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Die Parallel Meaning Bank

Einleitung

>
>

GroBes, tiefensemantisch annotiertes Korpus

Teilweise parallel: Englisch, Deutsch, ltalienisch,
Niederlandisch, neuerdings auch Chinesisch, Japanisch,
Franzosisch

Im Aufbau seit 2015, aktuelles Release 4.0.0

Vorgangerin: Groningen Meaning Bank (nur Englisch,
2010-2015)

Zweck: Semantic Parsing, empirische Untersuchung des
Syntax-Semantik-Interface verschiedener Sprachen...

Uberwiegend freie Texte verschiedener Genres:
Nachrichtenmeldungen, Fabeln, Tatoeba...
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Die Parallel Meaning Bank

Methodik

» Semiautomatische Annotation

» eine NLP-Pipeline kreiert Vorannotationen
» Annotator*innen korrigieren diese
» Dokumente in Releases haben verschiedene Status:

» bronze = nur automatische Vorannotation

> silver = ein Mensch hat mindestens eine Sache korrigiert (und
wenn es eklatante Fehler gabe, hitte er*sie sie vermutlich
direkt mitkorrigiert)

» gold = ein Mensch hat markiert, dass alle
Annotationsschichten korrekt sind
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Die Parallel Meaning Bank

Annotationsschichten (1/2)

» Baumbanken wie Penn Treebank oder Universal Dependencies
annotieren ,,nur" Syntax

» PropBank annotiert ,, nur" semantische Frames und Rollen

» PMB annotiert sehr viele Schichten

> Teilweise sind sie ein , Nebenprodukt* der NLP-Pipeline, die
fiir die Vorannotation genutzt wird

» Letztlich wird alle Information in die DRS integriert, die am
Ende herauskommt
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Die Parallel Meaning Bank

Annotationsschichten (2/2)

1. Segmentierung (in Sitze und Tokens)

N o o s

Semantische Tags (&hnlich wie POS-Tags, aber ohne
morphosyntaktische Information, sondern semantische
Funktion, insbesondere fiir Funktionsworter wichtig)

Synset (nach WordNet, feinkdrnige Unterscheidung der
Wortbedeutung von Inhaltswortern)

Semantische Rollen
Skopus

Anaphora
CCG-Kategorien
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Die Parallel Meaning Bank

Integration der Annotationsshichten

1. Basierend auf den CCG-Kategorien baut EasyCCG (Lewis and
Steedman, 2014) eine Derivation fiir jeden Satz

2. Basierend auf allem baut Boxer (Bos, 2015) eine DRS fiir
jedes Dokument

21

2.2

2.3

2.4
25

weist Tokens A-DRSs zu (basierend auf Kategorien,
semantischen Tags, Synsets, semantischen Rollen)
berechnet Semantik fiir Satz (deterministisch anhand
Derivation)

wendet leeren Modifizierer an (Resultat: DRS ohne
A-Abstraktion)

[6st Anaphern auf (basierend auf Anaphern-Annotation)
integriert DRSen in eine groBe DRS mit Diskursrelationen
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Die Parallel Meaning Bank

Ausgabeformate

» Discourse Representation Structure (box notation)
» Discourse Representation Structure (clause notation)
» Discourse Representation Graph (graph notation)

» Discourse Representation Graph (sequence notation)
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Die Parallel Meaning Bank

PMB-basierte Forschung

» Theoretische Semantik
» Semantic Parsing
P> Textgenerierung

» Semantic Tagging und Vektorreprisentationen

https://pmb.let.rug.nl/publications.php
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Das PMB-Webinterface

PMB Explorer

- 1Filer 850712 -
nrine
Mavyrine

Q kilian (Master Annota
EN DE T N ZH FR
raw  fokens  syntax  semantics  12bisofwisdom  Owamings 2
Show: sem Csym Osns Cirol Osep Ciret Cleat Cirs (pir

[+ unfold alr| [+ show all layers |

To edit gold standard tag layers, please unmark them as gold standard. [ Edif|
Mark gold

1+ [6] [Manchesier-United| [defested ] [a] [Falham|

https://pmb.let.rug.nl/explorer
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Das PMB-Webinterface

Rohdaten

T N ZH FR

m

EN

raw tokens syntax semantics 1

https://pmb.let.rug.nl/explorer/explore.php?part=85&doc_id=0712&type=raw
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Das PMB-Webinterface

