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Jost Gippert, Frankfurt / Main

Towards a Corpus Caucasicum
Building a corpus from unstructured data

Abstract

The paper deals with the prospects of compiling a corpus of Cauca-
sian languages from the random attestations of linguistic materials of
these languages in pre-20™ century publications that have been digitised
within the Google Books project. It discusses three major problems that
are met with in coping with this task, viz. data harvesting and compila-
tion, character encoding, and unification of data. The main issues ad-
dressed are a) the accessibility of data on the background of copyright
regulations, b) the unreliability of data provided via OCR, c) the lack of
language assignment in mixed data, d) gaps in the encoding facilities
provided by Unicode, and e) the requirement of a unique script-inde-
pendent representation of data. The issues under concern are illustrated
with examples taken from publications of the 17" to the end of the 19*
century.

0. Introduction

The Caucasus has been renowned since Antiquity as an area with an
extreme density of languages. Depending on the principles of distinction
applied, investigators arrive at between 50 and 70 languages spoken in
the area today, many of them with less than 5,000 speakers and many
of them endangered of extinction.! For only three of the languages, viz.
Armenian, Georgian, and Caucasian Albanian, a written standard was
developed as early as the 5th ¢. C.E,” while a few others were adapted

! The map provided in the Endangered Languages Project website (http://www.endan-
geredlanguages.com) gives a clear picture of the amount of endangered languages in the
Caucasus area.

2 In the case of Caucasian Albanian, the script was given up in the Middle Ages by
consequence of the Arab conquest of the South-Eastern Caucasus; the only manuscript
remains, concealed in a Georgian palimpsest in St. Catherine’s monastery on Mt. Sinai,
have recently been deciphered and published for the first time (see Jost Gippert, Wolf-
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to using Arabic, Cyrillic, or Latin alphabets in more recent times. For all
those languages that have not developed a written standard, linguistic
material other than audiovisual recordings can only be found in sec-
ondary literature, i.e., grammars, dictionaries, text books, or stray notes
provided by travellers, scholars, and other people interested. Collecting
these materials with a view to compiling an exhaustive corpus of Cauca-
sian languages is a challenging task indeed. In the present paper I intend
to discuss three major problems met with in coping with this task, viz.
data compilation, encoding, and unification of data.'

1. Compilation of data

The attestation of materials from ‘minor’ Caucasian languages starts
with the travel report by Evliya Celebi, an Ottoman writer of the 17th
c., who provided the first specimens of Abkhaz, Adyghe (Circassian),
and Megrelian in Arabic script (cf. Fig. 1). In the late 18th c., Europe-
an scholars such as Johann Anton Giildenstédt or Julius Heinrich von
Klaproth began to establish the first more comprehensive word-lists,
noting their materials down in Latin script (cf. Fig. 2). Since the second
half of the 19th c., Russian developed to be the prevailing language of
investigation, with authors such as Anton Schiefner, Peter von Uslar, or
Adolf Dirr providing the first extensive grammars of languages such as
Abkhaz, Chechen, or Udi (cf. Figs. 3—4). By the same time, the first sci-
entific journals appeared that were devoted to the study of the Caucasus,
including its peoples and languages (cf. Figs. 5-6).

gang Schulze, Zaza Aleksidze, Jean-Pierre Mahé, The Caucasian Albanian Palimpsests
of Mount Sinai. 2 vols. Turnhout: Brepols 2009; Monumenta Palacographica Medii Aevi
/ Series Ibero-Caucasica, 2). The modern successor of Caucasian Albanian is the Udi
language (see below).

! Some text materials of this type have been electronically prepared for online retrieval
in the TITUS (Thesaurus Indogermanischer Text- und Sprachmaterialien) and AR-
MAZI projects (Caucasian Languages and Cultures: Electronic Documentation); see
http://titus.uni-frankfurt.de/texte/texte2.htm#lazica. — Audiovisual materials of some
of the unwritten languages have been collected and annotated in the ECLinG (Endan-
gered Caucasian Languages in Georgia) and SSGG (The Sociolinguistic Situation of
Present-day Georgia) projects funded by the Volkswagen Foundation between 2001
and 2010; they are available for online access at the Language Archive of the Max
Planck Institute for Psycholinguistics, Nijmegen, see http://corpusl.mpi.nl/ds/imdi
browser/?openpath=MPI533677%23 and /?openpath=MP1663243%23.
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Fig. 1: Specimen from Evliya Celebi’s travel account: original manuscript a
nd transcript (extract)?
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Fig. 2: Specimen from Glildenstadt’s word-lists: original manuscript
and transcript (extract, edited)?
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. besam
. besann
. besane
. besajan
. besanan

