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Coordinate Constructions in Enhanced UD

In 1594 PEREZ wrote and pubhshed a book .
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Coordinate Constructions in Enhanced UD

In 1594 PEREZ wrote and pubhshed a book .

BASIC UD:

Who wrote a book?

When was the book written?
What was written?

- manually created
- English Web Treebank (EWT)
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Coordinate Constructions in Enhanced UD
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In 1594 PEREZ wrote and pubhshed a book .
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BASIC UD: ENHANCED UD:
Who wrote a book? Who published a book?
When was the book written? What was published?

What was written?

- manually created - rule-based converter
- English Web Treebank (EWT) [Schuster & Manning, 2016]
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Coordinate Constructions in Enhanced UD

FURTHER PROPAGATION:
When was the book published?
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In 1594 PEREZ wrote and pubhshed a book .
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BASIC UD: ENHANCED UD:
Who wrote a book? Who published a book?
When was the book written? What was published?
What was written?
- manually created - rule-based converter
- English Web Treebank (EWT) [Schuster & Manning, 2016]
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Coordinate Constructions in Enhanced UD

FURTHER PROPAGATION:
When was the book published?

A

In 1594 PEREZ wrote and pubhshed a book .

................. .m

BASIC UD: ENHANCED UD: 1) manual corpus validation + extension
Who wrote a book? Who published a book? - high quality gold standard dataset
When was the book written? What was published?

What was written? 2) Computational models for conjunction

propagation
- manually created - rule-based converter
- English Web Treebank (EWT) [Schuster & Manning, 2016]
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Corpus Study and Manual Annotations (EWT)

= Extracted the sentences containing conjoined verb phrases (VERB conj VERB)
= Modification / verification by expert annotator of enhanced links involved in

(all) coordinate structures
= New: propagate non-core dependents: ob/, advcl, advmod
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Corpus Study and Manual Annotations (EWT)

= Extracted the sentences containing conjoined verb phrases (VERB conj VERB)

= Modification / verification by expert annotator of enhanced links involved in
(all) coordinate structures

= New: propagate non-core dependents: ob/, advcl, advmod

often added nsubj (160), obl

train 1,926 (72), nmod (32), advmod (46)
dev 222 222 = often removed: nsubj:pass (18),
test 196 196 nsubj (30)

total 2,344 1,417

Coordinate constructions dataset statistics
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Corpus Study and Manual Annotations (EWT)

= Extracted the sentences containing conjoined verb phrases (VERB conj VERB)

= Modification / verification by expert annotator of enhanced links involved in
(all) coordinate structures

= New: propagate non-core dependents: ob/, advcl, advmod

often added nsubj (160), obl

train 1,925 (72), nmod (32), advmod (46) ) 9.1 949
dev 222 222 =« often removed: nsubj:pass (18), n 95.2 - 97.2
test 196 196  nsubj(30) 80.5 779 -
total 2,344 1,417 Inter-annotator agreement study:

Coordinate constructions dataset statistics 100 sentences: precision/recall
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Corpus Annotation of Coordinate Structures
Analysis: Examples

| | s, | “ \
Passive Propagation:  This email is sent by a law firm and contains confidential information .
18 times X j
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Corpus Annotation of Coordinate Structures
Analysis: Examples

| | s, | “ \
Passive Propagation:  This email is sent by a law firm and contains confidential information .
18 times X j

Imperatives: ﬂ [ \

. [ think it was Lincoln Square but don’t quote me on that .
12 times A :

EACL 2021 | 27.03.2021
BOSCH




Corpus Annotation of Coordinate Structures
Analysis: Examples

rsubicposs N = \
PasfSive Propagation:  This email is sent by a law firm and contains confidential information .
18 times ’\ Voice=Pass Voice=Act
4

Imperatives: ﬂ [ \

. [ think it was Lincoln Square but don’t quote me on that .
12 times N

Mood=Imp

Proposed fix: take into account morphosyntactic features of words
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Corpus Annotation of Coordinate Structures
Analysis: Examples

I \
PasfSlve Propagation: This email is sent by a law firm and contains confidential information .
18 times '& [ Voice=Pass ] Voice=Act ]
4

Imperatives: ﬂ [ \

. I think it was Lincoln Square but don’t quote me on that .
12 times Tl i

Proposed fix: take into account morphosyntactic features of words
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Corpus Annotation of Coordinate Structures
Analysis: Examples

Non-core dependents:

In 1594 PEREZ wrote and pubhshed a book . Definitive agreements have been fully negotiated and executed vyesterday .

