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Alfred Nobel erfand 1866 das Dynamit.

Alfred Nobel vond in 1866 het dynamiet uit.
Alfred Nobel inventò la dinamite nel 1866.

Alfred Nobel invented dynamite in 1866.

Find differences



PMB, in general
Goals, main ideas & resources 



5Lasha Abzianidze et al 10.02.2020,  CLASP seminarThe Parallel Meaning Bank

Collect a large dataset of

Design formal meaning representations (MR)
● wide-coverage text
● X-lingual text

Learn (end-to-end) X-lingual semantic parsing

Study literal/non-literal translations from a MR perspective 

Goals

<       ,             >

Abzianidze, Bjerva, Evang, Haagsma, van Noord, Ludmann, Nguyen, Bos (2017): The Parallel Meaning Bank: 
Towards a Multilingual Corpus of Translations Annotated with Compositional Meaning Representations. EACL.



6Lasha Abzianidze et al 10.02.2020,  CLASP seminarThe Parallel Meaning Bank

➤➤
➤

Compositional semantics
He left three days ago .
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Idea behind the data collection

compositionality

Alfred Nobel vond in 1866 het dynamiet uit.

compositionality

Alfred Nobel invented dynamite in 1866.

Compositional 

Semantics
Projection of

lexical semantics



PMB Corpora

38K 
docs

196K 
docs

119K 
docs

303K docs

90K 
docs

45K 
docs

0.5M 
tokens

2.3M 
tokens

1M 
tokens

1M 
tokens

0.3M 
tokens

3.3M 
tokens
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One language Six languages

No affixes as tokens Affixes can be a token

Lemmatization & Normalization Symbolization

POS-tagging Universal semantic tagging

C&C CCG parser EasyCCG parser

CCG lexical rules Empty elements

From the GMB to the PMB

Johan Bos, Valerio Basile, Kilian Evang, Noortje Venhuizen, Johannes Bjerva (2017):
The Groningen Meaning Bank. In: Nancy Ide and James Pustejovsky (eds): Handbook of Linguistic Annotation

https://i.pinimg.com/originals/64/e1/46/64e146679c26524a2c43a083af2e52a0.jpg

https://i.pinimg.com/originals/64/e1/46/64e146679c26524a2c43a083af2e52a0.jpg
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PMB annotation layers
What info is needed to get boxes for texts?

Parallel in PMB

PMB Explorer
How do we annotate texts and get boxes?

PMB pipeline
From a raw text to a formal meaning representation

DRS parsing
End-to-end parsing & shared task



PMB annotation layers
What info is needed to get boxes for texts?

compositionality
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1) Segmentation

2) Symbolization (lemmatization)

3) Word sense disambiguation (Wordnet 3.0; Miller, 1994)

4) Syntactic parsing (Combinatory Categorial Grammar)

5) Semantic role labeling (Verbnet roles; Bonial et al, 2011)

6) Semantic tagging (part-of-speech tagging)

7) Coreference resolution

8) Semantic parsing (Discourse representation theory)

Annotation Layers
https://www.myfirstboss.com/uploads/admin/compas/40013794.jpg

https://www.myfirstboss.com/uploads/admin/compas/40013794.jpg
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Segmentation (sentence & token)

Split texts into sentences
John said “I won’t go. I am lazy”.

Split sentences into “meaningful atoms/words”
San~Diego, Secretary~of~State,
Royal~Bank~of~Scotland, IFK~Göteborg, 
Baseball~club, knitting~needles,
ten - year - old, as~soon~as,…   

https://time.com/3946461/sliced-bread-history/

https://time.com/3946461/sliced-bread-history/
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Segmentation (STOI labeling)

Character-based, i.e. label characters
Each character gets one of the four labels:

S start of a Sentence
T start of a Token
O Outside of a token
I Inside a token

https://time.com/3946461/sliced-bread-history/

https://time.com/3946461/sliced-bread-history/
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Symbolization

