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PEDALION: THE ORIGINAL CONCEPT
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Study Level Syntactical Level

Nominative: result or property as (agreeing) argument

Nominative: predicate NP

Nominative: appellation (as extra-clausal constituent)

Vocative: appellation (as extra-clausal constituent)




PEDALION: NEW DEVELOPMENTS

What started as an online ‘modular’ grammar has become much larger:
Ancient Greek treebanks and a ‘pipeline’ to automatically create them

A database containing all available Greek treebank material, as well as corrections of
them

A query tool for treebanks
Semantic datasets

The Chilia lexicon

... thanks to the development of several resources for Ancient Greek




RESOURCES USED

Integration of several existing treebanks (about |.I million tokens):
Ancient Greek Dependency Treebanks: 523350 tokens
PROIEL Treebanks (automatic conversion): 276433 tokens
Gorman annotated trees (mostly historical texts): 240809 tokens
Harrington trees (semi-automatic conversion): 17104 tokens
Sematia/PapyGreek Treebanks (papyri): 13017 tokens

Smaller projects taken from the net: || 158 tokens

Other resources: e.g. Ancient Greek VWordNet, PROIEL animacy dictionary, LS)
XML, Morpheus morphological analyzer, Arethusa annotator, NLP technology

Automatically parsed papyrus and literary texts (see later)
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DELIVERABLE |: REGULARIZATIONS (1)

This project makes use of several existing corpora of Ancient Greek, each with
their own differences in the annotation of specific Greek constructions

As a result, there are a lot of inconsistencies (even sometimes in the same text
from the same annotator!)

Consistency important for NLP tasks as well as corpus linguistic research

Therefore we integrated all these treebanks into a database (FileMaker) and
are systematizing the data as much as possible

>> https://github.com/pedalion/treebanks




DELIVERABLE |: REGULARIZATIONS (2)
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DELIVERABLE 2: TEXT ANALYSIS (1)

These treebanks were in turn used as training material for a NLP pipeline

Tokenization (rule-based), part-of-speech and morphology (RFTagger),
lemmatization (MarMoT), syntactic parsing (Turku Neural Parser)

Accuracy of morphological tagging is about 90% (at worst) to 96% (at best), of
lemmatization 96% (at worst) to 99.5% (at best), syntactic parsing somewhere
between 80-90% (difficult to assess)

See Keersmaekers 2019, Mercelis 2019




DELIVERABLE 2: TEXT ANALYSIS (2)

With this pipeline, we were able to automatically analyze
The Greek literary corpus (about 32 million tokens)

The papyrus corpus (about 4.5 million tokens)

This ‘raw material’ has been used in a number of our other projects (word
vectors, Chilia)

Parts of this material has also been manually corrected
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DELIVERABLE 3: LEUVEN TREEBANKS (1)

All (except for one) first automatically analyzed and then manually corrected
Ca 160K tokens:

Narrative texts (35K) Drama & Comedy (26K)
Philosophical and scientific texts (25K) Poetry (3K)

Non-literary and literary letters (18K) Oratory (3K)

History and religious history (21K) Various (Chilia/Pedalion) (20K)

Some authors are well-known (Euripides, Aristophanes, Xenophon, Lucian, Plato),
other texts are less obvious (Procopius, Paeanius, Septuagint, ...)

Annotated with Arethusa by ourselves (small part), job and thesis students

>> https://github.com/perseids-publications/pedalion-trees




DELIVERABLE 3: LEUVEN TREEBANKS (2)
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DELIVERABLE 3: LEUVEN TREEBANKS (3)

Various; | |
Sematia; |3 Pedalion;
Harrington; |7 _
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DELIVERABLE 4: DENDROSEARCH

* User-friendly tool to query the treebank material

*’j?f DendroSearch
Help

% DendroSearch - 105 hits

Thucydides,Historiae Book 11.13.2mpto1 8¢ KopivBiol [PRED_CO Aéyovtal] §
Thucydides,Historiae Book 11.13.2mpGtol 3¢ KopivBiol AéyovTal éyyurara 1ol

Thucydides,Historiae Book 11.67.2AiyIvATai Te Pavepig uév ol TTpecBeubpevol
Thucydides,Historiae Book 1.69.5kaitol [PRED éAéyeabe] dopaAeic [OBJ eival
Thucydides,Historiae Book 11.138.4[PRED Aéyouai] 5¢ Tiveg Kai éKoUGIov @ap|
Plutarch, Lycurgus1.38i8wa1 52 kai Zevo@v UTTévolav apXaiéTnTog v oig TOV.
Plutarch,Lycurgus12.67ov 8¢ olTwg amodokiuacsévra [OBJ kekaddicBai] [PRI
Plutarch,Lycurgus13.3-46mep ydp GoTepov Emapeivwvday [OBJ eimeiv] [ATR