o @ 1

nsubj:pass J
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Corpus Annotation of Coordinate Structures
Analysis: Examples

Non-core dependents:

ﬁf“”@Tﬁmﬂ |

nsubj:pass

 advmod

In 1594 PEREZ wrote and pubhshed a book . Definitive agreements have been fully negotiated and executed yesterday .
----------------- Lo

=  We propose propagation of non-core dependents: extend propagation to such relations by the RBC
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Corpus Annotation of Coordinate Structures
Analysis: Examples

Non-core dependents:

ﬁf“”@Tﬁmﬂ |

nsubj:pass

 advmod

In 1594 PEREZ wrote and pubhshed a book . Definitive agreements have been fully negotiated and executed yesterday .
----------------- Lo

= We propose propagation of non-core dependents: extend propagation to such relations by the RBC
= This phenomenon requires semantic information for disambiguation when automatically propagating
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Corpus Annotation of Coordinate Structures
Analysis: Examples

Non-core dependents:

ﬁf“”@Tﬁmﬂ |

nsubj:pass

 advmod

In 1594 PEREZ wrote and pubhshed a book . Definitive agreements have been fully negotiated and executed yesterday .
----------------- Lo

= We propose propagation of non-core dependents: extend propagation to such relations by the RBC
= This phenomenon requires semantic information for disambiguation when automatically propagating
= Basic layer partially disambiguates these cases: propagation if dep comes after 2nd conjunct
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Corpus Annotation of Coordinate Structures
Analysis: Examples

Non-core dependents:

ﬁf“”@Tﬁmﬂ |

nsubj:pass

g advmod

—m )\

In 1594 PEREZ wrote and publlshed a book . Definitive agreements have been fully negotiated and executed yesterday .
----------------- m""-""""""j 15Ubj:|)as"

= We propose propagation of non-core dependents: extend propagation to such relations by the RBC
= This phenomenon requires semantic information for disambiguation when automatically propagating
= Basic layer partially disambiguates these cases: propagation if dep comes after 2nd conjunct
- We keep this syntactic constraint in the RBC: requires human annotator to make the decision

EACL 2021 | 27.03.2021
BOSCH




Corpus Annotation of Coordinate Structures
Analysis: Examples

Multiple coordinations: = _single pass® over the dependencies in the sentence
= relations that result from a propagation cannot themselves be
propagated!
Input sentence: [ conj, \ \[ \

Please disregard and destroy any filled-out forms and correspondences you received .
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Corpus Annotation of Coordinate Structures
Analysis: Examples

Multiple coordinations: = ,single pass” over the dependencies in the sentence
= relations that result from a propagation cannot themselves be
propagated!

b

After 1St paSS: [ m \[ un

Please disregard and destroy any filled-out forms and correspondences you received .

S J
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Corpus Annotation of Coordinate Structures
Analysis: Examples

Multiple coordinations: = ,single pass” over the dependencies in the sentence
= relations that result from a propagation cannot themselves be
propagated!

b

After 1St paSS: [ m \[ un

Please disregard and destroy any filled-out forms and correspondences you received .
k \ o J
Lobj,

Proposed fix: Repeat the propagation process until the graph does not change anymore
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Corpus Annotation of Coordinate Structures
Analysis: Examples

Multiple coordinations: = ,single pass” over the dependencies in the sentence
= relations that result from a propagation cannot themselves be
propagated!
After 2nd pass: [ conj \[

Please disregard and destroy any filled-out forms and correspondences you received .

S S —

Proposed fix: Repeat the propagation process until the graph does not change anymore
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Computational Modeling of Coordinate Structures
Experiments: Retrieval of Propagated Relations
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Computational Modeling of Coordinate Structures
Experiments: Retrieval of Propagated Relations

Gold basic annotations

=% A

In 1594 PEREZ wrote and published a book .