Mapping tokens to non-logical symbols
● Lemmatization:

morphological analysis
● Normalization:

canonical form

token symbol
third 3

John john

played play

2:30~pm 14:30

2,5~million 2500000

km kilometer

https://commons.wikimedia.org/wiki/File:Sample-national-park-service-pictographs.gif

https://commons.wikimedia.org/wiki/File:Sample-national-park-service-pictographs.gif
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token symbol sense
third 3

John john male.n.02

played play play.v.03

2:30~pm 14:30

2,5~million 2500000

km kilometer

Some token/symbols 
get no WN sense

https://linuxgazette.net/issue27/ayers3.html

Word Sense Disambiguation

Assign sense numbers to non-logical symbols
● Noun concepts: 

○ named entities
○ pronouns (gender)

● Verb concepts
● Adjective concepts
● Adverb concepts

https://linuxgazette.net/issue27/ayers3.html
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Cat1

Cat2 Cat4 Cat5

Cat6

Cat3
https://clipartart.com/

Syntactic Parsing

Combinatory Categorial Grammar (Steedman, 2000)
● Goes well with compositional semantics
● Lexicalized grammar
● Efficient and wide-coverage CCG parsers

C&C (Clark & Curran, 2007)

EasyCCG (Lewis & Steedman, 2014)

EasySRL (Lewis et al., 2016)

DepCCG (Yoshikawa et al, 2017)

https://clipartart.com/
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https://rayabook.net/bookid/19303

https://uvi.colorado.edu/uvi_search

His cell~phone is off

User

Attribute

Semantic Role Labeling

Detect what role each participant has wrt to the event
● Shallow semantic parsing
● Generalize over the order and the number of participants
● VerbNet roles*

https://rayabook.net/bookid/19303
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➤➤➤

???

???

???

???

??
?

??
?

He left three days ago .

Motivation for semantic tagging
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$TOKEN

$CCGcat

$ROLE1...n

$SYMBOL $POStag

 left

S\NP

Theme

leave VBD

Boxer (Bos, 2008)

Detecting lexical semantics
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Which lexical semantics to assign to word tokens?

● 07/1937 I have gone to the cinema
● 00/1564 I have a big dog
● 00/2206 I have to warn him  

???

VBP
VBP
VBP

VP
dcl

/VP
pt

VP
dcl

/NP
VP

dcl
/VP

to

VP
x
=S

x
\NP

● and, or, but 

● a(n)/every/no/the/some/each/that/these/(n)either...
● ill / skillful / fake professor

But what about these cases?
conj
NP/N
N/N

CC
DT
JJ

POS and CCG tags

http://pmb.let.rug.nl/explorer/explore.php?part=07&doc_id=1937&type=der.xml&alignment_language=
http://pmb.let.rug.nl/explorer/explore.php?part=00&doc_id=1564&type=der.xml&alignment_language=
http://pmb.let.rug.nl/explorer/explore.php?part=00&doc_id=2206&type=der.xml&alignment_language=
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every
no

syntactic info
NP/N

$lemma
POS tag
DT

the
a

Language-dependent

POS and CCG tags (2)

AND
NOT
DEF
DIS

neutral

SEM
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token symbol sense semtag
third 3 ORD

John john male.n.02 PER

played play play.v.03 EPS

2:30~pm 14:30 CLO

2,5~million 2500000 QUC

km kilometer UOM

● Generalizes over POS 
tags and Named Entity 
classes

● Specially designed for 
semantics

● Better complements 
CCG categories

Semantic Tagging
Semantic tags define semantic contribution of a token wrt 
formal compositional semantics
They are more informative for comp. sem. than POS tags
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71 semantic tags into 13 groups

Universal Semantic Tagset
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Coreference Resolution

Link pronouns, named entities and definite noun phrases
to their antecedents
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Semantic Parsing (i.e. boxing)



What about the word 
Parallel in PMB?

Projection of

lexical semantics
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Compositionality       Projection
64/2196 You must get up at six.

https://pmb.let.rug.nl/explorer/explore.php?part=64&doc_id=2196&type=raw&alignment_language=en
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Compositionality       Projection (2)

64/2196 Du musst um sechs aufstehen.

