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3. The automatic morpho-syntactic
parsing
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Short bio

« High school Latin - 2003

* BA: Latin 2014 — late antiquity,
quantitative methods and gendered
language use

« MA: Latin 2019 — Medieval Latin,
basic digital methods and the
penitentiary documents: expressions
of violence and death

« PhD studies: digital linguistics major
— university of Turku



Section 1

The data



Motivation

 Professor Kirsi Salonen
* Local history
 Historical linguistics

* Insightful and fun

* Novel research

http://df.narc.fi/document/4948



Penitentiary documents

* From the Apostolic See

» Copybooks survive and edited according to
modern priciples for historians using
quantitative methods

* The Finnish documents ->

Exponitur sanctitati vestre pro parte devotorum vestrorum Philippi Yverson armigeri et Helene filie .....//
Henrici mulieris coniugum Aboensis diocesis, quod ipsi olim scientes se quarto affinitatis gradu invicem fore
attinentes matrimonium inter se publice per verba de presenti contraxerunt carnali copula minime
subsecuta. /



The context of language use with the penitentiary documents
A

The situation — e.g. violent assault

+
"~ Linguistic
features

description




Section 2

The structuring



From Data to Capta

https://www.shopsy.in



Johanna Drucker

« Humanities Approaches to Graphical Display:

 Capta is “taken” actively while data is assumed to be a “given” able to be
recorded and observed.

* From this distinction, a world of differences arises

« knowledge is constructed, taken, not simply given as a natural
representation of pre-existing fact

* http://www.digitalhumanities.org/dhq/vol/5/1/000091/000091.html



The structuring

« What works for human
consumption is really difficult for
machine reading

* The end point of an editors work
is where I start — pdf's

By the means of regex and manual
annotation

 Balancing between accuracy and
number of categories

https://www.blumer-lehmann.com/en/buy-products/silos-and-
grit-storage/wooden-silos/round-silos/300-m3-round-silo.html



TEI-XML markdown

auctoritate_tekstixml X

emulorum obstruenda si iudici infrascripto
canonice constiterit de iusto bello et aliis premissis, ipsum oratorem
nullam propter premissa inhabilitatis vel irregularitatis maculam sive
notam contraxiss ed premissis non obstantibus in suis ordinibus B

etiam in altaris ministerio H ministrare libere et licite posse nuntiari et

declarari mandare dignemini prout in forma. Fiat in forma. Mercurius
regens. Committatur episcopo Abuensi vel eius vicario in spiritualibus.
Fiat. Mercurius.

num="443" niputus= ral_wittnesse r : when="1
Henricus Ichannis monasterii Vallisgratie ordinis sancti Salvatoris
Aboensis diocesis professor exponit, quod ipse, qui presbyter et in
artibus magister ac quadragenarius existit, prop insomp:
debilitatem oculorum suorum ntrisque constipationem ac
hemorroidarum fluxum et alias sui oris infirmitates, s sepius
patitur, austeritates et onera regularia monasterii et ordinis predictorum
suffere posse non sperat, et propterea, ut eisdem infirmitatibus consulere
cuperet ab eisdem ac oneribus chori eximi, quod sibi
permitti dubitat sede apostol desuper inconsulta. Supplicatur igitur
humiliter pro parte dicti oratoris, quatenus se ab eisdem aust atibus
sentia chori tam in diurnis quam nocturnis horis infirmitatibus
durantib dummodo prop : num officium tare
t, veris stentibus premissis, cuius su hoc parte licentia
uisita eximi et sibi indulgeri secumque desuper misericorditer
dispensari non obstantibus constitutionibus et ordinationibus
apostolicis ac tam provincialibus quam synodalibus non monasterii

roboratis privilegiis quoque indultis et litter apostolicis monaster
ordini huiusmodi sub quibusvis m formis et clausul
cioribus et insolitis contra

, expressa et individua ac de verbo ad verbum, non autem etc.
existant, ceterisque contrari
Fiat de

niputus= € wi e55€ : when="152 : 6 15: Rome
Gladh diaconus Arosie i ti magister exponit,
ex magno devotionis e cupit ad presbyteratus ordinem

promoveri et promotus in illo ac aliis iam per eum is ordinibus H
etiam in altaris ministerio H ministrare ac beneficia ecclesiastica cum
cura ac s cura invicem tamen compatibilia sibi in futurum canonice
conferend re et retinere posse. Sed quia quandam maculam in
oculo suo dextro, ex quo forsan nichil videt, patitur, desiderium suum




