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SECTION1

Introduction and Motivation



Ellipsis Constructions

«  Common phenomena like gapping, sluicing, forward or backward
conjunction reduction

o Lexical elements are elided under certain conditions

o Native speakers have no cognitive issues processing and
understanding ellipsis constructions

«  Examples...




Ellipsis Constructions

Forward Conjunction Reduction (Across-the-board movement):
* My sister livesin Utrecht and __ works in Amsterdam.
— My sister lives in Utrecht and (my sister/she) works in Amsterdam.

Gapping
- Paul and John were watching the news, and Mary __ a movie.
— Paul and John were watching the news, and Mary was watching a
movie.
«  WillJimmy greet Jillfirst,or _ Jill _ Jimmy  ?

— Will Jimmy greet Jill first, or will Jill greet Jimmy first?




Ellipsis Constructions

Discourse Licensed Ellipsis:
A: Who wants to marry whom?
B: Susan ___ Larry.

— Susan wants to marry Larry.

Semantic Issues:
John drove to Wisconsin and was arrested in lllinois.

Peter stole a book and John kisses from Mary.




Ellipsis Constructions

Publicly available datasets:
o Sluicing corpus for English
o VP-ellipsis corpus for English
o ELLies corpus for English

Small datasets
Limited to English and a few common languages

Limited to specific ellipsis phenomena (gapping, sluicing, VP-ellipsis, ...)




Ellipsis Constructions

« Lack of a cross-linguistic typological overview of ellipsis types

- Explanatory theoretical analysis of ellipsis constructions

*  Frameworks like Dependency Grammar, Lexical-functional Grammar, and
even Generative frameworks like Minimalist Program do not provide

descriptive or explanatory means




Ellipsis Constructions

Current State of the Art (SOTA) Natural Language Processing-pipelines and parsers
perform poorly (or not at all)

Tested SOTA parsers:
o Stanford CoreNLP
o Stanford Stanza (V 1.6) (Dependency & Constituent Parser)
O Berkley Neural Parser (benepar)
o SpaCy 3.6

O XLE (Web-XLE, Lexical-functional Grammar Parser)
All parsers fail with Ellipsis (and other constructions) — not useful for downstream NLP

tasks (e.g., relation extraction)




] Dependency Parsers

dobj conj appos
m det cc det
John bought a book and Mary a newspaper.
John buy a book and Mary a newspaper
PROPN VERB DET NOUN CCONJ PROPN DET NOUN

SpaCy 3.6

Resulting assumption:

John bought: (a book and Mary) (local coordination of two noun phrases); “a newspaper” is
assumed to be a modifier or specifier of “Mary”
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] Constituent Parsers

T
N N

NP VP and NP VP
N TN
NNP VBD NP NNP VBZ pPp
A N
John stole DT NN Peter  kisses IN NP
| ]
a book from NNP
|
Berkley Neural Parser Mary

Head Noun of the object (kisses) is assumed to be the predicate head of the second conjunct.
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] Computational Tests

* Cloze test:
1. Used in Machine Learning — Marked Word Prediction in BERT (LM)
= The house | was born. (a. where , b. which)
2. Next word prediction as in Large Language Models (LLMs)
« Tasks:
1. Classification of sentences / utterances: Does it contain ellipsis or not?
2. Detection of locus of ellipsis: indicate the space
3. Guess of the missing words: fill in the missing words

w INDIANA UNIVERSITY ALUMNI ASSOCIATION



] Experiments

° 18 Languages with varying number of examples.

O Largest: Arabic, English, Spanish

O Included: Navajo, Gujarati, Croatian, Russian, Polish, Ukranian, Chinese, ...
* Picked:

O 500 target sentences

O 1000 distractors

O Fortask 2 & 3: only eamples with ellipsis are used.
*  Algorithms:

O Logistic Regression

O BERT/RoBERTa-based Deep Learning model

O GPT-4 Large Language Model (ChatGPT), Falcon2, Llamaz2, etc.

w INDIANA UNIVERSITY ALUMNI ASSOCIATION



SECTION3

Data Collection



Building the MSA Corpus
[SketchEngine: ArTenTen]

I Sample Corpus Query Language Patterns Ellipsis Type Sample Output
- ¢ . Nominal ‘e .
[word =" 15 |sals"] [word = "Gl 4 s | c="] Eﬁ’"p'si‘;‘ s e Al sl s asll e s

L) Slasall o383 oy o 5 ST g8 L
[word="¢"] [tag="noun"] (Jword="!"] | [lemma="."]) Fragment o J & o S e S JA ;

Answer e

A .. E R PR P YN ORI
[word ="5] [tag = "noun"] [word=bteasl |[UX""] [word="."] Stripping R ﬁsd&quﬁ' )d;s,. }]
uﬂ} umg_q)mdﬂ\ub%hﬁu.ﬂ

", " TIRTEER - . L nen Hp Mujm
[word = "cS15"] [word = "cul] 13| e ¢ <2S"] [word="¢"] Sluicing oS, g, U] dmu‘j:
Ol giin AICE)

[tag = "pron|noun”] [tag = "verb"] [tag ="noun"] Verbal e L st
[word =" "] [tag = "pronjnoun”] [tag = "noun’] Ellipsis Jdrrier b ool i

[tag = "pron"] [tag="verb"] [tag="noun"] [] [word="s"] [tag="pron"] Gapping P ﬂ\ u\c fG‘ P ngj\ B9 o U

[tag = "noun”]



Building the Egyptian Arabic Corpus
I [X AKA Twitter]

Manually searching Twitter for the same patterns of MSA but in Egyptian

Arabic.

