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CAREER

MSc, Engineering Physics, HUT (now Aalto)

MA, Language Technology, UH
Doctoral Researcher, UH, 2021-
« Behind the Words paraphrase project

Working life before that
* Project Document Management systems (mainly coding)
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IN THE BEGINNING: MUMIN TROLLS

 Started with the Finnish idioms “Ei ole kaikki muumit laaksossa”
* “Not all of the mumin trolls are in the valley”
» Kortelainen: construction “ei ole kaikki x:t y:ssa”
« origin: “ei ole kaikki kotona”
* i.e. “not everyone/thing is at home”
+ Semantic metaphor “mind is a container”
* i.e. something is not quite right in the head, something is missing
* In English:
» “a few cans short of a six pack”
* “not playing with the full deck”
 Later: “idiomatic minimal pairs”
* i.e. “vetaa larviin” vs “vetaa larvit”
 Pair of (verbal) idioms with the only difference in one surface feature (noun case)
* In other languages, similar distinctions may be created with e.g. prepositions

:Etgmg::NOYRlélgr‘lﬁrEoRSITET Kristiina Kortelainen: Ei ole kaikki muumit laaksossa (2012)

UNIVERSITY OF HELSINKI Marja Nenonen. Helppo nakki ? (2002)



MOTIVATIONS

Work with Finnish language

Improving the state of the language technology for Finnish

Cognitively motivated (?)

“Language is what makes us human”
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% IDIOMS: BACKGROUND

* |dioms and MWE
* Properties
 Variation

« Cognitive background
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IDIOMS: DEFINITIONS

Multiword expressions (MWE)

ldiom
Light Verb Construction (LVC)
* The verb has little meaning on its own (“semantically bleached”)

Many different definitions from various sources
 Lots of overlaps between different definitions

In this talk, “idiomatic” used in the sense “non-literal”

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET Dickins: An ontology for collocations, formulaic sequences... (2020)
UNIVERSITY OF HELSINKI



IDIOMS: PROPERTIES

Idioms are "semantic outliers”

Morphological / syntactic / lexical fixedness
» Lack of productivity

Non-compositionality and semantic opaqueness

Informality, Figuration, Proverbiality, Metaphors, ...

Conventionality

 Alinguistic regularity to which "a population has implicitly agreed to conform’

* "identified as idiomatic within a speech community”; "people know them”
* |dealized L1 speaker considers an expression idiomatic (Chomskyist)

Institutionalization

* “In the dictionary”

Hall: The Fossilization-Formula Interface (2009)
HELSINGIN YLIOPISTO Nunberg et al: Idioms (1994)
HELSINGFORS UNIVERSITET Peng et al: Classifying idiomatic and literal expressions using topic models and intensity of emotions (2014)
UNIVERSITY OF HELSINKI Sidtis: Formulaic and novel language in a 'dual process' model of language competence (2009)



Morphological
Syntactic

« Word order

» Discontinuities / gaps / sparseness
Lexical

» Substitution test (with synonyms)
Non-literal translatability
Combinations of the above
Semantic

« Compositionality

* Transparency
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IDIOMS: MEASUREMENTS AND
VARIATION

More exotic examples
Heittaa helmia sioille ‘Throw pearls to pigs’

Syottaa helmia sioille ‘feed pearls to
pigs’

Heittaa helmia porsaille ‘throws pearls
to piglets’

Heittaa hopealusikoita sioille ‘throw
silver spoons to pigs’

Sellaista helmea emme sialle heita
‘n_o:t, going to throw such a pearl to a
PIg

Tarjota sikoja Helmille ‘offer pigs to
Helmi’

Petrova Oksana: Of Pearls and Pigs ... (2011)



IDIOMS: COGNITIVE
BACKGROUND

 |dioms are processed faster in the brain
 Also: “formulaic language”

- between one third and one half of expressions stored in the long term memory
are “formulaic expressions”

« example: sports commentators
« There is a limit to how much variation there can be (in order to be processed faster)
* |diom != formulaic expression
* Only the “canonical” form(s) are (strictly speaking) formulaic

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET Kathy Conklin: The processing of formulaic language (2012)
UNIVERSITY OF HELSINKI
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IDIOMS: PREVALENCE

Fazly et al (2009) analysed 60 idioms

* Nearly half could be interpreted literally

OTOH, Savary et al (2019) found that literal occurrences are quite rare

Taslimipoor et al (2017)

* Idiom frequency correlates with “fluidity” (MWE can occur idiomatically or literally)

* Most frequent idioms are generally either/or
Meanings
« Multiple non-literal meanings, yes

* Multiple literal meanings?
* Not for LVCs, but noun compounds..??