Many opportunities of xml

https://yle.fi/a/3-12159318



Linguistics landscapes: the use of
landmarks in Turku copybooks

Kuvalahde: https://aamuset.fi/artikkeli/5725211



Steps of the Medieval Turku landmarks
corpus

Middle ages 1800's 1990's



https://github.com/HannaKoo/landscapes



Section 3

The automatic morpho-syntactic parsing



The automatic morpho-syntactic parsing

o—

a-tree
zone=la

disponitur

ZVERB

tunc enim res optime ordinatur
ADV Az\f/ NOUN ADJ VERB PUNCT
unaquaeque finem  convenienter
PRON SCONJ |NOUN VERB
ad suum
ADP DET

https://www.semanticscholar.org/paper/The-Project-of-the-Index-Thomisticus-Treebank-
Passarotti/9c869bf2e6578a1872137f4de2ad5b87792e53¢c0



Automatic formo-syntactic parsing is:

 “to analyze the input sentence in terms of grammatical
constituents, identifying the parts of speech and their syntactic
relations”

 producing tokens: basic blocks of text (words, characters, or
subwords)

http://epsilon-it.utu.fi/parser_demo/
Warse.org & nlp.stanford.edu



Finnish: Online parser demo

More information on the parser’s project page:
https://turkunlp.github.io/Turku-neural-parser-pipeline/



https://turkunlp.github.io/Turku-neural-parser-pipeline/

Why use parsers?

percusserit 11 119 | se deffendendo aliter fugere sive evadere non valens percusserit
percusserunt 2 232 | vim vi repellendo ipsum laicum adeo percusserunt

percussiendo 1 260 | arrepto percussiendo in terram prostravit

percussio 1 239 | quod levis fuerit percussio

percussione 23 3(00a | non ex percussione exponentis mors subsecuta fuerit
percussionem 1 239 | prout ante percussionem predictam

percussioni 2 318 | Petrus volens percussioni et periculo_huiusmodi obviare
percussionibus 15 341 | dictus diaconus de dictis percussionibus plene convaluerit
percussionis 1 239 | ad septenam diem a die percussionis

percussis 1 239 | Exinde in spatulis percussis prout ... incolumis

percussisset 2 264 | quadam lancea seu cuspide percussisset

percussit 68 264 | in capite ipsius percussit unico ictu

percusso 2 340 | ipseque exponens cum percusso concordaverit

percussor 1 19 | Quod cum percussor suus ... viderent

percussorem 1 342 | tam graviter vulneratum laicum percussorem

percussum 2 303 | exponens dictum Laurentium sic percussum dimissit

percussus 12 340 | Cum autem dictus presbyter percussus

percutere 360 | oratorem suo gladio in capite percutere voluit

percuteret 4 160 | ne ipse familiaris dictum laicum percuteret

percuteretur 1 444 | quodam malleo ferreo graviter percuteretur

percuti 1 300a | percuti seu forsan interfici illum

percutiebant 1 406 | pungebant et percutiebant

percutiendo 1 427 | ipsum leniter percutiendo_existimans

percutiens 1 360 | oratorem dorsotenus percutiens

percuttere 2 145 | cum deteriori parte securis percuttere voluit

percutteret 2 234 | ut eum percutteret

repercussit 1 195 | vim vi reppellendo cum eadem securi dictum laicum taliter repercussit
repercussiens 1 292 | cum cribro repercussiens et ulterius manus eius violentas dicti ... iniecit




VERBS

-

percutere (percutio, percussi, percussum) 3 - Total 83




Why we need lemmas:

e wp emmer pruge

In Vulgar Latin, do becomes *dso, by analogy with the root vowel -5-, but Sl5c by some elided third conjugation verbs like “vao, vare |¥ vado, vade

This table includes an archaic present subjunctive conjugation on a du- roct that appears in the works of Plautus and Terence.