Rule-based [ \honced annotations

or ML-based
converters

=% A

In 1594 PEREZ wrote and published a book .
A 4
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Computational Modeling of Coordinate Structures
Experiments: Retrieval of Propagated Relations

Gold basic annotations  Rule-based 1,5 ccd annotations
or ML-based

f—ij \ converters f_m/@QTf_WTMj
l D/“T’”QT A » A
In 1594 PEREZ wrote and published a book . In 1594 PEREZ wrote and published a book .
S o= :
Raw tokens Predicted basic annotations Enhanced annotations
UDif = a Tﬂﬁ
B Weteet V.o m @ e m . & l “@
In 1594 PEREZ wrote and published a book . In 1594 PEREZ wrote and published a book . In 1594 PEREZ wrote and p ubli h d a book .
................. m
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Computational Modeling of Coordinate Structures
Experiments: Retrieval of Propagated Relations

Gold basic annotations  Rule-based 1,5 ccd annotations
or ML-based

[—WTf—Wﬂﬁ converters [—WTf—Wﬂﬁ
In 1594 PEREZ wrote and published ;ﬁook . > Iﬁ594 PEREZ wrote and published ;ﬁook .
] o= :
Raw tokens Predicted basic annotations Enhanced annotations
UDify [—W'T}—W& | FWT%_WT@ \
In 1594 PEREZ wrote and published a book .| > Iﬁ594 PEREZ wrote and published eﬁook . > In 1594 PEREZ wrote and p ubli h d a b ok .
................. m
I [}
- - - - - - e o S S S S S S D S D D B D D B D e e e b
Graph-based parser
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Computational Modeling of Coordinate Structures
Experiments: Retrieval of Propagated Relations

Gold basic annotations  Rule-based 1,5 ccd annotations
or ML-based

(ol | comerers o o[ BT

In 1594 PEREZ wrote and published a book .

Raw tokens Predicted basic annotations Enhanced annotations

ity | e eal et g o =T A

In 1594 PEREZ wrote and published a book . In 1594 PEREZ wrote and published a book . In 1
A

Graph-based parser

Evaluation metrics: Precision, recall, F-score on relations resulting from propagation
comparing against our corrected dev and test sets
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Computational Modeling of Coordinate Structures
ML-based Classifiers

= Use machine learning to learn whether | like apples and oranges
dependencies are propagated or not \ obj =

= SVM (following Nyblom et al., 2013) and
NN-based classifiers (own implementation,
multilayer perceptron)

= Features:

= Instance features: Dependency label, incoming
vs. outgoing dependency

* Tree features: E.g. linear dependency direction,
number of items in the coordination

= Token features: Morphological features (SVM) or
RoBERTa embeddings (NN)
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Computational Modeling of Coordinate Structures

ML-based Classifiers

= Use machine learning to learn whether
dependencies are propagated or not

= SVM (following Nyblom et al., 2013) and
NN-based classifiers (own implementation,
multilayer perceptron)

= Features:

= Instance features: Dependency label, incoming
vs. outgoing dependency

* Tree features: E.g. linear dependency direction,
number of items in the coordination

= Token features: Morphological features (SVM) or
RoBERTa embeddings (NN)
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Computational Modeling of Coordinate Structures

ML-based Classifiers

= Use machine learning to learn whether
dependencies are propagated or not

= SVM (following Nyblom et al., 2013) and
NN-based classifiers (own implementation,
multilayer perceptron)

= Features:

= Instance features: Dependency label, incoming
vs. outgoing dependency

* Tree features: E.g. linear dependency direction,
number of items in the coordination

= Token features: Morphological features (SVM) or
RoBERTa embeddings (NN)
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Propagation=Yes
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Computational Modeling of Coordinate Structures
Results (Gold Basic Dependencies)

Gold Basic Enhanced
Annotations Annotations
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Computational Modeling of Coordinate Structures
Results (Gold Basic Dependencies)

» Rule-based converter GoldBasic | | Enhanced
modifications yield slight Annotations Annotations
improvements at best:

= Sensitive to basic-layer annotation o5
errors

F-score (EWT-test, corrected)

86.7 87.2 g8p.3
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Computational Modeling of Coordinate Structures
Results (Gold Basic Dependencies)

* Rule-based converter GoldBasic | | Enhanced
modifications yield slight Annotations Annotations
improvements at best:

F-score (EWT-test, corrected)

= Sensitive to basic-layer annotation o5
errors 89.2 88.1
o 86.7 872 863
85
. . 75
= SVM and NN perform similarly I I
= Qutperforming rule-based converter 65
on EWT-test T 2 5 2 - z £ 8
: T ©° & £ n L O L Q0
= Both rely heavily on tree-based - A S =
features, but the NN less so L 2 = 7 L. g 9
o + ! 49 ! -8
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Computational Modeling of Coordinate Structures
Graph-Parser Prediction
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Computational Modeling of Coordinate Structures
Graph-Parser Prediction

* Predict enhanced dependencies directly

= Essentially graph-based dependency
parsing for basic+enhanced layer
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Computational Modeling of Coordinate Structures
Graph-Parser Prediction

