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Find differences
Alfred Nobel erfand 1866 das Dynamit.
Alfred Nobel invented dynamite in 1866.

x1 x2 el ti x1 x2 el ti x1 x2 el t | Ix1 x2 el ti
male.n.02(x1) male.n.02(x1) male.n.02(x1) male.n.02(x1)
Name(x1, alfred~nobel) Name(x1, alfred~nobel) Name(x1, alfred~nobel) Name(x1, alfred~nobel)
invent.v.01(e1) invent.v.01(e1) invent.v.01(e1) invent.v.01(e1)
Time(el, 1) Time(el, t1) Time(e1, t1) Time(e1l, t1)
Result(el, x2) Result(el, x2) Result(e1, x2) Result(e1, x2)
Agent(el, x1) Agent(et, x1) Agent(el, x1) Agent(el, x1)
time.n.08(t1) time.n.08(t1) time.n.08(t1) time.n.08(t1)
YearOfCentury(t1, 1866) YearOfCentury(t1, 1866) YearOfCentury(t1, 1866) YearOfCentury(t1, 1866)
t1 < now t1 < now t1 < now t1 < now
dynamite.n.01(x2) dynamite.n.01(x2) dynamite.n.01(x2) dynamite.n.01(x2)

= Alfred Nobel vond in 1866 het dynamiet uit.
Alfred Nobel invento la dinamite nel 1866. l]

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



PMB, in general

Goals, main ideas & resources




Goals

< E = PN
Collect a large dataset of .’ Patinti, 1)

Agent(e1, speaker)
‘entity(x1)

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

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

Study literal/non-literal translations from a MR perspective

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.

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar




Compositional semantics oo

He left three days ago . (] A
ago |
AV1.AV2.AV3.AV4. ( (V2 @ v3) @ AV5. (V1 @ AV6. (|t1 s (va@vd))))
time(t1) :
t1 X v6 x1 el t1 t2
v6 X now
Timede: b)) male.n.02(x1)
leave.v.01(e1)
= et three | = Time(e, t1)
=< - AV1AV2. (| vi@v2)|| =
‘measure(v1) ' ® Theme(e1, x1)
© Unit(v1, day) ___Theme(v2, 3)| Q i 08(t1
= - - = > > ime.n.08(t1)
~ left ‘ = t1 X t2
| (WIAN2 (v @ W3, (et [i@en)|| © | > o
= Iea1\_/e(e(1 )1 o — measure.n.02(t2)
- | ®] ime(e1, <[
x| E] Theme(e1, v3) = oAl
= time(t1) g Unit(t2, day)
T = | t1 < now | s Theme(t2, 3)

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar
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Idea behind the data collection N 7

N
N

Alfred Nobel invented dynamite in 1866. Alfred Nobel vond in 1866 het dynamiet uit.

X X e
male.n02(x1) 1S

male.n.02(x1)
Name(x1, alfred~nobel)
invent.v.01(e1)
Time(el, t1)
Result(el, x2)
Agent(el, x1)

Name(x1, alfred~nobel)
invent.v.01(e1)

Time(e1, t1)

Result(el, x2)

Agent(e, x1)
time.n.08(t1)

YearOfCentury(t1, 1866) time.n.08(t1)
m YearOfCentury(t1, 1866)
t1 < now 1
dynamite.n.01(x2) t1 < now

dynamite.n.01(x2)

Compositio |

Projection of
Semantics  §j

lexical semantics

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar




PMB Corpora 1
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From the GMB to the PMB

{;‘I{)wl“ S

MEIV“*'I\"' TARES MIYNTinTe
BAN’K hit s//i. inifm comoriqinals/64/e1/46/64e146679¢26524a2043a083a2652a0. | - Bm K

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

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

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar


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

PMB annotation layers g
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

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



PMB annotation layers

What info is needed to get boxes for texts?




