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The paper presents a new corpus of an ancient language—Hittite, a dead 
cuneiform language of Anatolian family attested on clay tablets of 18–12 cc. 
BC. Hittite is the oldest attested Indo-European language, and it remains 
practically the only major Indo-European language with a significant body 
of texts that does not have an online corpus with a syntactic annotation. 
Hittite syntax proves to be more and more interesting for the researchers, 
so the need of an online syntactically annotated Hittite corpus is more and 
more compelling.  
 There are several major problems of building an annotated corpus for 
a dead cuneiform language. The vast majority of cuneiform tablets has been 
broken up into pieces during the last 3,000–3,500 years. All texts have lacu-
nae in almost every sentence, therefore it is rather difficult to apply standard 
methods of parsing and syntactic annotation. The main problem concerns 
marking up syntax in broken parts. Most treebanks are based on morpho-
syntactic annotation performed at the level of a word form. But having half 
of a sentence lost, we can hardly build a tree out of broken fragments. Instead, 
we suggest annotation of a whole clause. The paper discusses the principles 
of syntactic annotation of broken parts and basic structure of a new syn-
tactically annotated Hittite corpus (available at http://hittitecorpus.ru), the 
on-going project of the Department of Anatolian and Celtic Studies at the 
Institute of linguistics, Russian Academy of Sciences.
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1. Introduction to the Hittite Corpus

Syntactically annotated corpora have been developed for a wide variety of lan-
guages and grammatical frameworks and are gradually becoming a significant tool for 
linguistic research. Hittite is one of rare Indo-European languages for which no such 
corpus has been developed so far. A project of a syntactically annotated corpus of Hit-
tite started at the Institute of linguistics, Russian Academy of Sciences, in 2015. The 
paper aims to present the project and to discuss the problems arising in a development 
of a corpus for a dead cuneiform language.

The corpus includes Hittite letters published by [Hoffner 2009; Beckman et al. 
2011] and instructions published by [Miller 2013] in syllabic transliteration (one cu-
neiform sign correlates with one syllable) and provided in the corpus with so called 
narrow transliteration—when all syllables are split into what might be considered 
a word form. The current amount of the corpus is 3,861 clauses, 2,212 clauses with 
the Middle Hittite material, and 1,649 clauses in the New Hittite part (an average 
length of a clause being 5 words, it amounts to approx. 19,300 words). By the end 
of June 2016 the corpus will be enlarged to the amount of 5,000 clauses (approx. 
25,000 words) on the material of letters and instructions, and we plan to further de-
velop it on the material of the Hittite prayers, with the final volume of around 10,000 
clauses (approx. 50,000 words).

The Hittite corpus is built as a MsSQL relational database with online uploader 
and search engine. The basic element of the corpus is a clause: every entry in the 
main table of the database contains one clause, all relevant annotation so far concerns 
clause features, contra usual practice to base a linguistic corpus on a word form tag-
ging. A clause means a simple sentence containing one finite verb, including relative 
clauses. All texts in the corpus were manually parsed for clauses. Each clause was 
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then automatically parsed into word forms using an algorithm embedded to the on-
line uploader. A limited access to the corpus material was opened online at http://
hittitecorpus.ru in December 2015—January 2016.

Syntactic annotation means a constituency treebank. Phrase structure is drawn 
manually for every database entry (i.e. for every clause) and is then visualized online 
as a graph by a built-in tree generator. Certain algorithms have been developed for 
keeping linguistic information safe while automatically converting texts.

Firstly, a list of traditional rules of transliteration is used for Hittite and other 
Anatolian languages. Those rules are supported in the corpus by a simple HTML tag-
set applied to the text automatically during the uploading to the database.

Secondly, the algorithm for parsing clauses into words was developed. It par-
ticularly deals with the problem of many lacunae in the Hittite texts. The parser built 
into the uploader might be easily used in other corpora of ancient texts with broken 
fragments—all data are provided in an unified XSLX form. The uploader, the data-
base structure and all online applications might well be used for any other ancient 
language.