* Predict enhanced dependencies directly

= Essentially graph-based dependency
parsing for basic+enhanced layer D ke
00 0] |

apples and oranges

o] (cea] | ]

= Neural architecture: Biaffine classifier on
top of fine-tuned RoBERTa embeddings

like
nsubj g obj (%) obj

apples

and

| RoBERTa | > [(ooc
T T T T T oranges

I like apples and oranges :] Z 2 Z cc 2




Computational Modeling of Coordinate Structures
Results (Raw Tokens)

Predicted Basic
Annotations

Enhanced
Annotations
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Computational Modeling of Coordinate Structures
Results (Raw Tokens)

Raw | ..... > Predicted Basic I Enhanced
. . Tokens Annotations Annotations
* Pipeline-based systems show | i
rather poor performance ™ = === —mmmmm—m——— - -
* Our modified rule-based converter F-score (EWT-test, corrected)
performs best among pipeline 80
systems
75
70 67.8
g5 64.2
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Computational Modeling of Coordinate Structures
Results (Raw Tokens)

Raw | ..... > Predicted Basic I Enhanced
- Pipeline-based SyStemS ShOW Tokens Annotations Annotations
| /)
rather poor performance ™ = === —mmmmm—m——— - -
= Our modified rule-based converter F-score (EWT-test, corrected)
performs best among pipeline 80 ’
systems e 75.0
= Our graph-based parser
performs best by a wide margin 0 67.8
= Implicit modeling of conjunction 65  64.2 645  64.9
propagation avoids error . .
propagation from the basic layer 60
k5 k5 = = k5
0 n — > = 0
© S oS wn S
- Q9 =
Q CRSS <
g & S
O)
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Contributions and Conclusion
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Contributions and Conclusion

@ First manually validated dataset
. . .. EWT
H H for conjunction propagation in

In 1594 PEREZ wrote and pubhshed a book . English Enhanced UD
/
_________________ w
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Contributions and Conclusion Semantic annotation task,

high inter-annotator agreement

@ First manually validated dataset
. . .. EWT
H ﬂ for conjunction propagation in

In 1594 PEREZ wrote and pubhshed a book . English Enhanced UD
/
_________________ m
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Contributions and Conclusion Semantic annotation task,

high inter-annotator agreement

@ First manually validated dataset
H ﬂ . . . EWT
for conjunction propagation in

In 1594 PEREZ wrote and pubhshed a book . English Enhanced UD
A
_________________ w
| D@QT/ f‘ﬁi m| > B DPTWT/ f‘ﬁi m|
In 1594 PEREZ wrote and published a book . In 1594 PEREZ wrote and published a book .
Gold basic layer Rule-based S P '

or ML-based

converters
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Contributions and Conclusion

HF”?@T a|

In 1594 PEREZ wrote and pubhshed a book .

First manually validated dataset

for conjunction propagation in

English Enhanced UD

Semantic annotation task,
high inter-annotator agreement

R
|

%= %=
In 1594 PEREZ wrote aﬁlished ﬁook . In 1594 PEREZ wrote arﬁl_?lglished zﬁook .
Gold basic layer Rule-based LT o '
or ML-based

f—m/@qmrfﬂj converters f—m/ﬁqmrfﬂj
In 1594 PEREZ wrote and published a book . g Iﬁ594 PEREZ wrote an{d_?u—k}lished eﬁook . Iﬁ594 PEREZ wrote an{d_?u—k}lished eﬁook .

Predicted basic layer i W_/ @

e m—— - _Graphhasedparser_ _ _ _ _ _ _ __ :
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Contributions and Conclusion Semantic annotation task,

high inter-annotator agreement

@ First manually validated dataset
. . . EWT
H ﬂ for conjunction propagation in

In 1594 PEREZ wrote and pubhshed a book . English Enhanced UD
................. w
| ?ﬁTW J“\i m| > B iﬁTM J@\E m|
In 1594 PEREZ wrote and published a book . In 1594 PEREZ wrote and published a book .
Gold basic layer Rule-based S o= .
or ML-based
W @ﬂ converters WTW?
) IIIIIIIIIIII’ ﬂ T [_m—\ H » ﬂ [_m—\ H

In 1594 PEREZ wrote and published a book . In 1594 PEREZ wrote and published a book . In 1594 PEREZ wrote and published a book .

Predicted basic layer S o
' Graph-based parser t

h________—_—_—_—_—_—_—_—_—_-

https://github.com/boschresearch/coordinate constructions english enhanced ud eacl2021
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