besaqun

=
s
fpm-n-;..',l@.—

. besazui
. besanui
. besanei
. besajani
. besanani
. besaquni
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exzu
exnu
exne
exjan
exnan
exqun

exzui
exnui
exnei
exjani
exnani
exquni

Indicativ,

Praesens.
exsa tazsa uzfiesa bizieza liztesa
e0sa {ansa ungesa bintesa tintesa
enesa lanesa unegsa binetesa tinetesa
ejansa lajansa jangesa  bijantesa  tijantesa
enansa tanansa wnangesa binantesa tinantesa

equnsa taqunsa Bquegesa  biquntesa  liqumtesa

TImperfectum.
ezsai tazsai uzgesai biztesai tiztezai
ensai tansai ungesai bintesai tintesai
enesai tanesai unepsai binetesai  tinetesai
ejansai {ajansai ujangesai  bijentessi  tijantesai
enansai {anaosai unanfesai  binantesai  iinantesai
equnsai taqunsai uqungesai  biquotesai  tiquntesai

Fig. 3: Specimen from Schiefner’s Grammar of Udi*

Heoror4. HaErI

Iloseaum.
Hacm.-6yd. ycaosmoe

2-¢ auyo.

Hacm.-6yd. yca.-oxcea.

HacrT.

Ilosesnum.

H3BABHT.
3-e .auyo.

IMpun. nacmoswee.

Cocaarameavrioe. . . .
Byd. onpednaennoe .

Hwenpuv.

NACMORU,.

algap.
aiaa.
aluak.
1149axApa.

nay.
I19ya-a.
114yH,
Jlqypir.
alyjza.

aluyp.
rigym.

| Anenp. npowedusee g

Ipom. megaBmee ialvig.
Ilpows. cosepumensoe. xaip.
A199aX BIH
2lqui.

HosbcrBoBar... muina.
Aasxonpowedwee. . . 1dinidpa.
Hpun. npowedwsee. g s
, | algigapir.
A19iHAYX,
Ipuas.-va. §. np. ep.sMuinavy,
14inauyipi.

Fig. 4: Specimen from Uslar’s Grammar of Chechen?

! Transcript provided by Lana Ahlborn in the frame of the ARMAZI project (1999-
2003), see http://armazi.uni-frankfurt.de/armazill/material/tabelle.htm.

2 Anton Schietner, Versuch iiber die Sprache der Uden, St. Petersburg 1863 (Mémoires
de I’Académie Impériale des Sciences de St.-Pétersbourg, Vlle sér., t. VI/8, p. 30 (http://
books.google.com/books?id=OplFAAAAcAAIJ).
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Born . . . . Iep6ems. Sapa . .. . Sunops.

s k. Gpan. Fepmems. ¥apo . . .. Jdams.
He6o . . . . deys. Beaeps . . . Haboas.
Aurear . . . I'ueps, Ceroauna . . . Jdaou,

Bb su. Cpad., dniaess, davrpa. . . . Muvaps.
Ceatmit . . . Hxeasvans. Lonesanssunss Aéumus.
eprossr . . Jaxeams. Bropauss . . Taxaws.
b kH. Cpan. Jaxemu. Cpeaa . . . . docemams.
Oroas . . . . Jdemecks. Yerpeprs . . Haaws.
Coanne . . . Muvixce, latuuna. . . Bebuws,
JAyna . . . . dowmyas, CyG6ora. . . Canmuns,
3BB3ABI . . . Armxyaraps. Bocupecense. Muioweaaoexs,
55 ku. Cpam. dmumxeaceaps.||Beena . . . . Jdynxes.
Xloaaens . . . Hcreaadexs. Aszo . . . . Bai.
Hoarmous . . . Hciaems. Qcens . . . . Myowciseps.

Fig. 5: Svan word-list from ZKOIRGO?

api GAmam amday Giman 1i zxox mapi I6miyiix Taxapa
aimiadc Taxapc TimxAmiai Taxapc iMfa poximiax Taxapdm
aarpa Taxape rdmxamapi infa nomemaeivgrpi aomT iysai YEiat
xsi iipy dazfim aidisnac fwmxy Janil ypi dmxy awiznoie craia-
Moxipadxy oc6in zisi poziat misgwp atsyex rofzri wmizionza
arpifax Mymryati daspiosd kil sdmnoil ggﬁlyim Eaxtai axevba
i BaTryinm Txyim Xakvi Txymc Jaxtr Toex vozpiassd aTxd ci G-
#aH #saxxi mapc Xi6mTyesmi xowp Maph AXi ci mainfazoMm xi-
yimg1 X®Ia (X Maky Xoua (©X ARMEYix xoIg Mmi xz_a_.ugi;y
icrei a8Exypi mi Minox wMapypgas afipacyad Mya® 1 xomiyac
xagim vwifimTa6ar cro6ie Yyxor osspim iaxypa =iiycryp
ORBpAm Ayciryap =ixax orRBpim mapasica api oxspim Eop-
BB XONi6 dyi ex ci dp wmomixsi umi symiTpa mapd maoriaaxyix
xBai.