Annotation Layers

1) Segmentation
2) Symbolization (temmatization)

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-speechtageing)

7) Coreference resolution

8) Semantic parsing (Discourse representation theory)

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar


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

Segmentation (sentence & token) &

Ll o
l\ | ‘
|

i

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~Goteborg,
Baseball~club, knitting~needles,
ten - year - old, as~soon~as,..

10.02.2020, CLASP seminar
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https://time.com/3946461/sliced-bread-history/

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

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

[security |sources |in [Yemen [say |tribesmen |have [plown |up |an

. . S [ | & . .
IOll ! O S (start of sentence)llatlon
IOfficials |say |tribesman |in |eastern IMaarib Iprovince |sabotaged H

|for |

O T (start of token)
ISaturday|, |after |government |forces |raided |the |homes lof |tribal H — [Eo
foe harboring |al-Qaida |operatives|. (in token)

IOn |Wednesday|, Imore |than |20 Ipeople |were |wounded |when |security " O(:o(:;t)part of ﬁth |tribesme:

IAqili |is |wanted Ifor |the ldeath |of |a |senior |army |officer|, |killeb—|mn—|mq—m—|ﬂast |Saturday

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



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

Symbolization NERTEDMN
tJsJoRl Rt R
U J ol o] o]
CEDNENE
Mapping token non-logical symbol BuaSaen
app gto.e §to on-logical symbols -ttt
e |Lemmatization: PEROEES
e Normalization: third 3
canonical form John john
played play
2:30~pm 14:30
2,5~million 2500000



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

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

Word Sense Disambiguation

Assign sense numbers to non-logical symbols

e Noun concepts: [Some token/symbol—s
o named entities get no WN sense

o pronouns (gender)

e Verb concepts third 3
e Adjective concepts John i male.n.02
e Adverb concepts played play play.v.03
2:30~pm 14:30
2,5~million | 2500000

Lasha Abzianidze et al The Parallel Meaning Bank km kilometer



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

Syntactic Parsing

https://clipartart.com/

Combinatory Categorial Grammar (Steedman, 2000)
e Goes well with compositional semantics — _—

e Lexicalized grammar
e Efficient and wide-coverage CCG parsers

His cell~phone| |is off ) C&C (clark & curran, 2007)

NP/(N/PP)| |N/PP (S[dcI\NP)/(S[adj]\NP) | |S[adj\NP | |S[dcl|\S[dcl] EasyCCG (Lewis & Steedman, 2014)
> > .

His cell~phone is off EasySRL (Lewis et al., 2016)

NP S[dcI\NP DepCCG (Yoshikawa et al, 2017)

His cell~phone is off
S[dcl]

His cell~phone is off .

Lasha AbzSl ()] D0, CLASP seminar 17



https://clipartart.com/

Semantic Role Labeling

et [ )
https://rayabook.net/bookid/19303

Detect what role each participant has wrt to the event
e Shallow semantic parsing

e Generalize over the order and the number of participants
o VerbNet I’OleS* https://uvi.colorado.edu/uvi_search

His cell~phone is off
[User] (1 (] [Attribute] | []
/ Attribute ]\ NP/(N/PP)| [N/PP (S[AcI'NPY(S[ad)[\NP) | | S[ad][\NP | | S[dcl\S[dcl]
> >
His cell~phone is off

His |cell~phone] is NP S[dei]\NP
His cell~phone is off (
-m S[dcl]

His cell~phone is off .
Lasha Abzianidze et al The Paralle S[dcl]



https://rayabook.net/bookid/19303

Motivation for semantic tagging ot "

He left three days ago

777

~ .
; 77

[an] A
ﬁ

x1 el t1 t2

male.n.02(x1)
leave.v.01(e1)
Time(e1, t1)
Theme(e1, x1)
> > > time.n.08(11)
B 2
t1 < now
measure.n.02(12)
t2 X now
Unit(t2, day)

Theme(t2, 3)

02.2020, CLASP seminar



Detecting lexical semantics

%ﬁi&éﬁ;i&ilwc:

BANK
$TOKEN
AVI.AV2. (V1 @ AVS. (le1 t1 ;(v2@el)))
$SYMBOL (e1)
Time(el, t1)
— $TOKEN $ROLE1 (e, v3)
time(t1)
/ t1 < now
Boxer (Bos, 2008)
left
AVIAV2. (V1 @ AV3. (e1 t1 ;(v2@el)))
— | 1e-Ft leave(e1)
Time(et, t1)
/ Theme(e1, v3)
time(t1)
Lasha Abzianidze et al le Parallel Meaning Bank A




POS and CCG tags M-ﬂ

Which lexical semantics to assign to word tokens?

e (07/1937 | have gone to the cinema VBP VPdcl/VPpt "ﬁ

e (00/1564 | have a big dog VBP vpdcl/Np —

e 00/2206 | have to warn him VBP VP, ,/VP_; »"
But what about these cases? ﬁ)(:sx\NP 1
e and, or, but CC conj
e a(n)/every/no/the/some/each/that/these/(n)either... DT NP/N
e ill / skillful / fake professor @ JJ N/N

Maywine |2

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



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=

"POS’and CCG tags (2)

MavBﬁNK
SEM R DIS
a
] DEF AVIANZ. (x1];((vI@x1);(v2@ x1)))
the NOT
no |\ AND
the
evér‘y J AWIAV2. (([x1]; (v @ x1)) = (v2 @ x1))
7
y
&Q NP /N S
T(x1((vt@x1);(v2@x1)))
neutral
[Language- every
AV1.AV2.AVv3.AV4.
(x1];(vi@x1))=((vZ2@ v3) @ AV5. ( ; (v4 @ v9) ))
Lasha Abzianidze et al Th Time(vd, x1)




: - Unive -
Semantic Tagging Semanticﬂ'dw”““

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

third 3 ORD

e Generalizes over POS\
JOhn jOhn ma|e.n.02 PER tags and Named En“ty
played play play.v.03 | EPS classgs _

e Specially designed for
2:30"pm 14:30 CLO semantics
2,5~million | 2500000 Quc o SEEF ERM RTINS

CCG categories
- km kilometer UOM




Universal Semantic Tagset

71 semantic tags into 13 groups

( @ Place deixis
.o
< i L - .
3 (@Cm‘cept ‘ ‘ § @Temporal deixis
£ Role @ | ..
o @ Full date ; @DISCOUI‘SG deixis
Sw "
=) (@Group (- Day of Month ‘
- "" Present tense = » @ i
@ gggﬁ'{.ﬁt‘f Bns T Year of century 2 L Negation
Ed ?' Past tense | ‘ © .
Vague ] : o | o Necessity
( quantity R o 110)'p Day of week °
2o WFuture tense oy — s o
Colour Tl — ] Month of year @ Possibility
“ == ; w Progressive lg , ,
& Int ti N f 4
f = L— rrersective ‘w" Perfect )‘ Decade '
= Subsective ! (@ Equative
| - L Clocktime
P < Anaphoric & o @Comparahve
‘ ‘ Privative @ deictic pronoun ' % | ( positive
Y }_9_ . . ) gt Comparative
‘ Degree 5 » Definite & - Greeting & parting é— @ negative
e = : : Superlative |
Intensifier | Possessive pro = Interjections & m
L, | 8 L Reflexive &p §‘<,_',‘ l D exclamations 8 L_ — Sposm‘llen
| 1exiv =3 uperlative |
‘ Relation = | ¥ reciprocal pro. B2 : Hesitation L@ negative ‘
Score Emphasizing pro. - \ Interrogative @ ! ‘

&

Discourse

Q..

m Alternatives &
( repetitions
‘ Exclusive
Empty semantics
@ Disjunction &
( existential quantif.
‘ Implication
@ Conjunction
( universal quz
Untensed
simple
| A Present
( simple
Past simple |
Untensed j
progressive |
\
\