Segmentierung

EN NL ZH FR

..
m
=

raw tokens syntax semantics

Mark tokenization as gold: []

JManchester United |defeated [Fulhan|.
O 5 (start of sentence)

O T (start of token)
® I (in token)

O O (not part of token)

Eigennamen werden als ein Token behandelt, auch, wenn sie Leerzeichen
enthalten.
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Das PMB-Webinterface

Semantische Tags

EN DE T NL ZH FR

raw tokens syntax semantics 12 bits of wisdom 0 warn

Show: Esem Csym [Cisns Clrol Ciscp Ciref Cleat Cldrs [ptr

Mark gold: 3 sem

1+ |@ Manchester-United | |defeated| |0 Fulham | |.
EPS DEF | |ORG NIL

CEF | [ORG

Parallel Meaning Bank
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Das PMB-Webinterface

Semantische Tags (Abzianidze and Bos, 2017

anaphoric

speech
act

auribute

parative

E

deixis

logical

PRO) anaphoric & deictic pronouns: he, she, 1, him
DEF) definite: the, lo"", der”

HAS) possessive pronoun: iy, her

REF) reflexive & reciprocal pron.: herself, each_other
P emphasizing pronouns: himself

GRE greeting & part
ITJ) interjections, excl
HES hesitation
(QUE interrogative: who, which, ?

2 i, bye
amations: alas, ah

err

QUG concrete quantity: two, six_million, twice

(QUV/ vague quantity: millions, many, enough

(COL colour: red, crimson, light blue, chestnut_brown
ST intersective: open, vgeuarian, quickly

ST subse illful rseo, tall vt

PRI p.mmc [mmt‘h fake

DEG degree: 2 meters tall, 20 years old

INT intensifier: very, much, too, rather
REL relation: in, on, ’s, o, after

500 score: 3-0, srate A

[EQU| equative: as witas oo, whaies G1e manmals
MOR comparative positive: better; more
LLES) comparative negative: less, worse
(TOP superlative positive: most, mostly
BOT superlative negative: worst, least
(ORD ordinal: Ist, 3rd, third

WOT. negation: not, no, neither, without
EC necessity: must, should, have 1o

BOS) possibility: might, could, perhaps, alleged, can
SUB subordi
€00 coordinate rel
&P appositional rela
BUT contrast: but, yer

e relations: that, while, because
3. ), and
jons: {.}, which, {(}, {—

ns: so,

PER person: Axl.Rose, Sherlock_Holmes
(GPE geo-political entity: Paris, Japan
(GPO' geo-political origin:
GED) geographical location: Alps, Nile

ORG organization: IKEA, EU

ART artifuct: 107

HAP| happening: Eurovision 2017

UOM) unit of measurement: meter $, %, degree_Celsius
CTC contact information: 112, info@mail.com

URL URL: hccp
LITlteral use of names: hisnane s John

INTH other names: e 1a, equation (1)

EXS) untensed simple: 1 walk, i eaten, destruction
ENS present simple: ve walk, be walks

EPS past simple: ate, went

EXG) untensed progressive: i« running

EXT) untensed perfect: s caten

Parisian, French

(CON concept: dog, person
ROL role: student, brother, prof., victin
(GRE group: somn {,} Mory and sam sahered, « group o peope

DXP!place deixis: here, this, above

DXT temporal deixis: just, later; tomorrow

DXD/ discourse deixis: latter; former, above

LT altemative & repetitions: another, different, again
XCL exclusive: only, just
NIL empty semantics: {.}, 10, of

a some, any, or

IDIS) disjunction & exist. quantif.:
THP) implication: if, when, unless
IAND) conjunction & univ. quantif.: every, and, who, any

WOW present tense: is wins, do s, has stes, now
PST) past tense: was bakes, had sone, did so
FUT future tense: will, shall

PRG progressive: has ben being nd, aan et
PFTT perfect: hus been s

AL

dione

DT full date: 27.04.2017, 27/04/17
DOM day of month: 271h Decenber

YOG year of century: 2017

DOW day of week: Thursday

HOY) month of year: April

DEC decade: 805, 19905

CLO) clocktime: 8:45_pm, 10-0"clock, noon

modality

discourse

[ )
named
enity

events

P
tense &
aspect

tmporal
enii




Das PMB-Webinterface

Symbole (1/2)

