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Terminology

- as a field: multidisciplinary field of study that borrows from logic, epistemology,
linguistics, philosophy, translation studies, and cognitive science

- as a resource:
- collection of concepts, their interrelations and designations in a specialized field

- multilingual designations in a specific subject field structured by concepts, i.e.
domain-specific

- concept? unit of thought, unit of understanding, unit of specialized communication,

/N

designation: word name  symbol
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Terminological Entry

Terminological Data Collection |

0.*

Terminological Entry

1.*

Language Section

1.7

Term Section

i

Term Component Section

- Basic model of the
Terminological Markup
Framework (TMF; ISO 16642:
2017)

- nested internal organization of
language information in
relation to a concept

domain: transportation

c_id: 12345
/ N\
de en
| 7\
Fahrrad  bicycle bike
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Terminological Concept Systems (TCS)

e grouping synonyms and equivalents by concept

* Interrelating concepts with hierarchical and non-
hierarchical relations

NON-HIERARCHICAL

activity relation
(actor - activity, etc.)

HIERARCHICAL

‘ generic relation |

(is_a)

partitive relation causal relation
(parts - whole) (cause - effect, etc.)
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Primary functions of a TCS

TCS in principle can be described as structuring means with
three major functions (Budin 1996: 18):

1. epistemic: epistemological instrument in the sense of
structuring knowledge (acquire new knowledge)

2. Informational: structuring means for practical knowledge
transfer (structuring existing knowledge)

3. communicative: optimization of specialized
communication in the sense of communication
organization and consistency (extend existing knowledge)
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From Text to TCS

Seite 172

Die Corona-Ampel besteht aus vier Warnstufen: ,Griin — Gelb — Orange — Rot“2. Die Corona-
Ampel gibt auf einem Blick zu erkennen, welche Vorkehrungen getroffen und welche Regeln
beachtet werden miissen, um die Ausbreitung von Corona bestméglich einzuschranken.

In allen Ampelphasen ist die (digitale) Kommunikation zwischen Lehrer/Lehrerinnen und
Eltern/Erziehungsberechtigten besonders wichtig!

Die allgemein geltenden Hygieneregeln sind in allen Ampelphasen einzuhalten!

Infoblatt zum Schulbeginn im Herbst 2020"

Bundesministerium fiir
Bildung, Wissenschaft und
Forschung

(T

activityRelation

activityRelation

Distance
Learning

transmissionRelation
activityRelation

instrumentalRelation

activityRelation

GRUN GELB ORANGE B .
B wie bei wie bei COVID-19-MaRnahmen activityRelation
GRUN + GELB + associativeRelation
TragBjrgf:nhg':ss = UGBS - genericRelation
Tragen des MNS ist Schulgeb&udes bis zum S de.s genericRelation
R R . Schulgeb&udes bis zum
freiwillig Sitzplatz im " )
i Sitzplatz im Schulbetrieb
K\I/isrs::::zt:'?e]?:r oA ssociativeRelation
P verpflichtend
Tragen des MNS fir alle | Tragen des MNS fur alle
RegelméaRiges Schulerinnen/Schiler Schulerinnen/Schuler
Durchluften der und Lehrerinnen/Lehrer und Lehrerinnen/Lehrer partitiveRelation

Ré&umlichkeiten

auRerhalb des

auRerhalb des

Aktivitaten moglichst im
Freien

Ki Ki =
verpflichtend verpflichtend Neuinfektion
Kann bei Kann bei
Gruppenaktivitaten der 1 | Gruppenaktivitaten der 1

Meter Abstand nicht
eingehalten werden,
kann Lehrer/Lehrerin das

Meter Abstand nicht
eingehalten werden,
kann Lehrer/Lehrerin das

1 Mittelschule, AHS- Unterstufe und O

Tragen des MNS Tragen des MNS
anordnen anordnen develolpmentalRelations| evelolpmentalRelation. (G UL develolpmentalRelations
, PTS und sor 1e Einrichtungen

2 Griin: Geringes Risiko, nur einzelne Falle; Gelb: Mittleres Risiko; Orange: Hohes Risiko, denn die Zahl
der Neuinfektionen steigt; Rot: sehr hohes Risiko, unkontrollierte Ausbriiche
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Related Fields
- Ontology learning: e.g. Petrucci et
al. (2018) utilize Neural Machine
Translation (NMT) Pl

Axioms
Schemata

- Entity extraction and linking:

Relation Hierarchy

- Iinterlinking named entities with
semantic, (non-)hierarchical
relat | ons Concept Hierarchy

Relations

Concepts

- mostly on sentence-level, some
exceptions on document-level SUTLTE
(e.g. DocRED by Yao et al. 2019)

Terms
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Extracting Terminological Concept Systems from
Natural Language Text (Text2TCS)