Fig. 6: Svan text from SMOMPK?

AV Bartolomej (Bartholomii), ‘Po&zdka v Vol’nuju Svanetiju’, ZKOIRGO = Zapiski
Kavkazskago Otdéla Imperatorskago Russkago Geograficeskago Obscestva 3, 1855,
149-237 (here: p. 214; http://books.google.com/books?id= UxDAAAAcAAJ).

2 A. N. Gren, ‘Svanetskie Teksty’, SMOMPK = Sbornik Materialov dlja Opisanija
Meéstnostej i Plemen Kavkaza 10/2, 1890, 76—109 (here: p. 76; http://books.google.de/
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Most of the printed sources indicated above have meanwhile been
digitised in the course of the ‘Google Books’ project (https://books.
google.com). However, the compilation of linguistic materials of the
Caucasian languages from Google’s digitised files is anything but
straightforward. First of all, Google does not provide access to all the
digital books it hosts because it tries to respect the copyright regulations
that are valid for the country of a given user. This means, e.g., that for
users from the USA, all books that were printed before 1923 are acces-
sible while for a German user, access presupposes that the author of a
book died at least 70 years ago. By consequence, American users will
have access to Uslar’s grammars published in the 1880ies but not to the
6™ volume (on Tabasaran) which appeared, as an opus postumum, as late
as 1979.' For German users, Uslar’s 19" century grammars should also
be accessible as the author died in 1875; however, Google still refuses to
give access to them, claiming that they cannot keep track of all authors’
lives whose works they store. As a matter of fact, full access to books
digitised by Google is restricted to pre-1871 books for the time being for
German users — unless they have access to an American IP-address.?

Second, the digitization provided by Google (via OCR) is anything
but reliable so that the linguistic materials under concern cannot be used
off-hand for compiling a corpus. This can be illustrated using the example

books?id=zNs6AQAAIAAIJ).

! Petr Karlovi¢ Uslar, Etnografija Kavkaza: Jazykoznanie. T. 7: Tabasaranskij jazyk (ed.
Aleksandr Magometov). Tbilisi 1979 (see http://books.google.de/books?id=SS QQ-
AACAAT and ?id=qsgRAQAAMAAY)).

I quote from an e-mail by Mr Jon Orwant (Google Inc.) of May 2, 2011: ‘Each nation
has their own copyright rules. Within the US, we are usually able to use 1923 as a cutoff
date for determining whether books are in copyright, and so some of the seven books
you identified are fully readable and downloadable inside the US. Outside the US we
have to use the rules of the appropriate country. Books from former Soviet republics and
from the pre-Soviet era have an unclear copyright status.

We are able to make the PDFs available within a country when the books are out of
copyright in that country, and when we do they’re available directly from Google Book
Search; if you had a US IP address you could just visit Google Book Search and down-
load the PDF with no involvement from us.

But because copyright status is often hard to determine, we have settled on the follow-
ing rule for countries that don’t have a cutoff like the US: either the book must have been
published before 1871, or there must be clear and convincing evidence that all authors
of the book died more than 70 years ago. Of the seven books you identified on April 19,
I don’t have evidence that either condition applies to any of them. (While Peter von
Uslar does appear to have died long ago, he does not appear to be the sole author of any
of the seven books).
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of the first word-list of Udi provided by Klaproth in his Beschreibung der
Russischen Provinzen zwischen dem Kaspischen und Schwarzen Meere
of 1814 (cf. Fig. 7). Here, the word for ‘God’, Bacha,' is compared to
Avar Betschaf3.? Undertaking a search for the latter word in Google yields
four hits from Klaproth’s works, three of them from another book of his
(Reise in den Kaukasus und nach Georgien, 1814), where it appears in a
comparative Avar-Andi word-list (cf. Fig. 8-9).> As a matter of fact, the
three contexts are just the same — Google simply digitised three copies of
the book.* However, the digital texts are anything but identical, and it is by
mere accident that the word searched for (Betschaf3) is rendered correctly
throughout in all three cases, if we compare the rendering of other words
in the context (e.g., the word for ‘not’, hetscheu, appearing as hetscheu,
Helschen, and het scheu, resp.). Klaproth, now, had printed the same list
in a different form in yet another book of his a few years before (4rchiv
fiir Asiatische Litteratur, Geschichte und Sprachenkunde, of 1810; cf. Fig.
10). Here, the Avar word for ‘God’ is written Betschass, with double s.
Searching for this word form yields two instances of the given work by
Klaproth, one from Google itself® and one from archive.org (cf. Fig. 11).
The latter is not 100% identical, however, although it depends on the same
Google digitization® — probably it was stored on archive.org when the
OCR of the scan (of 2007) was still being corrected. A third hit is found,
astonishingly enough, in an ‘Instruction for the fabrication of cigars’ by
one Heinrich Schiitte; inspecting the context in question (cf. Fig. 12),’