Conj ion of d (first i i irregular short 2 in most forms except dés and da)

o singular plural
indicative
first second third first second

present ds

imperfect
future

dabimus. dabitis
perfect

dedit dedimus dedistis

pluperfect
future perfect

present dor

imperfect

passive

future dabaor dabitur dabimur dabimini dabuntur

perfect datus + present active indicative of sum
pluperfect darus + imperfect active indicative of sum
future perfect darus + future active indicative of sum

singular plural
subjunctive = = = =
first second third first second third

dat,

dent,
present

duit

duint

imperfect
perfect

pluperfect

darétis darent

ritis. dederint

present der

retur darennuar

passive imperfect darer

perfect datus + present active subjunctive of sum
pluperfect derus + imperfect active subjunctive of sum
singular

imperative
first second third first

third

present =
active

future = dantd

present —
passive

future — dator — — dantor

non-finite forms

present present perfect future

infinitives
participles = = tus
gerund supine

werbal nouns genitive dative accusative ahlative accusative

dandum dandd datum




Universal Dependencies

 framework for consistent annotation of grammar (parts of
speech, morphological features, and syntactic dependencies)
across different human languages

* open community effort:
e 300 contributors
« producing nearly 200 treebanks
« over 100 languages

https://universaldependencies.org/



UD Treebanks for Latin



Simple example:

Puella canes amat.
The girl loves dogs.



CoNLL-U output

https://lindat.mff.cuni.cz/services/udpipe/
# generator = UDPipe 2, https://lindat.mff.cuni.cz/services/udpipe
# udpipe_model = latin-perseus-ud-2.10-220711

#sent id=1

# text = Puella canes amat.
1 Puella puella NOUN
2 canes canis NOUN
2 amat amo VERB
3 4 . : PUNCT


https://lindat.mff.cuni.cz/services/udpipe/

Tree



Lemmatization and morphological analysis
for the Latin Dependency Treebank (Celano)

 lemmatization can be defined as consisting in the assignment of
an ‘ID word form’ — the dictionary head word

» do (present infinitive dare, perfect active dedi, supine

datum); 1st conjugation — you can not truncate your search at
d%
* Dictionary head word amo

Od1 et amo. Quare id faciam fortasse requiris.
Nescio, sed fier1 sentio et excrucior. (Catullus)

https://www.studiesaggilinguistici.it/ssl/article/view/274



Participles:

» The annotation of participles is demanding: particeps 'to take
part in the nature of both verb and noun'

* participle amans -> amo VERB ’loving’
« amans m/f IIT -> NOUN ‘lover’

e ...sed nihil difficile amanti puto ‘I believe nothing to be difficult
for the dedicated’ Cicero (Orator ad M. Brutum)

« And when to consider it an adjective? - > ADJ

« Maria, femina laundanda, advenit. ‘Maria, a praiseworthy woman,
has arrived.’

https://www.thelatinlibrary.com/101/Participles.pdf



Discussion

« Lemmatization and morphological analysis depends on digitized
dictionaries (Lewis and Short, 1879)

* Printed dictionaries rely on providing definitions for humans
(Preferably with holistic understanding)

* Treebanks need to be consistent

 Latin dependency treebank relies on rule based tokenization
and sentence split algorithms, whose output feeds the COMBO
lemmatizer PoS tagger and parser



Ensemble lemmatization with the
Classical Language Toolkit (Burns)

« A combination of data-driven and rule based approaches
* Ensemble lemmatizer

* How to handle unseen vocabulary?

 Especially for Latin: resources are extremely limited for dialect,
period and genre

 There is no effective way to combine tools

 Backoff lemmatization reflects the methods of the philologically
educated reader of historical languages

https://www.studiesaggilinguistici.it/ssl/article/view/273



Creating a Gold Standard

e Circa 1 000 words

* 500 chosen on chance

500 on deliberately picked
 Lemmas — easy

* POS — easy

* Morphology — a bit of thinking
» Syntax — guaranteed challenge






UDante and UD pipe

* 134/1 251 lemma
-> 10 % needed to
be corrected

* 63/1 251 POS ->
5 %



Key take home messages:

« We want to ensure as much
consistency as possible id est:

* human use allows for a number of
irregularities that impinge on
computational resources derived
from them

» There are no guidelines for any of
the UD treebanks in Latin — a new
global effort —- UD4HL



Future outlooks

« MDA Multi-Dimensional
Analysis -> registers

 Social history and everyday
life in medieval Turku

» Linguistics landscaped data
on Kielipankki and
opportunities for new
research topics



Thanks

 hmknie@utu.fi

e https://github.com/HannaKoo
 Twitter: @kuparimari

* Instagram:
hannasuperturkulainen

 Kalmistopiiri
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