HELSINGIN YLIOPISTO Fazly et al: Unsupervised type and token identification of idiomatic expressions (2009)
HELSINGFORS UNIVERSITET Savary et al: Literal Occurrences of Multiword Expressions: Rare Birds That Cause a Stir (2019)
UNIVERSITY OF HELSINKI Taslimipoor et al: Identification of multiword expressions: A fresh look at modelling and evaluation (2017) 11



SEMEVAL 2022

Task 2: Multilingual Idiomaticity Detection

Three languages: English, Portuguese, Galician (blind test only)
Data
* N+N /A+N compounds (MWE) in a sentence + surrounding sentences

« Example:

* He was not a blue blood jurist issuing judicial decisions that nobody understood affecting people
and corporations that nobody knew.

Subtask A
* Determine whether the MWE is used literally or not

« Zero shot: MWEs in the dev / test / eval set not found in training data
* One-shot: One literal and one idiomatic example of MWE sentence (if available)

:Etgmg::NOYRlélgr‘llﬁ;EoRSITET Itkonen et al: Helsinki-NLP at SemEval-2022 Task 2: A Feature-Based Approach to

UNIVERSITY OF HELSINKI Multilingual Idiomaticity Detection (2022) (Submitted)
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» Feature model

METHODS

* HuggingFace pipelines
« Lexical substitution with Mask filling
« MWE replaced with mask token
* Does predicted token match with MWE component? => Boolean feature “Hassub”

* Backtranslation

* |s the MWE found from the backtranslation? => Boolean feature “Trans”
« Sentiment analysis

« Idiomatic phrases more likely to be affective (positive/negative)
« Semantic outlier detection
» Sentence embedding difference between target sentence and previous/next sentence
* Boolean surface features: Caps, Quotes
* Is the MWE capitalised? Blue Blood or in quotes? “blue blood”
* Feature model combined with BERT model

HELSINGIN YLIOPISTO
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https://huggingface.co/tasks/fill-mask

https://huggingface.co/Helsinki-NLP/opus-mt-en-roa (OPUS-MT)
https://huggingface.co/cardiffnlp/twitter-xIm-roberta-base-sentiment

Reimers et al: Sentence-BERT: Sentence embeddings using Siamese BERT-networks (2019) 13



https://huggingface.co/tasks/fill-mask
https://huggingface.co/Helsinki-NLP/opus-mt-en-roa
https://huggingface.co/cardiffnlp/twitter-xlm-roberta-base-sentiment

 Placement: 15th out of 20
« Beat the BERT baseline
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RESULTS

Configuration F1
Sentence transformers 0.558
+ feature 0.646
BERT baseline 0.702
+ multilingual 1 0.723
+ feature 0.714
+ feature + trans 0.671
+ feature, agree 0.723
+ multilingual 1 + feature 0.720

+ multilingual 1 + feature, agree = 0.725

Configuration F1
Hassub 0.551
Trans 0.597
Sentiment 0.542
Majority class 0.545
Sentence transformers 0.614
+ feature 0.713
BERT baseline 0.694
+ multilingual 1: PT from full model 0.721
+ multilingual 2: PT from separate model  0.725
+ feature 0.715
+ multilingual 1 + feature 0.733
+ multilingual 1 + feature, agree 0.733
+ multilingual 1 + feature + trans 0.751
+ multilingual 1 + feature + trans, agree 0.751
+ multilingual 2 + feature + trans, agree 0.743
Majority voting + trans 0.724
Majority voting + trans, agree 0.724

Table 2: Results for the development set.

Table 3: Results for the evaluation set.

Language F1
English 0.752
Portuguese 0.694
Galician 0.499
Total 0.6625

Table 4: Official results for the test set.
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COUNTS PER FEATURE, SET AND
LANGUAGE
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FEATURES AND LANGUAGE
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SUBSTITUTIONS

Target Label Top terms Top Hassub Short Found Found
score Idx Score

There are several theories behind 0 - .S, man 0.008 False 3 10 -1.000

the origin of the term “Double

Dutch.”

Double Dutch also derives from 0 It, English, 0.385 True 1 4 0.062

the same era, Dutch seeming a This, Dutch,

strange and convoluted language German

hence Double Dutch meaning in-

descernible, mad and generally

all round not on foreign speak.

No video divulgado nas redes so- 0 som, efeito, 0.214 True 1 2 0.120

ciais, € possivel perceber que um tamanho,

som faz o casal olhar para o pré- aumento, ar

dio da frente e ver o efeito espe-

cial da fumaca.

Os efeitos especiais sao 0 efeitos, 0.158  True 0 1 0.158

necessarios em cenas de batalha, equipamentos,

porém, a DC costuma abusar da personagens,

técnica.

dados, filmes
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HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

18



CONCLUSIONS

Feature model combined with BERT classifier is competitive with the baseline
« OTOH it takes a lot of effort
Most features work best for English

« None of the features are great by themselves

A classification system utilizing idiomatic properties can be implemented with readily
available transformer APls

Future ideas
« Combine “good” translation model with a “bad” one
» Better method for detecting semantic outliers

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI
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-3

 Building
» Testing
* Analysis
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FINNISH IDIOMS: THEMES
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THEME: BUILDING CORPORA

Generally: building language resources for Finnish idioms

Idiomatic-literal classification dataset

Paraphrase datasets
 |diomatic-literal paraphrases

* e.g. “vetaa larvit” in the sentence replaced with “juoda itsensa humalaan”
 |diomatic dataset with “idiomatic minimal pairs”

 Pair of LVCs where the difference is in noun case

« Both are idiomatic

Universal Dependencies dataset with MWE tagging

|ldiom dictionary
* Generation of idiom definition from data

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI
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THEME: TESTING

« Utilize the constructed data on various tasks

+ |dentify whether V+N is used idiomatically

« Does adding the constructed data set help in task X?