! The actual form of the Udi word is bixajug, most probably a compound meaning the
‘Creating Lord’; see The Caucasian Albanian Palimpsests of Mount Sinai, vol. 1, p.
IV-10 (proposal by W. Schulze).
The given form is the ergative case form, the (absolutive) lexicon form being beced
Scf. Klaproth’s ,,Khundzakh* form Bedshet).
http://www.google.de/search?q=%22Betscha%C3%9F%22; all searches quoted here were
undenaken on May 21, 2011, and a second time on June 30, 2012, with similar results.

4 Julius von Klaproth, Kaukaszsche Sprachen. Anhang zur Reise in den Kaukasus undnach
Georgien, Halle and Berlin 1814 (http://books.google.de/books?id=cpkbTqZhjNkC;
?1d=Obk4AQAATAAJ; 7id=EUSPAAAAQAAJ).

5 https://www.google.de/search?q=%22Betschass%22&gws_rd=ssl. Meanwhile (May
29, 2015), there are two more hits from Klaproth’s Archiv, which has obviously been
dlgmsed several times.

® See http://archive.org/details/archivfrasiatisOOklapgoog, linked to http://books.google.
de/books?id=8QMIJAAAAQAAI just like the Google-internal link.

" Heinrich Schiitte, Anleitung zur Fabrikation von Cigarren, Bremen 2010 (Reprint of the editi-
on Quedlinburg and Leipzig 1846), p. 34 (http://books.google.de/books?id=02kQjP08pIwC).
In the scan of the original print of 1846 (published under the title Die Cigarrenfabrikation;
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we see that this is a mere OCR error, German verschaffen in Gothic print
having been misread as betschass. Leaving this disturbing effect aside, we
may summarise that a) the fact that Google digitises several copies of one
and the same book does not necessarily improve the reliability of the data
the company makes available, and b) Google provides no means to distin-
guish languages in a given search: Avar Betschaf; is not at all determinable
as being Avar — which would be important indeed in the given context as
it is mentioned in an Udi word-list, in its turn embedded in a German con-
text —, and is even mixed up with a quasi-German betschass in the results.
This means that an automatical compilation via harvesting of the relevant
data from Google Books is not yet possible.

Im Sebiete von Sehe Lhi legt audy noch
bag Dorf Waratidin, bdeffen ;Glumobmr
€hriften find, die aus Seorglen berpiﬁammen
vorgeben, und von denen dle elne Halfte fidy yue
Georgliden, die andere jur Armenifden Selee
BAlr. An ibren RKirden follen viele Infdrifeen
n Stein gebauen feyn, die fie aber felbft niche
lefen E3nnen. Sie bedienen fid) Seorgifdher
und  Armenifcher Dider, aué welder fie die
Sugend unterciditen. Deffen ungeadytet fpres
dhen fie einen Resghifdhen Dialece, den fie fie

thve Mutterfpracie ausgeben, und aus dem idy

Bier einige TWoree, mit anderen Lesghifhen vers
gliden, folgen flaffe. .
Sott — Dadha — Awati{d: Betfdhaf. Jn
Rd;unbfadj » Bedfbet. )
Bl — Schuwnt — Awarifd: TlHufbu.
Cohn — Sast

- 178 =

Todter — Chinar.

Bruder — Wit{dhi — Amarifd: tay, wans,
waf.

Midden — Siengt.

SKnabe — Galli — Tatarifd: ogli, ull,
Bata.

Waffer - — Chee — Mizdfhegifeh und Tws
fhifdh: €5t

Wein — Fieh.

Brod — SHum — Awarifd: T(ded.

Apfel — Oefdh,

Mein Druder — Bis wit i

36 Brod mit ung, meln Bruder — Micete
arga fhum uta bis wicfdi

Fig. 7: Udi word-list in Klaproth 1814a'

http://books.google.de/books?id=v8g-AAAAcAAJ), verschaffen was OCRed correctly (see
http://books.google.de/books?id=v8g-AAAAcAAJ&q=verschaffen). — Meanwhile (May
29, 2015), a similar effect can be seen when searching for the spelling betschafs, for which
there is one more hit now, from Diedrich Westermann’s Wérterbuch der Ewe-Sprache (vol.
I, Berlin 1905, p. 313); here, the original print has the German word botschaft (under the
lemma kiinya ‘Todesnachricht’).