Translate post

Lgolsl iy o g Gl JSi Jyes
oleS izl g o)ly -

9:59 AM - Feb 21, 2024 - 1,513 Views

Translation
People look so nice when they achieve their dreams! God! | hope we also achieve-eur-dreams.



I Data Structure

Sentence with ellipsis expressed by 4 underscores. Sl S T Ao u;\ |) | g2

Separator: 4 dashes L

Full sentence without ellipsis Sl 3 dcdl ) gain § o0 )l g
Sentence Source #Source: Twitter
Translation

Where are you going to spend New Year’s Eve? We-are-going-to-spenrd-New—Years-Eve at home.



] Corpus Access

* In the next days: See NLP-Lab page

o https://nip-lab.ora/ellipsis/

* Link to GitHub, allowing for collaboration and contribution.

w INDIANA UNIVERSITY ALUMNI ASSOCIATION
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SECTION3

Ellipsis in Modern Standard
and Egyptian Arabic



Nominal Ellipsis

.(ArTenTen) jlall o (s 5wty Bl o Sous Al 0

A study discusses the benefits, and another stcrd'y discusses the harms.

(Twitter) Vspudl 3oud) o ¥ ik ) (P doSE

It is the government which buys dottars from the black market.’

Ellipsis within the noun phrase or

when the whole noun phrase is elided;

It is also characterized by preserving

the syntactic properties of agreement.

(Zdravkovska-Adamova, 2017;

Merchant, 2018; Saab, 2018)



Verbal Ellipsis A verb phrase s omitted or clided from

a syntactic construction, contingent upon the

presence of its antecedent within the immediate

(ArTenTen) uu}\ s ij AEEAET »
linguistic context. In other words, VP ellipsis

He adores the winter, and you adore the fall?

always targets an entire VP, which usually

occurs where two clauses are coordinated, and

(Twitter) S O\*{f‘m S/ U’JK' SRR % an equivalent VP exists in the other clause.

Wegz is sacrificing his career; and Egypt is also-sacrificimg:

(Carnie, 2021; Cannon, 2023)




Gapping

(ArTenTen) 5ol oo 2y SN e Clss

You entered from the door, and we entered from the window.

(Twitter) dwa s by 49 3 &K1 oo 52

He joined the military school, and I joimed engineering.

For Gapping to happen in Arabic, we need

three conditions:

1)  There must be surrounding lexical
material on both sides of the elided verb
in the second conjunct.

2)  Constituents, after the verb in the second
conjunct and in the first conjunct, must
be syntactically and semantically parallel.

3) At least two remnants must be left
behind.

(Mansour, 2007)



Stripping

.(ArTenTen)‘@m—J%: &f@{rﬁj\j Jsl) el \?;&ij

Most countries focus on it, and companies also focusomit.

(Twitter) sgrdyet oS K5 o & el s 5

Abo Treka retired in his prime, and Barakat also retired-imhis-primre.

In Stripping, an entire clause is omitted except
for one constituent, i.e., the remnant. In some
Arabic dialects, e.g., Libyan and Iraqi, it is
argued that for stripping to happen there has to
be a sentential modal adverb such as probably
or maybe along with a focusing adverb such as
'too’, with the latter being the only obligatory
condition.

(A. Algryani, 2013; Albuarabi, 2019)



Sluicing

.(ArTenTen) St g_,cz{uﬂj Ol s o S O35l o
Yes! Sudan can make some breakthroughs but how carmrSudarmrmake
some breakthroughs?

(Twitter)$ Jesecss 6‘@}}) § b ““Su*’ Lo A i
OK! We can endure this, but why erdure—t?

And for how long should—we-endure?

Sluicing represents a type of surface anaphora
that requires an antecedent, ie., the omitted
content aligns with the content of a sentence
within the discourse. Also, the wh-phrase that
has been sluiced is understood as a completely
pronounced wh-question, as it carries the
complete  interrogative  force and s
consequently equivalent to fully expressed wh-
question.

(Merchant, 2006; A. Algryani, 2019 )



Fragment Answer

. ( < % . o[ . . . g |
uu”@-‘ e Y o e oo SVM@“’J e o ol g gl L
(ArTenTen)

What should be in your child’s curriculum? Science shoutd-be-irrmy

bt S

(Twitter)! o et § oy plos &

Where would you like to travel? +woulddiketotravelto-London.

Fragment answers are short answers to
questions consisting of non-sentential XPs.
These XPs, although lacking a full sentence
structure, convey the same propositional

content as full sentential answers.

(A. Algryani, 2017)



Experiments

For Arabic:

We utilized GPT-4 (no other LLM was capable of processing Arabic)
= Missing useful BERT-type LM for Arabic, we need to train one

Task 1: 0-shot classification

Baseline: Logistic Regression 83%
= Precision 0.56, Recall 0.18, Accuracy 72%
Task 3: 0-shot word filling

= Accuracy ~80%




] Experiments

English in comparison:
» Task 1:
— Logistic Regression (baseline): accuracy 72%
— BERT-based Transformer: accuracy 94%

— GPT-3.5: accuracy: 35%
— GPT-4: accuracy: 60%

BERT/Transformer > Logistic Regression > GPT-4

w INDIANA UNIVERSITY ALUMNI ASSOCIATION



] Conclusion

* Problems with "invisible words" in all parsers and LLMs
o Parsers perform without a problem with "ellipsis undone”

* The problemis:
o Theoretical — Dependency Grammar, Lexical-functional Grammar, etc.
o Data-based — missing corpora with annotated ellipsis constructions

o Computational — LLMs predict next words, and not next missing words (while
BERT is trained on masked words)

w INDIANA UNIVERSITY ALUMNI ASSOCIATION



Thank you
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