64/2196 You must get up at six.

X

X

copy

X/Y

X\Y

flip

X/Y

X/Z

Y/Z

merge

Evang & Bos (COLING 2016)

https://pmb.let.rug.nl/explorer/explore.php?part=64&doc_id=2196&type=raw&alignment_language=de
https://pmb.let.rug.nl/explorer/explore.php?part=64&doc_id=2196&type=raw&alignment_language=en
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Compositionality       Projection (3)
22/1871 He left three days ago

22/1871 Hij is drie dagen geleden vertrokken.

X/X

X

X

split

Evang & Bos (COLING 2016)

https://pmb.let.rug.nl/explorer/explore.php?part=22&doc_id=1871&type=der.xml&alignment_language=en
https://pmb.let.rug.nl/explorer/explore.php?part=22&doc_id=1871&type=der.xml&alignment_language=nl


PMB Explorer
How do we annotate texts and get boxes?

https://commons.wikimedia.org/wiki/File:Explorer_10.jpg

https://commons.wikimedia.org/wiki/File:Explorer_10.jpg
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The PMB explorer
Online annotation environment
Collaborative annotation:

○ Machines

○ Experts

○ The crowd

Distinguish Gold/Silver/Bronze annotation layers:

Any registered user can annotate documents
Non-registered users can only view certain documents

https://pmb.let.rug.nl/explorer

Has no BoWs

Has a BoW
Manually verified

The PMB pipeline
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Explorer interface
62/2622 Melanie is drinking milk.

https://pmb.let.rug.nl/explorer/explore.php?part=62&doc_id=2622&type=der.xml&alignment_language=en
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62/2622       Melanie is drinking milk.
              Melanie sta bevendo del latte.
              Melanie drinkt melk.
              メラニーは牛乳を飲んでいます。
              梅拉妮在喝牛奶。

F = 0.8421
F = 1

Semantic comparison of translations

F = 0.8235

https://pmb.let.rug.nl/explorer/explore.php?part=62&doc_id=2622&type=der.xml&alignment_language=en
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Additional features of the explorer

Word search (for search & batch annotation)

Phrase search

Statistics page

Monitoring errored documents

The PMB Doctor: identify potentially sick annotations

Annotation conflict detection



PMB pipeline
From a raw text to a formal meaning representation

https://www.gograph.com/clipart/different-pipelines-gg60697880.html

https://www.gograph.com/clipart/different-pipelines-gg60697880.html
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(Language-neutral) annotation tools

● Segmentation:                                 (Evang et al., 2013)  

● Symbolization: Morpha (+ rule-based) 

● Word sense disambiguation (Wordnet 3.0): rule-based

● Syntactic parsing: EasyCCG (Lewis & Steedman, 2014)

● Semantic role labeling (Verbnet roles): CRF tagger

● Semantic tagging: TnT tagger (Brants, 2000)

● Semantic parsing with DRT: Boxer (Bos, 2008; 2015)

Language neutral: same system 
with language-specific models

http://clipart-library.com/clipart/1818449.htm

http://clipart-library.com/clipart/1818449.htm
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The PMB pipeline
Manual annotations: 
bits of wisdom (BoWs)

GIZA++
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Semantic Annotation: the REAR cycle

reproduce annotate

retrain

explore
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Input & Output

raw

p00

p99

d0000

d2314

.
.
.

.
.
.

out

p00

p99

d0000

d2314

.
.
.

.
.
.