! Julius von Klaproth, Beschreibung der Russischen Provinzen zwischen dem
Kaspischen und schwarzen Meere, Berlin 1814, pp. 177-8 (http://books.google.de/
books?id=Hq1KAAAACAAI).
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GO Ugle "Betschal" Searct

4 results (0.21 seconds) Agvanced seal

*§ Everything Did you mean: "Betscha"
Images

Reise in den Kaukasus und nach Georgien: Unternommen in den Jahren ... - Google Books Result
Julius von Klaproth - 1814 - Foreign Language Study

Gott. BetschaB Gott zowod Tod, adshal Tod adshal nicht; hetscheu; nicht Buw > Mensch

B «dam " Mensch «dam Leben jimyr Leben jomuru viel jemere kurz, ...

Shopping books_google com/books?id=0bk4AQAAIAA...

W Books Beschreibung der Russischen provinzen zwischen dem Kaspischen und ... - Google Books Result
[ More Julius von Klaproth - 1814 - Histery - 269 pages

+.. Lesghischen ven glichen, folgen lasse. Gott — Bach« — Awarisch: BetschaB. Z»

Kchundsach: Bedshet. Weib — Schuwut — Awarisch: Tschushu. Sohn — Bari . ...
Show search tools books_google com/books?id=EwOFAAAAYAA]...

Reise in den Kaukasus und nach Georgien unternommen in den Jahren ... - Google Books Result
Julius von Klaproth - 1814

Gott, Betschall Gott zéwod “ Tod, adshal Tod adshat nicht; Helschen; nicht Guw Mensch

adaM Mensch ab&m Leben jiimyr "’ > Leben jomuru viel jemiire turji ...
books.google.com/books?id=cpkbTaZhjNkC...

Reise in den Kaukasus und nach Georgien ... 1807 und 1808. [With] ... - Google Books Result
Heinrich Julius von Klaproth - 1814

Gott, BetschaB Gott zowod Tod, adshal Tod adshal nicht; het scheu; nicht Buw Mensch ad

am Mensch ad am Leben jiimyr Leben jomuru viel jemere kurz. botsche. ...

books google com/books?id=EUBPAAAAQAA...

Fig. 8: Google search for ‘Betschal3’

Audrvifd Aundifd
Gott, Betidhaf Bott jomwod
ob, abfbal Sod adfhal
nicht; Hetfcheu; nicht fut
Menfch adbam Wenfch adam
feben jomye Pebent jomury
piel jemere fury, botldyo.

Fig. 9: Avar Betschaf; in Klaproth 1814b'

! Klaproth, Kaukasische Sprachen, p. 35.
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Sprachproben in Audrischer und Andischer Sprache.

I. Gott stirbt nicht ; der Mensch lebt nicht lange.

Audrisch. Andisch.
Gott Betschass Gott zowod
Tod adshal Tod adshal
nicht hetscheu ; nicht ssuw
. Mensch adam Mensch adam
Leben_ jémyr Leben jomuru
viel jemere kurz. botscho.

nicht davernd. kwanaljari.

Fig. 10: Avar Betschass in Klaproth 1810

"Betschass" Search

About 4 results (0.08 seconds) Advanced search

Archiv fir asiatische Litteratur, Geschichte und Sprachkunde - Google Books Result
Julius von Klaproth, Akademiya nauk - 1810 - History - 224 pages

Gott Betschass- \- Golt' zowod Tod adshal Tod adshal nicht hetscheu ; nicht ssuw Mensch

adam . Mensch adam Leben jomyr Leben jomuru viel jemere kurz, ...

books google com/books Tid=imEcAAAAYAAL...

Anleitung zur Fabrikation von Cigarren - Google Books Result
Heinrich Schidtte - 2010 - History - 42 pages
.. nicht geben kénnen, die praks tische I:‘ MéanstraM, «inen ausreichenden Ersah zu
betschass/n um d*adtirch linttre A isuiig noch praktischer zu hen. ...
books google com/books isbn= 3867414823...

Full text of "Archiv fur asiatische Litteratur, Geschichte und ... “* - [ Translate this page ]
Gott Betschass Gott zowod Tod adslial Tod adshal nicht hetscheu; nicht ssuvii Mensch adam
Mensch adam Leben jomyr Leben jomuru viel jemere kurze botscha. ...

www._archive org/stream/ . /archnfrasiatis00klapgoog_dpwu txt - Cached - Similar

In order to show you the most relevant results, we have omitted some entries very similar to the 3
already displayed.
Ifyou like, you can repeat the search with the omitted results included.