EN DE T NL ZH FR
raw tokens syntax semantics 12 bits of wisdom 0 warn
Show: Cisem Esym [Cisns Clrol Ciscp Ciref Cleat Cldrs [ptr

Mark goid: @ sym

1 + |@ | [Manchester-United | |defeated| |@ | [Fulham
@ | |fulham

@ | |manchestar-united | | dafeat
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Das PMB-Webinterface

Symbole (2/2)

EN DE JA ZH
syniax bits
Show: Clsem [ sym I:Iﬁ I:Ir_ol I:IE I:IEf Clc_at Cdrs [ Iptr
14 |18 | [it conwvenient| |for | [you if| (1 come | (at| @ | |5~pm.| |?
be | |entity | (convenient | (for | (hearer | (if | (speaker | |come | |at | (@ | (1700 | (7

https://pmb.let.rug.nl/explorer/explore.php?part=28&doc_id=2273&type=der.xml
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Das PMB-Webinterface

EN DE T NL

M
T

FR
raw tokens alignment syntax semantics B bits of wisdom

Show: Osem Osym @@sns Orol Osep Oref Ocat Cdrs ptr
Mark gold: M sns

1 + @ | |Manchester~United| |besiegte @ | [Fulham
0 | |team.n.0 defeat.v.01 | (O | [team.n.01 | (O
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Das PMB-Webinterface

Semantische Rollen

EN DE T NL

M
T

FR
raw tokens alignment syntax semantics B bits of wisdom

Show: Osem Osym [sns rol Osep Jref Jcat [Ddrs ptr
Mark gold: rol

1 + |@ | [Manchester~United| besiegte @ | |Fulham| |.
00 [Co-Agent.Agent] | [T | [0 I
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Das PMB-Webinterface

DE T ZH

o7 wWisdom {'warn

syntax semantics 13t

Show: Csem [Csym [Cisns Crol Edscp Clref Clcat (Cdrs [l ptr
Mark gold: Cscp
1 + |There| |is| |a| |library| |in every | |city| |in o| |America

| i w | O w |

https://pmb.let.rug.nl/explorer/explore.php?part=00&doc_id=1428&type=der.xml
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Das PMB-Webinterface

Koreferenz

EN | ZH

raw tokens syniax semantics
Show COsem Cisym Csns Clrol Cscp Eref Cleat Cldrs —pir [+ unfold all| [+ show all layers |
Mark gold Clref

5| [China| [5| [giant-pandas| [have| [been| [on| [o] [endangered-species| [fists| [for| [a] [nearly| [30] [years|
o o

+ [There| [are| [a] [only| [about| [T,600] [pandas| [still| [Ting| [in] [the| [wild) [in| o] [China|
o o

3 + [One| [of| [the| [2008| [Olympic| [mascots| [is| [modeled| [on| [a] [panda| (o] [called | [Jing-Jing
o o

+ [0] [Conservationists| [Fiope| [she will| [Felp| [draw] [o] [af=ntion| [fo] [the| [Threats| [o] [facing| [the| [giant-panda| (| [one| [of| (@] [China| ] [national| [symbals
187,.202: panda o o o o

5 + [0 [Sam-Beattie| [reporis| [from| [a] [Jing~Jing “s| [home] [in| o] [Sichuan| [province|
o 197.202: panda o

https://pmb.let.rug.nl/explorer/explore.php?part=00&doc_id=0252&type=der.xml



https://pmb.let.rug.nl/explorer/explore.php?part=00&doc_id=0252&type=der.xml

Das PMB-Webinterface

CCG-Kategorien

EN DE T ML ZH FR

raw tokens syntax semantics 12 bits of wisdom 0 warning

Osem Osym Osns Orol Oscp Oref Fcat Cdrs ptr

[] Manchester~United| [defeated a Fulham| [.
NP/N (S[ACTNPINP | (NP | (N Sdcl]\Sldcl]
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Das PMB-Webinterface

CCG-Derivationen

M~

EN DE T NL H FR

raw tokens syntax semantics 12 bits of wisdom 0 warning

Show: Osem Osym [dsns rol Oscp [Oref Edcat Ddrs ptr

1. |® Manchester~United| [defeated [] Fulham | [.
MP/N| |N (S[deINPYNP | |NP/N| |N S[dci]\S[dcl]
- R —
Manchester-United Fulham
NP NP

defeated Fulham
S[dcl[NP

Manchester-United defeated Fulham
S[dal]