« May have to create new tasks and benchmarks for Finnish data
 |diomatic paraphrasing

 |diomatic to literal

« Literal to idiomatic

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI
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% THEME: LINGUISTIC ANALYSIS

 |diomatic minimal pairs
 How many can actually be found in data?
 How minimal is minimal?
* (Non-)compositionality, semantic transparency
« Confirm importance of noun case

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI
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DATA SET(S)

 Finnish language books from Project Gutenberg

* 1963 books, 6 million sentences, vocabulary of 2 million

« Chosen as the initial data set because | worked on it previously with my Master’s thesis

* Not the ideal set

» Spoken data might have been better for formulaic idioms

 Where / when are idioms born?

* Very heterogeneous set

 Both Finnish and translated works

* Fiction, non-fiction

 |nitial focus: V+N verbal idioms

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

Marja Nenonen: Idiomit ja leksikko: Lausekeidiomien syntaktisia, semanttisia ja morfologisia piirteitd suomen kielessa (2002)
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% ON [FINNISH] IDIOMS

* Most typical idiom is a verb phrase idiom
 Light Verb Construction (LVC)
 |diom-prone words
* basic or nuclear words (semantically neutral)
* body part nouns
 (Often) sensitive to noun inflection
 vetaa larviin vs vetaa larvit
* “to punch in the face” vs “to get drunk”

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

Marja Nenonen: Helppo nakki ?
Marja Nenonen: Prototypical Idioms: Evidence from Finnish (2007)
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olla
ottaa
saada
menna
pitaa
vetaa
tulla
tehda
kayda
panna

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI

% ON [FINNISH] IDIOMS

50 % of the verbs in verbal idioms:

Most common nouns:

* silma
e mieli

¢ paa

* Suu

* naama
e asia

e korva
 aika

e sana
 turpa

Marja Nenonen: Prototypical Idioms: Evidence from Finnish (2007)

26



METHODOLOGIES

Dependency parsed data
Unsupervised

» Sentiment analysis
Supervised
Semantic properties

* Lexical substitution

» Fixedness testing

* (Non-)compositionality

* Idioms are “semantic outliers”

 Lexical cohesion
» Compare edit distance (e.g. Levenshtein) to semantic distance (embeddings)
Semantic mirroring (translation)
Lexical methods
 using dictionaries such as WordNet, Wiktionary

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI
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SAMPLE IDIOMS

* iskea silmaa vs iskea silmansa
* ‘to punch the eye’ (wink)
* ‘to punch [one’s] eye (to become interested in something)
* Mina en ikina ole iskenyt silmaa hanelle.
* ‘| have never winked at her’
» Se mies on iskenyt silmansa haneen.
* ‘That man has become interested in her’
* ummistaa silmansa ‘close one’s eyes’: 3 meanings found (annotation)
« literal interpretation
 ‘to choose to not see something (bad/evil)
* ‘to die’
* pistaa silmaan ‘sticks out’
« mostly idiomatic, but literal interpretations exist
HELSINGIN YLIOPISTO

HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI
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CHALLENGES FOR FINNISH

* Ambiguous forms
» silma ‘eye’ possessive form silmaani can be..
 Partitive: silm+aa+ni
« ‘Of my eye’
* |llative: silm+aan+i
* ‘To my eye’
« Can be mislabeled by the dependency parser
» Also silmaéansa
« Subword tokenization might not split based on case (BERT)

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET
UNIVERSITY OF HELSINKI
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ANNOTATION SCHEMES

* |diomatic/literal classification « Paraphrase set
* |diomatic (always) * both idiomatic

both literal

idiomatic/literal

|diomatic in this context

Unsure

Literal in this context Mean same thing or not

Literal (always) Pairs with the same noun case

HELSINGIN YLIOPISTO
HELSINGFORS UNIVERSITET Kanerva et al: Annotation Guidelines for the Turku Paraphrase Corpus (2021)

UNIVERSITY OF HELSINKI
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SEMANTIC CHANGE OF IDIOMS

* Speed of change
 “ei ole kaikki x:t y:ssa”
* “Riginoldus: Tosin ei sinulla ole caicki kotona” (1644)
« => Most likely older than Finnish written language
« LVCs very resistant to change (?)

Kristiina Kortelainen: Ei ole kaikki muumit laaksossa (2012)
:Etgmg::NOYRlélgr‘lﬁrEoRSITET Miriam Butt and Aditi Lahiri. Diachronic pertinacity of light verbs (2013)

UNIVERSITY OF HELSINKI
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THANKS!
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