Fig. 11: Google search for ‘Betschass’
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then, dag fidh [olche toéniger durdy feheifetiche Bef@reibung, letdye
aber burdy eigene Anfthaunhg etlernen (4.  Da dle legtereman:
dyem unferer Tefer unzugdngtidy feln mdthte, und gerade diefe ghis
erft nath unfeeer Anweifung greifen dlicften, fo wollen roic vees
fudhen, thnén fic'bas, was wic hier nithe geben Edunen, dle prdls
tifdye Dehtonteation, etnen ausreidionden Crfay zu vetfddffem,
um baditrdy Unfire Antvéifung noth praltifdier su madyen. . Wk
ehipfeblen 1htren demigufolde, fidy in eine gut tenommitte Tabalss
Bandlung ‘su_degeben, Tich mebtere Sorten geigen gu laffen” td
bon alten vetfthietin geftaltetén Glgarreh etwn ein Halbés Dugmd

Fig. 12: German verschaffen misread as betschass in
H. Schiitte’s Anleitung

2. Scripts and character encoding

We have seen in the previous example that the distinction of printing
types may be connected with orthographical variation, which may be
crucial for the retrieval. This is all the more true in the given context as
the language material under concern was noted in different scripts in the
printed sources (Arabic, Latin, Cyrillic, later also Georgian etc.). Digi-
tizing these sources for a world-wide retrieval presupposes the existence
of an encoding standard that covers the phonetic comprehensiveness of
Caucasian languages throughout these scripts. As a matter of fact, Uni-
code, the encoding standard prevalent in the World-Wide Web today,' is
not yet sufficiently elaborated to fulfil this task.

One problem that is obvious here is the usage of accents and other dia-
critical marks in the rendering of Caucasian languages. Since its invention in
the early 1990ies, Unicode has provided code points for many combinations
of base characters with diacritics such as, e.g., d, d, g, or i, mostly in con-
nection with existing national orthographies. In addition to this, it contains a
large set of diacritics for free combination with base characters, a sequence
of a + acute accent (") being equivalent to ‘precomposed’ d. In recent years,
the Unicode Consortium has been reluctant to add ‘precomposed’ charac-

! See the official website of the Unicode consortium, http://www.unicode.org.
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ters to the standard, users being forced to use free combinations instead;'
and the software industry is still trying to cope with the correct rendering of
such combinations on the screen and in printed form.

Be that as it may, neither the inventory of diacritics nor that of base char-
acters in Unicode matches all the requirements of encoding older specimens
of the Caucasian languages digitally. One example may suffice again to show
the effects of this. In the 10™ volume of the Shornik Materialov dlja Opisani-
Jja Mestnostej i Plemen Kavkaza (SMOMPK), a journal devoted to the ex-
ploration of the Caucasian ‘Tribes’ and languages, several authors provided
specimens of the Svan language, a cognate of Georgian. Fig. 6 above shows
a specimen of A.N. Gren’s collection of Svan texts, written in Cyrillic with
quite a lot of diacritics and a few extra characters. In Fig. 13, the different
degrees of encodability of these elements are indicated by colours. Black in-
dicates (Cyrillic!) characters that are encodable as such, being part of the Uni-
code ‘Cyrillic’ block because they are also used in (modern or older) Russian,
Serbian, Abkhaz, or other languages using the Cyrillic script (e.g., @, 6, ¢, m,
u, v, 3). This also comprises some precomposed characters such as 4, which
in a Cyrillic context would have the code point U+04D3, not U+00E4 as in a
Latin context.? Green indicates combinations of base characters with diacritics
that are not encodable as precomposed characters but can be encoded as free
combinations (e.g., @, m, 7, 4, k). As there is no extra-set of diacritics to be
used in combination with Cyrillic characters, the rendering of such encodings
depends on the facilities of the operating system and / or software used, and
the results may still look odd (as in the example given here).> The case is even
worse with elements marked with blue colour as these imply a special treat-
ment in the combination of a base character with a diacritic as in the case of 7
where the dot should be suppressed when the breve is added. Using the Turk-
ish dotless  as the base character instead is no recommendable solution here
as this is not part of the Cyrillic block of Unicode.* In cases of items rendered

TAs to ‘precomposed characters’ see the FAQ page, http://unicode.org/fag/char_comb-
mark.html, and the mail exchange documented on http://unicode.org/mail-arch/unicode-
ml/Archives-Old/UML003/0481.html.

2 See http://www.unicode.org/charts/PDF/U0400.pdf as to the Cyrillic block.

3 It is true that Microsoft provides a special rendering engine for the positioning of dia-
critics in its Office suite for Windows since 2007; this, however, covers only Latin base
characters, not Cyrillic ones.