Untensed
perfect

Logical ~

Named Entity

&

ae
(2

Subordinate
relation

Coordinate
relation

Appositional
relation

‘Ulr

(@ Person

( Geo-political
Geo-political
origin

( location

( Organization

‘ Happening

( Unit of
Contact info
URL

( A Literal use

entity
Geographical

( Artifact
measurement
of names

( 4 Contrast (@ Other names



Coreference Resolution

Link pronouns, named entities and definite noun phrases
to their antecedents

B e I 2 6 6 e e e
HiE e e 5 5 B 5 Y ) B 5 P e F1 T
e | P P P e B P R e

) o e 8 = D R =

5 e e e 6 6 O O

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



Semantic Parsing (i.e. boxing)

He left %] three days ago :
PRO EBS DIS QuUC UOM RS NIL
male leave 2 3 day ago :
male.n.02 | |leave.v.01 | |O @) day.n.01 | |O O
1 [Theme] I [Quantity] | |[] [ 1
O O
NP S[dcI\NP NP/N| |N/N N ((S\NP)\(S\NP))\NP | |S[dcI|\S[dcl]
|He| I'eﬁ] lthreel ldaysl |_g_|a L) D ;\?:AVZ.AVS.AM. ((v2 @ v3) @ \V5. (vi @ AV6. (11 : (V4 @ v5))))
— > time(t1)
t1 X v6
three days i
> Time(v5, t1)
three days = days three =
5 AV AV1AV2. (| vi@w2)|| =
§ ® ey Theme(v2, 3 o
three days ago =) — =
< =
< - = AVIAV2. (VI @ AV3. ((e1 t1 ;(v2@el))) ‘Cf)
left three days ago Z| leave(e1) =
< — Time(e1, t1) <
x| E Theme(e1, v3) =
He left three days ago I time(t1) 2
< T2 t1 < now o=

10.02.2020, CLASP seminar

x1 el t1 12

male.n.02(x1)
leave.v.01(e1)
Time(e1, t1)
Theme(e1, x1)
time.n.08(t1)
X2
t1 < now
measure.n.02(t2)
t2 X now
Unit(t2, day)
Theme(t2, 3)

L He left three days ago .

The Parallel Meaning Bank



What about the word
Parallel in PMB? @

o

Projection of
lexical semantics



Compositionality
64/2196 You must get up at six.

Projection

You must get up at o six £
PRO NEC EXS REL | |REL DEF | |CLO NIL
hearer | |must get~up up at %] 06:00 | |.
(0] (0] get up.v.02 | |O (0] (0] (0] (0]
I 0 [Agent] I [gimel I I 0
(0]
NP (S[dc\NP)/(S[b]\NP) | | (S[b]\NP)/PR| |PR ((S\NP)\(S\NP))/NP| |[NP/N| |N S[dcl]\S[dcl]
> >
get up six
S[b]\NP NP
>
at six [
(S[b]\NP)\(S[b]\NP) — e1 t1
¢ B 2]
get up at six o g b2 :: ‘get_up.v.02(el)
S[b]\NP Time(el, t1)

>
must get up at six » Agent(e1, hearer)
S[dcl]\NP ‘time.n.08(t1)

< . ClockTime(t1, 06:00)

You must get up at six [
Hieel NECESSITY(b1, b2)

You must get up at six.
S[dcl]

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



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

u u ] ] | ] X/Y X
Compositionality /' Projection (2) ﬂip‘ cony
64/2196 You must get up at six.
You must get up \at %] six F X\Y X
PRO NEC EXS REL |]| REL DEF | |CLO NIL
h = 06:00 | |.
| | (e XY V]2

0 i [Agen] 0 |||Timel o (o |0 merge\ /
O
0 | 4

NP (S[dcI]\NP)/(S[b]\NP) |\, PR ((S\NP)\(S\NP))/NP| |[NP/N| [N S[dcl]\S[dcl] X/ Z

\

el 1
b2 :: | get_up.v.02(el)
Time(el, t1)
Agent(e1, hearer)