Plutarch,Lycurgus15.91alta 8¢ olTwg TpatTOpeva QUAIKAG Kai TTOAITIKGIG TaTE
Plutarch,Lycurgus18.100Tw &¢ KAETTTOUGCT TIEQPOVTIGHEVWG Of TTATDES , (IoTe [Al
Plutarch,Lycurgus18.4kai [PRED Aéyetai] TToTe TTAIBOG €V TG PAXECOA QWVAV
Plutarch,Lycurgus31.4[OBJ TeAeutficar] 52 Tov Aukolpyov of pév év Kippa [PR|
Plutarch,Lycurgus31.4teheutfical 5& Tdv Aukolpyov oi pév év Kippa Aéyouaiv ,
Plutarch,Lycurgus31.4teheutiical 5¢ Tov AukolUpyov of pév év Kippa Aéyouaiv ,
Plutarch,Alcibiadeskai 61 pév duvartdg fiv eimmeiv , of Te KwiIKol papTupolot Kai T
Plutarch,AlcibiadesZwkpdTn pévtol ToV PIAGGopOV Kai METwva TOV AoTPoAGYO
Plutarch,Alcibiadeso & évrpuev [PRED Eleyev] oly UBpel Todto [OBJ mpdTTer
Plutarch,Alcibiadesk- akeiBev OppGHEVO! Tf] VAUTIKT] SUVApE TA PEV AVEKTWVTO T
Plutarch,AlcibiadesdA& v pév éyiv ou oAl [OBJ yevéoBai] [PRED Aéyouat]
Plutarch,Alcibiadestaitng [PRED Aéyouoi] Buyarépa [OBJ yevéaBail] Adida TV,
/Athenaeus,Deipnosophists Book X1112.3, 511c300deig 3¢ Aéyel TOV ApIcTeidOU
/Athenaeus,Deipnosophists Book XIl12.158iapontol & eioiv i Tpuefj Kai ai T8
/Athenaeus, Deipnosophists Book X1112.220i 8¢ ZuBapitag Tolto [OBJ moifjoai]
/Athenaeus,Deipnosophists Book X1112.39[0BJ AéyecBai] 8¢ 16 xOpa TolT [OB
/Athenaeus, Deipnosophists Book X1112.52(0aTe ITTTOVIKOG O ATT EKEiVOou yeyov(
/Athenaeus,Deipnosophists Book XI112.7286ev Hol [OBJ cuykolpdcBai] [ADV
/Athenaeus, Deipnosophists Book XI112.77Aemrtog & fiv kai SIATidng , ka6 ol
/Athenaeus,Deipnosophists Book XI112.7761 0 kai e@INTTMS0COal [ADV EAg

Athenaeus,Deipnosophists Book XI112.7968¢ev ai Te Trepi TAv Mepoepdvny [O
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DELIVERABLE 5: SEMANTICS

Semantic annotation on various levels

On the word level:
Word vectors, using a large corpus (37 million tokens) as input material
E.g. extending queries DendroSearch with synonyms: X Auepag ~ £tn), Evioautoug etc.

Annotation of noun categories (e.g. animal, person, non-concrete etc.), verb categories (e.g.
emotion, cognition, motion etc.), adjective categories (e.g. quantifier/qualifier), also using
word vectors as input

On the phrasal level: semantic roles (manually so far, but experimenting with
automatic annotation), see Pedalion roles

See Swaelens 2019
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DELIVERABLE 6: CHILIA (1)

A list of 1000 ‘key words’ of Ancient Greek, corpus-based

Context: pedagogical material for pupils in high schools and university students
without previous knowledge of Greek

Every word is illustrated with an authentic sentence containing only words
from this Chilia list:

“AV yap Tote xpovog, W ABnvaio, 6Te teixn kal valic oUk EKEKTAUEBA” [“Once
there was a time, Athenians, when we had neither walls nor a fleet”].




DELIVERABLE 6: CHILIA (2)

For an online version, we envision a more dynamic word list

Filtering by genre, e.g. key words of medical texts: kolAia (belly), mupetdg
(fever), 06Uvn (pain), ottiov (food), TpiBw (rub) etc.— of historical texts:

otpatid (army), oTpdteupa (army), immevg (horseman), otpatevw (wage
war), OTA(TNG (hoplite) etc.

‘Identikit’ of each word: e.g. most typical genres, diachronic course,
collostructions

Links to Logeion




DELIVERABLE 6: CHILIA (3)

yapis: grace, favor, gratitude

Kai gapw ye gicopal, £av akovnTE.
"And I'll be thankful, if you'll listen." (Plato Protagoras 310a)

yapic is the 245th most frequent lemma in our data.

This lemma is especially frequent in lyric poetry, tragedy and epistolography. (See more info...)
Stems

» ydpig, yapirog (100%) (Show examples...)
Collostructions

Verb + yapw (OBJ)
s yapw didmpn (342 attestations) (Show examples...)

o ydpw oido (286 attestations) (Show examples...)

e yapwv anodidmyu (286 attestations) (Show examples...)

* yapwv dporovéwm (186 attestations) (Show examiples... )
o ydpuv aitém (105 attestations) (Show exaimples...)

s yapw 0peilo (68 attestations) (Show examples...)




PEDALION:
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