OBJECTIVE

foster terminological

consistency to avoid
misunderstandings

Text2TCS

Develop a language technology
to automatically extract
Terminological Concept Systems
from multilingual text

TCS
multilingual

METHOD

ontology learning

hierarchical and machine learnin
non-hierarchical % | | EUROPEAN information extract?on
|| n LANGUAGE

relations
Text2TCS GRID
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Text2TCS Components

Plain Text Text File(s) Text corpora RDF / TBX
_ i . @ ® — vgif”‘-'o
: .............. ; @”""’ — o
O — ' e e
o _e— e
e o o o

TCS Visualization

ELG API ELG API
* g
<<component>> <<component>> <<component>> <<component>>
Language Term Synonymy (‘— Relation
recoghnition extraction identification extraction
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Initial Idea
DRS TCS

V/\mivixymmion
activiy
transmissionRelation

[
l instrumentalRelation \

| I oI o T activityRelation:

Relation

|
|
I |go(e2) I
| |agent (e2,x1) |
| |
| |
|

| school(x3)
|to(e2,x3)

4 fred:iname 1

FRED

Machine Reading for the Semantic Web

“role:Location vi.role:Theme n.role:Theme rdf:type vnrole:Predicate

y

@ fredischool 1 |’ fred:guy_1 | fred:Go fred:Name |. fred:John
df:type qu#nt:hasDeterminer f:type ow{:equivalentClass dfs:subClassOf rdfs:subClassOf l:equivalentClass
I@ fred:School I | & quanta | I fred:Guy I I vn.data:Go_47070000 | | dul:Event I vn.data:Name_29030100

BEMANTIC THCHNOLOGY LABORATORY

http://wit.istc.cnr.it/stlab-tools/fred/
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Pretrained Multilingual Language Models

Bidirectional Encoder Representations from Transformers (BERT)

Start/End Spam

ﬁ Mask LM Mask LM \
* & L * o o
BB BtMEE BB e e ) ()
A >
BERT ....... . ’ -'h . u ’ BERT
IEICle “ E, | l Ev H E[SEP]H E/ | | Eu | |Elcwl “ E, | | Ex || Ejser) || E/ | | Ev |
— {1 0 e T e B gy —{ g I e ) e T gy
(lcn.sl ][Toh ] (TokN W[ [SEP] ](TOH ] [TokM\| @m [TokN ][ [SEP] ][ Tok 1 ] [TokM ]
Question
*

Masked Sentence A Masked Sentence B
*
Unlabeled Sentence A and B Pair

N

Paragraph
Question Answer Pair

Pre-training Fine-Tuning

Devlin, J., Chang, M. W., Lee, K., & Toutanova, K. (2018). Bert: Pre-training of deep bidirectional transformers for language
understanding. arXiv preprint arXiv:1810.04805.

Dagmar Gromann |E for Learning Terminological Concept Systems 17.03.2021



S

Text2TCS

Dataset size (in GB)

|I CommonCrawl B Wikipedia|

Conneau, A., Khandelwal, K., Goyal, N., Chaudhary, V., Wenzek, G., Guzman, F,, ... & Stoyanov, V. (2020). Unsupervised cross-
lingual representation learning at scale. ACL 2020.
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LM-based TCS Learning

- Pretrained Language Models (LMs) can easily be adapted to a specific task

- Task at hand: Given a sentence identify all domain-specific terms and
relations between them

- Challenges:

- n-gram length that combines to form a term?

- domain-specific, e.g. vaccine vs. cross-domain-specific, e.qg. statistics -
both should be extracted

- Restrictions on sequence length and ability to ensure that two related
terms occur in the same input sequence - difficult across sentences but
also within long sentences

- enable this task across many different languages
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| Extracti
Sequence-Classifier Token-Classifier
Term NO Term [1n1, ’B_Ti, 1B_T1’ 5n1, !B_Ti, 1T1, 1n’]
XLM-R XLM-R
random-effect models. We meta-analyzed We meta-analyzed mortality using random-
mortality using random-effect models effect models
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Machine Translating Term Extraction with mBART

meta-analyzed ; mortality ; random-effect models

t 4+ 1

Who am | ? </s> Where did | come from ? </s> <En> T HE? </s><da>

4 A

Transformer Decoder ] Sent-MT Transformer Decoder ]

Where did __from ? </s>Who __| __</s><En>  <En>Who am | ? </s> Where did | come from ? </s> / Who am | ? </s> <En> <Ja>Fh X ? </s>
EFh U & . </s> F BA . </s><Ja> \ Well then . </s> See you tomorrow .</s> <En>
Transformer Decoder Transformer Decoder
Doc-MT

_ BB . </s> N _</s> <Ja> <Ja>Eh U» & . </s> £l BBH . </s> Eh U & . </s> F AR . </s><Ja> <En> Well then . </s> See you tomorrow .</s>

Multilingual Denoising Pre-Training (mBART) Fine-tuning on Machine Translation

t 1+ 4

We meta-analyzed mortality using random-effect models.