Manichester~United defeated Fulham .
S[del]

Parallel Meaning Bank
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Das PMB-Webinterface

CCG-Derivationen mit Semantik

Wkens | syniax  semanics  12bisofwisdom 0 wani metadat

+ show al layers

S5t

2 dtetea Fuham
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Das PMB-Webinterface

faw  iokens | syntax  semanics  i2bisolwisdom O wani "

show.  @sem @sym Bsns @rol Osop Orel Weat Mars Opr [~fodal] [ showalllayers

N Manchestr-United aenea N Fulian

e iy e oRe i

0 0 {CoAgent Ager 0 . I

Now N SaNee o ) N S sio
a2 (1] 0 @) - 2@ 1) W INTAZIG. (2@ k. (1 @ 1 (o1 11 1a@a)| [t ({5151 @x1) - (2@x1)| vt .

Manchestor-Unted

Fuam
[ —— Name(t )
detstedFham
Wik, (1t @, (181 T et
Mancheser-Unted asested Flham
S
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Das PMB-Webinterface

Discourse Representation Graph

mT NL  ZH FR

W tokens  syniax | semanfics | 12bilsofwisiom  Owamings  metadata

Discourse Representation Graph (sequence notation)

Discourse Representation Graph (graph notation)

Fulham

Parallel Meaning Bank



Das PMB-Webinterface

Discourse Representation Structure (Box Notation)

Discourse Representation Structure (box notation)

Show: [CJpointers [Clsenses [ FrameMet

x x2 el U
team(x1)
MNamaix1, manchester-united)
amait1)
t1 = now
dafeatiet)
Timaiel, t1}
Co-Agentiel, x2)
Agantf=1, x1)
feam(x2)
MNamaix2, fulham)
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Das PMB-Webinterface

Discourse Representation Structure (Clause Notation)

Discourse Representation Structure (clause notation)
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Das PMB-Webinterface

DRS eines Dokuments mit mehreren Satzen

@ w0

ant pandaie2)
Sourcate, )

massuetis)
Unitss, 8
Quaniys5, 16

yearist)

(CONTINUATIONTE3, 54
(CONTINUATIONb4, b
(CONTINUATIONb5, 57
ATTRBUTION. 58)

|CONTINUATIONb5, 12

Wiz w2 R w7 e 5 W i w0 w7 20
05 =[etiy(c13) 7| conservaionsiB) | b8 emaeix1d)
Panofxt3,x10) perzon(c17) e
Quanttyi3, 1) Rolox17, 118
me(c) )

YearOICantury(a, 2008) - now
N

famo(3, oympic-games)

Tine!
—
Proposionies, b8)

f—
A0, <29

=2

femalet2e)
Name(x2s, sam-bestie)

25

1w 2w

5,10
5

27,5




Das PMB-Webinterface

Parallele Daten

ot (-Tok i show ail ayers
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Weitere Beispiele

every als temporaler VP-Modifizierer (1/2)

https://pmb.let.rug.nl/explorer/explore.php?part=00&doc_id=1428&type=der.xml
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Weitere Beispiele

every als Determinierer (1/2)

o e god standard g layers,pleas nmar hem

https://pmb.let.rug.nl/explorer/explore.php?part=00&doc_id=1428&type=der.xml
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Weitere Beispiele

that als Relativpronomen (1/2)

https://pmb.let.rug.nl/explorer/explore.php?part=00&doc_id=1428&type=der.xml
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Weitere Beispiele

Zu beachten

» Universelle Determinierer werden AND getaggt und
existenzielle DIS

» Nicht nur das semantische Tag bestimmt die \-DRS eines
Funktionsworts, sondern auch seine CCG-Kategorie (und
Symbole, Synsets, Skopus- und Koreferenztags...)

» Universelle Implikation wird als doppelte Negation ausgedriickt

P Intersektive Relativpronomen werden AND getaggt
(Information aus dem Relativsatz wird einfach mit der
Information aus dem Bezugsnomen gemerget)
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Zusammenfassung

Zusammenfassung

Kategorialgrammatiken sind superspannend!
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