The raw material ready for uploading is structured in XSLX format as shown 
on Fig. 1.

fig. 1. The letter to King Muwattalli II from Manapa-Tarh
˘
unta 

of th
˘
e Šeh

˘
a River Land (NH, KUB 19.5 + KBo 19.79)

A screenshot of the search interface and a query results is shown on Fig 2.
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fig. 2. The results for texts with 19.5 in publication number

2. Principles of dealing with the fragmentary 
nature of the material

The biggest problem of syntactic annotation of a dead cuneiform language is la-
cunae. Before we start applying any digital methods to the Hittite texts, or, for that 
matter, to any other texts written thousands of years ago on clay tablets (on any ma-
terial that can be broken or torn apart), principles of dealing with broken fragments 
should be developed. Clay cuneiform tablets, the main source of the Hittite texts, 
have been broken into many pieces during the last 3000–3500 years, and a joining 
procedure is applied to them to read the text. Still, almost all texts in Hittite (or any 
cuneiform language) have lacunae. There is no procedure to know for certain what 
was in the broken fragments. But if we limit the corpus to only completely unbroken 
sentences, the amount of linguistic material would be too small. We are convinced 
that all existing material should be available in a relevant corpus of any low resource 
language, which means that every single word or clause that can be reconstructed 
from copies of the text or from context should be thoroughly taken into account.

The main principles of dealing with the fragmentary nature of our material are 
based on the philological approach traditionally applied to ancient cuneiform languages, 
which implies reconstruction of text in the broken parts. Standardly, reconstruction 
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is based on the other known copies of the text; on the understanding of patterns (such 
as greetings or rituals); on the analysis of the cuneiform remains on the tablet; etc.

The reconstructed text is usually transliterated with square brackets, with unre-
stored parts presented as dots; if the reconstruction is supported with readings from 
other copies of the text, round brackets are added. Our first task is to keep this textual 
information safe in the corpus, and keep it when automatically parsing the clause into 
words. The parsing algorithm mentioned above recognises square brackets with dots 
as a broken fragment and reads it as a separate word in the following form: […].

Ex. (1) is just one example of a clause with hard broken fragments. It cannot 
be translated otherwise as “Broken”, but can be used for statistical purposes:

(1) syllabic transliteration: [x-x-x-x-]x-šar-ra-aš mŠU?-MI-dA.A[…] 
narrow transliteration: 
 […]-šarraš mŠU-MI-dA.A […] 
 X-sarra.nom.sg PN  [verb] 
(KBo 18.2 rev. 3’, Hoffner 2009)

The procedure of automated parsing the clause is presented online in the follow-
ing table:

[x-x-x-x-]x-šar-ra-aš […]-šarraš X-sarra.nom.sg
mŠU?-MI-dA.A mŠU-MI-dA.A PN
[…] […] [verb]

3. Syntactic annotation of a broken text

It seems that syntactic annotation (a phrase structure) cannot be drawn for 
clauses broken as hard as Ex. (1) (see below principles of markup for lacunae). 
If a clause is not that broken, a phrase structure can be analyzed even if there are 
broken fragments in it. In fact, drawing constituency trees for the clauses with bro-
ken fragments is the main problem of syntactic annotation for any texts with lacunae 
in any language with closed corpus of texts and only written material. The following 
principles, therefore, can be easily accepted for the texts in all languages that face the 
problem of lacunae, but should be especially relevant for ancient languages.

We suggested that all clauses should be rated for the level of brokenness, depend-
ing on whether all words could be reconstructed in the context or not. Hard-broken 
clauses cannot be tagged properly, but they still can represent important linguistic 
information. The hard-broken material is not involved into the treebank, but can 
be searched in the database anyway. Users can choose a relevant level of brokenness 
for their own research.

There are 5 stages of brokenness in the corpus:

1. completely good, e.g.:
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(2) KUB 14.3 iv 49     (Hoffner 2009:312) 
SAG.DU-an  ku-ra-an-du  
head.acc.sg  cut.3pl.imp 
“Let them cut off his head!”