Liu, Y., Gu, J., Goyal, N., Li, X., Edunov, S., Ghazvininejad, M., ... & Zettlemoyer, L. (2020). Multilingual denoising pre-training for
neural machine translation. Transactions of the Association for Computational Linguistics, 8, 726-742.
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Results on TermEval

TermEval (Rigouts et al. 2020) was a term extraction challenge building on

the ACTER dataset with data in:

- English, French, Dutch

- wind energy and corruption (training), dressage (equitation) (validation),
heart failure (test)

Training Test Sequence Classifier Token Classifier NMT Previous SOTA

Prec Rec Fl Prec Rec Fl Prec Rec Fl Prec Rec Fl
EN EN 309 840 452 549 622 583 457 635 532 348 709 46.7
FR EN 31.1 795 447 56.7 362 442 50.0 593 542

NL EN 223 91.1 359 553 61.8 583 483 643 552
ALL EN 314 858 46.0 544 582 56.2 502 616 553
EN FR 34.6 79.0 48.1 654 514 57.6 488 613 544
FR FR 322 802 46.0 68.7 43.0 529 527 59.6 559 442 515 48.1
NL FR 26.1 84.7 40.0 623 485 545 543 609 574
ALL FR 332 789 46.7 627 494 553 550 604 576
EN NL 428 89.8 580 679 717 69.8 488 639 554
FR NL 413 87.6 56.1 69.2 552 614 562 634 59.6
NL NL 327 94.1 485 714 678 69.6 606 70.7 652 189 186 18.7
ALL NL 404 915 56.0 70.0 658 678 60.6 70.0 649
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Relation Extraction

Prespecified relation typology:

causalRelation(COVID-19, cough) activity relation
(actor - activity, etc.)

' ' ' causal relation

(cause - effect, etc.)

XLM-R generic relation
(is_a)

partitive relation
(parts - whole)

cough. COVID-19. The cough was caused by COVID-19
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Evaluation in progress

- Adapting existing datasets to our typology:
- SemkEval 2007 Task 4: Classification of Semantic Relations between
Nominals
- SemkEval 2010 Task 8: Multi-Way Classification of Semantic Relations
between Pairs of Nominals
- WCL hypernym dataset

- Generating new datasets for the task:

- manually generating TSC from multilingual texts (two experts in
German + students in other languages)

- automatically annotating synonyms in sentences based on patterns,
e.g. long form + acronym vs. acronyms without synonyms in sentences

- manual annotation for negative examples, i.e., no relation to be
predicted
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Context-Free Relation Extraction

Winning system at the Cognitive Aspects of the Lexicon
(CogALex) Shared Task 2020: 4 languages, 3 relations + random

avoid 4 SYI\IO|\IY|V|Y$>dodge
v witziquNTONYMY» unlustig
" oy HYPERNYMY
clown 4 RANDOM -$ starry
o HYPPredictecTAN o

Wachowiak, L., Lang, C., Heinisch, B. & Gromann, D. (2020) CogALex-VI Shared Task: Transrelation - A Robust Multilingual
Language Model for Multilingual Relation Identification. CogALex VI Proceedings@COLING.
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Sentence-Level TCS Learning

Dagmar Gromann

Sentence
Splitting

Term
Extraction

Relation
Extraction

TCS
building
and
TBX
output
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Sentence-Level TCS Learning

Dagmar Gromann

Sentence
Splitting

Term
Extraction

Relation
Extraction

TCS
building
and
TBX
output

one NMT model,
two tasks
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Globalized Sentence-Level TCS Learning

~ D
Sentence-
Level
p N o ~ Relation -~ o
Extraction
\ TCS
Sequence Term - - bu;lr?éng
litting | Extraction
Splitting tractio TBX
\f A / output
- - o Context- - o
‘motor vehicle’ refers to any power-driven Free
vehicle, which is normally used for Relation
carrying persons or goods by road or Extraction
for drawing. synonymy
Such vehicles include those used for the - o
carriage of persons or goods.
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and IT and usability
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Challenges and next steps

- very few training datasets for specific relation types, e.g. ownership

or developmental relation, also for negative examples, i.e., no
relation

- creating TCS data manually
- time- and human resource-intensive

- near L1 speakers for all languages to be included
- domain expertise required on top

— Multilingual but not cross-lingual TCS learning
- alignment across TCS in different languages

- handling terminological gaps, e.g. alunizaje (en: ram raid,
de: ???), Schadenfreude (..:?77?), etc.
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Conclusion

- structured and high-quality terminologies substantially
contribute to specialized multilingual communication as
well as translation, localization, etc.

- pretrained multilingual language models are highly
performant on term extraction and relation extraction

- joint sentence-level extraction of terms, grouping them to
synonyms, and learning their interrelations is still
challenging

- Where to go from here?
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