4 Note that a Latin i-breve combination is encodable as a precomposed character (7,
U+012D); if encoded as a sequence of i + (diacritic) breve (U+0049 + U+0306), the
result is as well rendered correctly (as 7) using Microsoft Office 2007.
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i violet colour, it is unclear whether we have to deal with a diacritic at all or
a mere flyspeck, as in the case of 6 in axevds or © in asmxastapi; to decide this,
a thorough investigation of the individual attestations is needed. Finally, items
printed in red colour are characters that cannot be encoded as such in any way,
as in the case of the fourth and sixth character in the sequence ¥yxor osspim
; replacing this character by @ (U+0277), an obsolete character denoting a
semi-high back rounded vowel in the International Phonetic Alphabet, cannot
be anything but a temporary makeshift. The compilation of necessary exten-
sions of the Unicode standard thus remains an undispensable prerequisite be-
fore the data can be systematically integrated into a corpus.!

api Gimam awiay Giman ai 3xof mapd i6miyiis Taxapa
rimiaxc Taxapc TAmzimigi Taxapc iMra poximiax Taxapim
aarpa Taxape pamxamapi infa somtgeiNgrpl som? iysai iEiat
xsi ifipy lagfim adsoac Awxy Jasil ypi 4mxy awixnoik craia-
Moxdpedx oc6im 2isi gogia? Misgop afsyex rofzri Miziones
arpifax Mymtyati dmkiosd ki simnii gadyim Easfai axcvla
api Gz2kaH amAuy GHoKaH J1i Ixoa Mapi iCiuTyidn Taxapa
niwianc Taxapc TAWXAwWian Taxapc iMra aoxawian Taxapiwm
marpa Taxapc aaAmwxiarapi iMra. gomoaoTrarpi eowT ayz2ai dKiHT
xBl 14py Jaarim adsnac dwxy gaadir ypi Amxy aMrxHiK crajia-
MoxAPpHALD ®cOiH i3l goaiaT Mmipgop aTxyen KoT3ri MinioHKa

arpitTax MymTyaTi AHKIOIA KiJl 94AMILI gadyiol kaaTai axcvOa

560 897396 539hvy B9756 o dbm@ oMy B0 MSHGS

@0805@L MabsGL 19Tbgdoor Msbo®L 0Bms MbyBosw Mobotyd

QMO MIBOML ©YIHLHAGMO WS MIMMNMMNPIZGO ZMIMb Voo Fyobd
bgo gy oMol wyBBsL gdbyy Wewgn Mo 98byy s3xbbog

L demedmbg®bge mbdob moBo xmEosm 3obm® smbeyge Jmmdao Bowombgs
3BaMomab 3B ysmyg 9B30mwg 3aw Bgdow XoFmod Jommoo sbligds

Fig. 13: Gren’s Svan text® with a Latin transcript, with degrees of
encodability indicated by colours, and a Georgian transcript

! The preparation of a Unicode extension proposal for the rendering of Caucasian lan-
guages in older prints was the actual task of the project ‘Towards a Corpus Caucasicum’,
which was financed by Google Inc. in 2011. In the one-year runtime of the project, the
requirements for encoding the South Caucasian (Kartvelian) languages as printed in
Tzarist publications were established; further continuation of the project is pending.
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3. Unification of data

As we have seen above, the early specimens of Caucasian lan-
guages to be compiled into a Corpus Caucasicum were printed in
several different scripts, among them Arabic, Latin, and Cyril-
lic. In addition to this, further scripts such as Georgian Mkhe-
druli have been adapted to write Caucasian languages in more
recent times; cf., e.g., the Georgian rendering of the Svan sam-
ple text in Fig. 13. This now implies that the different sources
must be encoded differently if the digital representation is meant
to give a true picture of the original outline of the specimens.
It further implies that special modes (e.g., a ‘Latin’ mode, an
‘Arabic’ mode etc.) depending on the original rendering must
be designed for all kinds of queries concerning these materials.
This, however, is in no way satisfactory for a ‘Corpus’ covering
either one or several of the languages; instead, users should be
provided with facilities that bridge between the different render-
ing systems. This presupposes, as we have seen, the compilation
of inventories of encodable, composable and unencodable char-
acters used in the printed materials, with a view to encode them
‘uniquely’ on the basis of an extension of the Unicode standard.
Second, it presupposes the setting up of relationships between
the different rendering systems used (Cyrillic, Latin, Georgian,
Arabic etc.) as well as variants of these systems. This can, for
the time being, best be achieved by adapting a multilevel an-
notation of the text specimens where all elements are tagged,
in addition to their rendering in the original ‘spelling’, with a
common, standardised representation accompanying it. This
approach has been successfully tested with older specimens of
Udi (cf. Fig. 14)! which can now be searched not only via the
original script but also via a unified Latin transcription.? This,

! See http://titus.uni-frankfurt.de/texte/etcs/cauc/udi/cput/cput.htm (‘Corpus of pub-
lished Udi texts’, entered and slightly corrected by Wolfgang Schulze, Gréfensteinberg,
2003-2005).