2. broken, but fully restorable, e.g.:

(3) KUB 14.3 iv 50–51    (Hoffner 2009:312) 
[SAG.DU-an-m]a  ku-in   ku-ra-an-zi  
head.acc.sg=ptcl  which.acc.sg  cut.3pl.prs 
“And the head that they cut off…”

The context is closely parallel to the one in Ex. (2), the same noun has been used 
several lines above, the meaning of the sentence is obvious.

3. clause boundaries are obvious, S, O, V and other vital constituents could be re-
stored, their order obvious, but some of not-so-vital constituents are missing, e.g.:

(4) KUB 19.55 obv. 3–4    (Hoffner 2009:317) 
[A-BU-KA-ma ...]  [Z]AG.MEŠ-YA   i-la-liš-ke-[et ...] 
your.father.nom.sg=ptcl  my.border.territories  desire.3sg.pst.impf  
“But your father [...] was coveting my border territories  
(had always desired my border territories)…”

There must be something in between “your father” and “my border territories”, 
but the subject, the object and the verb are preserved or restored with certainty. The 
context makes it unbelievable that there is anything in the postverbal position.

4. [word order is not obvious], [vital constituents are missing], [clause boundaries 
are not quite obvious], but the meaning of the sentence is obvious from the context, 
e.g.:

(5) KUB 19.55 obv. 22    (Hoffner 2009:317) 
[x-x]x-mu-za   le?-e?  i[-la?-li?-ya?-ši?…]  
X=pron.gen.sg=refl  neg  desire.2sg.prs 
You shall not desire? my (land...)

5. hard-broken case, the sentence is good only for attesting word form usage, spell-
ing and statistical purposes like “what’s the ratio of nu-clauses”, e.g.:

(6) KUB 19.55 obv. 24    (Hoffner 2009:317) 
[…] A-BU-KA  ku-w[a-pí …] 
X  my.father  when  X  
“[…] your father when […]”
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Every sentence in a corpus can be annotated for the level of brokenness. After 
this job is done, the clauses of the first 3 levels can be syntactically annotated, as de-
scribed above. Fully broken fragments are marked as […] and are considered whole 
constituents (“null constituents”). Null constituents at level 3 might be indirect ob-
jects and adverbs and be dependents of the verb, and analyzed as such in the phrase 
structure. They might rarely be link-verbs, subjects, or objects, in case it is obvious 
from the context, and then the null constituent is analyzed as such. Restored frag-
ments are considered normal constituents, the same as unbroken material. In case 
a researcher needs information of what was broken in the context, a syllable translit-
eration is always available in the corpus, conserving all features of the text according 
to the sources of publication.

E.g. for (Ex. 2) the following sentence is recorded in narrow transliteration:

SAG.DU-an=ma kuin kuranzi;
for (Ex. 3):
ABU-KA=ma [...] ZAG.MEŠ-YA ilališket [...]

For the last two levels of brokenness only a general count of clauses is allowed, 
as well as statistical and some grammatical information for separate word forms. 
Ex. (2) is a better conserved sentence with just one broken fragment, and we are going 
to demonstrate the procedure of parsing and tree generating on site.

(2) [na-at o o o ]x-an EGIR-pa KURWi5-lu-ša GUL-u-wa-an-zi pa-a-er 
n=at   […]-an EGIR-pa  KURWiluša 
conn=pron.3pl [adv] back  land.of.Wilusa 
GUL-u-wanzi pā-er 
attack-inf  go-3pl.pst 
And they […] went back to the country of Wiluša in order to attack (it) 
(KUB 19.5 + KBo 19.79 obv. 4, Hoffner 2009)

The parsing table for the Ex. (2) is the following:

[na- n= CONN
-at =at they.pron.nom.3pl.encl
o o o ]x-an […]-an […]
EGIR-pa EGIR-pa back
KURWi5-lu-ša KURWiluša country of Wiluša
GUL-u-wa-an-zi GUL-uwanzi attack.inf
pa-a-er pāer go.3pl.pst