Stand-off annotations
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Pipeline of tasks

https://github.com/texttheater/produce
By Kilian Evang

Reprocessing a document

https://github.com/texttheater/produce
https://www.draw.io/?page-id=cpUwf1KRBFEKHwkZVmT2&scale=auto#G1RII0qKpYA9NMD-o6FXbMl0Cl7mwCy1x_
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Annotation conflicts

https://www.draw.io/?page-id=Xyxt3lRi_5UhxWhGGh9_&scale=auto#G1w6-h42hvQf4P0RJsgWjC-arop7s_SUzH


43Lasha Abzianidze et al 10.02.2020,  CLASP seminarThe Parallel Meaning Bank

Segmentation/tokenization
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CCG parsing

EasyCCG
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Symbolization (lemmatization with Morpha + rule based system)

Word Sense Disambiguation (rule based system)



46Lasha Abzianidze et al 10.02.2020,  CLASP seminarThe Parallel Meaning Bank

Semantic Roles

Semantic Role Labeling
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References
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Organization & maintenance

https://www.draw.io/?page-id=kv1pxJY6e5toNlA47W4K&scale=auto#G1t1a82YlHwOuh3geAB3v1JWu-MfHwVe0q


DRS parsing
End-to-end parsing & shared task

Alfred Nobel invented dynamite in 1866.
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Discourse representation structure (DRS)

 Meaning repr. from Discourse Representation Theory (DRT)

 DRT characteristics:
◦Anaphora

◦Tense

◦Presupposition

◦Discourse

◦Attitudes

◦Formal semantics

◦Compositional

Kamp, 1981

Heim, 1982
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DRSs à la the PMB

http://pmb.let.rug.nl
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Clausal form (CLF)

DRS aka 
scoped meaning 
representation
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DRSs parsing
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CLF Referee (van Noord et al., 2019)

 Input: CLF 

 Output: <(True|False), DRS>

 Procedure:
◦Detect types of variables in clauses

◦Find binder referents for variables

◦Make the relation graph connected

◦Find loops in the relation
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Counter (van Noord et al., 2018)

  

https://github.com/RikVN/DRS_parsing
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CLF
comparison
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Data format

8 tokens
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Neural boxer (strong baseline)

van Noord, Abzianidze, Toral, Bos (2018): Exploring Neural Methods for Parsing 
Discourse Representation Structures (TACL)

 Sequence to sequence: two BiLSTM layers (300 nodes) 
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Characters vs words-based seq2seq

 Word-based: GloVe embeddings

 Character-based: Semantic roles, DRS operator as supercharacters

BPE encoding didn’t 
improve over characters

van Noord, Abzianidze, Toral, Bos (2018): Exploring Neural Methods for Parsing 
Discourse Representation Structures (TACL)
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Representing variables De Bruijn index:
λz. (λy. y (λx. x)) (λx. z x)  :=  λ (λ 1 (λ 1)) (λ 2 1)



Lasha Abzianidze et al 10.02.2020,  CLASP seminarThe Parallel Meaning Bank

Experiments

 Tokenization: None vs Elephant vs Moses

 Variable representation: absolute vs relative

 Casing: lower vs true vs feature
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Experiments

 Tokenization: None vs Elephant vs Moses

 Variable representation: absolute vs relative

 Casing: lower vs true vs feature
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Experiments with silver data

 Silver data: the PMB vs self-produced
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Final results Results degrade for 
longer sentences
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Shared task set-up

https://sites.google.com/view/iwcs2019/shared-task

 Competition platform

 Discussion group

 Released data:
◦Pre-release in October

◦Final release (incl. Silver and Bronze data) in December

 Tools:
◦Counter – CLF comparison

◦Referee – CLF validation

 Competition phase: 2 weeks



Lasha Abzianidze et al 10.02.2020,  CLASP seminarThe Parallel Meaning Bank

Participants

 32 registered users

 4 submissions:
◦3 system description papers

◦1 didn’t submit due to the ACL submission policy
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System evaluation
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Fine-grained evaluation
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Performance(text_length)
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Hard examples



Lasha Abzianidze et al 10.02.2020,  CLASP seminarThe Parallel Meaning Bank

PMB release 3.0.0 
is coming soon

Summary

 From token-based annotation layers to boxes 

Compositionality & projection are productive

The PMB explorer: online annotation environment

The PMB pipeline

DRS parsing: end-to-end

Collaboration on FraCaS?



72Lasha Abzianidze et al 10.02.2020,  CLASP seminarThe Parallel Meaning Bank

Lost in Translation - Found in Meaning

VICI project (2016-2020)

http://pmb.let.rug.nl


