based literarily on the original . time and effort necessary tmrrect ancient texts.
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Corpus: TESO MCDL MCDL MCDL Woods CCs

Century: 16th/17th 18tk 197 201" 16017t 20t
Num. of 12,316,640 4,478,694 29,0620 2,590,567 1,268,445 5,250,351
words:

Position  word freq.| word freq. | word freq. | word freq. | word freq. | word freq.
18t que 634157 de 237430 de 1595974 de 144264\ que  65361| de 363662
2nd de 472486| que 167250 que 1019034 la 96273|| vy 61934 | la 223127
3rd y 385487| y 149251 la 1008611, y 79118| de 58754| que 153859
4th el 292388/ la 143027| y 996536 | que 78058 en 153844
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18th lo 84978 lo 28836 | es 198226| al 16833

19th yo 82076/ al 26916| lo 191499| lo 16718

20t pues 81261 para 23161 una 179087 para 15601

Table 2:The 20 most frequent words in different epoches
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