The phrase structure for the clause is shown at Fig. 2. The broken fragment is an-
alyzed as an adjunct (an adverb) on the basis of a context analysis. Penn Treebank 
tagset adapted for Stanford Tregex tree generator (see details in [Marcus et al. 1994]), 
with some language specific additions, was used for drawing phrase structures of the 
Hittite clauses.
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fig 3. Phrase structure for Ex. (2)

4. Basic elements and principles of parsing

The Hittite Corpus does not follow one universal principle of corpora for natural 
languages: as was mentioned above, it is not built from a word form (when morpho-
syntax of a word form helps to build syntactic annotation of the clauses), but from 
a clause. The reason for doing this is the following. Lacunae make it difficult to apply 
standard methods of parsing—it is difficult to automatically analyze phrase structure 
if words are missed, to gather a sentence from broken parts of words. The boundaries 
of a clause could be recovered with a big certainty—for my corpus only about 1% are 
really tricky.

If only the Hittites had any punctuation marks in their writing, the task would 
have been even easier. But while we do not have any orthographic markers of the 
beginning or ending of a clause in cuneiform texts, we could rely on indirect mark-
ers, such as conjunctions, verbs (that in Hittite as a SOV language go clause final) 
and Wackernagel clitics (that in Hittite always clitisize to the first phonological word 
in a clause). A development of text mining algorithm is planned for the Hittite cor-
pus project that would help to mark up basic elements—clauses—half-automatically 
(about 50% of the clause boundaries can be marked up with the algorithm). There 
are some clause boundaries markers in Hittite, that are partly discussed in [Molina, 
Sideltsev 2014] and can be formally described as:
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•	 phrase connector nu
IF nu (nu=, n=a.., n=e) THEN tag <next clause> BEFORE nu

•	 Wackernagel’s 2P clitics
IF CliticP (list of all possible variants of clitic chains)
THEN tag <next clause> BEFORE CliticP

•	 Verb final clause
IF Verb THEN ?tag <next clause> AFTER Verb

We hope to be able to parse at least half of all volume of clauses with help of these 
markers. Previous research has shown that phrase connector nu is attested in about 
49% of clauses, and with 2P clitics and verb recognition we can achieve even more.

If a corpus is built with a clause as the basic element, and the boundaries 
of a clause are therefore defined throughout the corpus, an automatic glossing based 
on text mining probabilistic technologies can be introduced at least for verbs, which 
are clause final in the majority of clauses in Hittite, and phrase connectors which are 
clause initial; some other rules for the parser are also planned for trying on our corpus 
material.

5. Conclusions

Summing up, lacunae are the main issue that should be solved before annotating 
syntax for any ancient language with closed corpus of texts and broken materials. The 
authors offered a systematic approach to syntactic analysis of texts with broken frag-
ments: rating material on 5 levels of brokenness for the Hittite material and tagging 
only those with ratings 1–3. For the level 3 additional annotation is needed for the bro-
ken parts, which are considered as dependents of Verb (IO, Adv.) or, if it is clear from 
the context, as Object, Subject or Verb. A tree generator was built in the corpus and 
is now available online for the clauses annotated against phrase structure according 
to Stanford Tregex tagset, with additional language specific tags. Systematic annota-
tion of the level of brokenness allowed users to choose the most relevant search options 
for their research. A clause was made the basic element of the corpus, which helped 
processing broken texts, and a new parsing algorithm was developed for separating 
words in a context while keeping linguistic information including that of brokenness. 
The principles of an automated text mining algorithm (a clause parser), that can be used 
for speeding up the work on the corpus volume, were also discussed in the paper. 
The Hittite corpus, published online at http://hittitecorpus.ru, is a long-awaited tool 
for Hittitologists and Anatolists studying syntax, as well as typologists working in the 
formal framework. The MsSQL database structure, online search engine, online word 
form parser and tree generator, developed for the corpus, could be further used for 
syntactic annotation of other cuneiform and hieroglyphic Anatolian languages as well 
as cuneiform languages of other language families.
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