2 Curiously enough, a Google search for the word Pycmanaxan (dat.sg. of the proper name
Rus fam, with focus particle) yields only the TITUS edition of the text passage but not the
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however, has to be developed manually for each ‘orthographic’
representation, taking into account the actual phonological sys-
tems of the languages. The ‘automatic’ compilation of a reliable
and usable Corpus Caucasicum from the materials provided by
Google Books remains illusionary indeed until the problems in-
dicated above have been solved.

Sentence: 4  ama i€ ¢ubux tema Savatte baksa te pas¢agen akesxolan benessa.
ama iy 9y6yx TéMa maBaTTe GaKca Té macyareH akécxomnaH 6éHeca.

Sentence: 5 hilbitki pas¢agen te Cobani Cubgox tanedsa i¢ kua, Rustamaxal tanessa.
hanj6arKi, macyaren Te do6ami gy6TOX TAHelICa i1 Kyd, PycTamaxan Tamermca.

Sentence: 6  Rustam kalane baksa pastagun ¢omol.
Pyctam KananeGakca macyaryH 4oMOmI.

Sentence: 7 ama kickelugaxo mono gb16 zorrune baksa.
AMA Killkeyraxo MOHO rond 30ppyHe Gaxca.

Sentence: 8 i€ yoldasmugoxol te Silingne atiexa, Silingax te Sagi tadaiqun, tesahat ailiin kex xaxépi Cilingne serbesa;
T4 jONAamMyT'OX0 T8 YimHrHe aviexa, YiliHrax Té Yari TanajqyH, Técahat ainjH Kex xaxami yimiarHe cepbeci;

Fig. 14: Twofold rendering of Udi text specimens in the TITUS project

original print in SMOMPK 6/Pril., 1888, p. 7 (see http://www.google.de/search?q=%D0%
A0%D1%83%D1%81%D1%82%D0%B0%D0%BC%D0%B0%D1%85%D0%B0%CC
%80%D0%BB); it seems that the volume in question has not yet been OCRed (but digi-
tised, see http://books.google.de/books?id=OR7VAAAAMAAIJ). — It is also curious that
the whole series of SMOMPK is only found in Google Books under a Russian translitera-
tion of the French version of its title, Recueil de matériaux pour la description des contrées
et tribus du Caucase (see http://books.google.de/books?q=editions:LCCN55045301);
in 2012, this was still rendered in Cyrillic characters (Pecyeun de mamépuayxc nyp na
Odeckpunmuon dec konmpéec sm mpudyc oy Caykace).
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0mb@ 303900
Corpus Caucasicum-obs dgbobgd
3M639Lob 53935 5MsLEOYJENOYmo dobomowsb

Mgdomdg

LEoGnod0  gobbomymos  3ogzobomGo gbgdal  3mE3nLAbL
3M330ms300b 39ML3gd@& 03900, Moz ad99Mmnsbgdl 83 9bgdda
305bEYMgdgm ImnbgbMoggdgm mabazab@n dobomsl dg-
20 Loy 3bg3g 303md39ybgdmm 3ndmogs3098dn, HmMImgda(s
©oa0@omodamgdam odbs Google Books 36mgd@ob gofa-
m9ddo. BoMm3mgomggbo Lad doMmomom 3MMdmgdal, MmIgma(s
13939060 gds 9mbadbym bogombl, 3gMdme, dobomolb Im-
afmg90s s 3mM33nmas(309, bndbgdal 3mmoMgds, s dsbomal
cbogoznfgds. gdmogmgbo ggbgdoo: o) dobomol bgmdal-
ob3m3Mdsl Losg@mem umgdgdob gmbdy, 8) OCR-0b dogH
3mdbogdma 3obamol sMabobommdal, a) gbol owagbals
bo3mgdmdal dgMgeem dobomsdon, ©) batggbgdlb Unicode-om 3m-
oMgdam gMmmgnmgddo, s g) 3sbamab gMmnsbo ©sdbgmem-
b0bgob-edmy)30009dgmo Bomdmeagball LognMmgdsl. asbbob-
oemggmo doboms nemb@@maMgdymos 340mo3o30gdowsb (XVII
Lo 3Mb0ELb dmymmgdyma XIX Loy 39balb dmemdeg) semgdmemon
dogamomgdal dobggoo.
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