Du musst um o sechs| f[aufstehen . time.n.08(t1)
PRO NEC REL DEE | [CLO EXS NIL AR ClockTime(t1, 06:00)
hearer | [must at o 06:00 |} get~up _ o B

(@) @) (@) @) (@) get up.v.02 |]|O

(] (] [Time] 1] ] [Agent] [

O

NP (S[dcl]\NP)/(S[b]\NP) | [((S[b]\NP)/(S[b]\NP))/NP| [NP/N| [N .SIb|\NP ) S[dcl]\S[dcl]

64/2196 Du musst um sechs aufstehen. Evang & Bos (COLING 2016)

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar


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

Compositionality
22/1871 He left three days ago

Projection (3)

He left ] three days ago : X

PRO EBS DIS QuUC UOM RS NIL

male leave 2 3 day ago 3 split/\
male.n.02 |||leave.v.01 |}|O O day.n.01 | |O O

I [Theme] }/[] [Quantity] | |[] I I X/X X

O O

NP ’ . S[dcl]\NP N/N N ((S\NP)\(S\NP))\NP | | S[dcI\S[dcl

Hij ' %) drie dagen geleden h vertrokken} |.

PRO DIS QuC UOM PST EXT NIL

male %} 3 day ago leave :

male.n.02 O O day.n.01 | |O leave.v.01 O

(] (] [Quantity] | |[] (] [Theme] (]

O O

NP NP/N| |N/N N ((S[dcI]\NP)\(S[dcl]\NP))\NP | | S[pt]\NP S[dcI\S[dcl]
22/1871 Hij is drie dagen geleden vertrokken. Evang & Bos (COLING 2016)

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar


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

The PMB explorer

: M3vnrine
0 BANK

Online annotation environment 4}:)

Collaborative annotation: https://pmb.let.rug.nl/explorer ]

o Machines é(The PMB pipeline }
O Experts

o The crowd

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

Distinguish Gold/Silver/Bronze annotation layers:

7\ Has no BoWs
Has a BoW

Lasha Abzianidze et al | Meaning Bank 10.02.2020, CLASP seminar




Explorer interface
62/2622 Melanie is drinking milk.

(C ~ 11Filters~ 622622~ & KWK 2 N
ine
uavgmx

EN IT NL JA ZH
raw tokens sentences discourse 5 bits of wisdom 0 warnings metadata

Show: sem sym sns rol scp ref cat [drs ptr = + unfold all

+ show all layers
Mark gold: sem sym sns rol scp ref cat

1,0 Melanie is drinking ° milk .
DEF | |PER NOW EXG DIS | |CON NIL
o melanie be drink 2} milk -
O female.n.02 | |O drink.v.01 o} milk.n.01 | |O
1] 1] 1] [Patient,Agent] | [[] 1] 1]
(0] ‘Grcnine‘en
NPN| [N (S[ACIINPY/(S[ngINP)| | (S[ngINPYNP | INP/N| [N S[del]S[del] M3Ivnine

BANK

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar


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

Semantic comparison of translations

bl « x1 b2 « x2 b2 « el b2 « t1

62/2622 Melanie is drinking milk. b1 « female.n.02(x1)
M | . b d d | | b1 « Name(x1, melanie)
N clanie St_a evendo del latte. b2 « time.n.08(t1) Sl
= Melanie drinkt melk. b2 «  t1=now

b2 « drink.v.01(e1)
b2 « Time(el, t1)
b2 « Patient(el, x2)
b2 « Agent(el, x1)

o AS=—IFHIUEMATNETS,
MR IRTE NS 1D,

F=1 b2 « milk.n.01(x2)
F =0.8421
b2 F =0.8235
b bl « x1 b2 « x2 b2 « el b2 « t1
Diie 0] b2 LUl ] b1 « female.n.02(x1) b2
b2 ¢ female.n.02(x1) ) b1 « Name(x1, melanie) bl « x1 b2 « x2 b2 « ef
b2 « Name(x1, melanie) b2 « time.n.08(t1)
b1 « time.n.08(t1) b9 e M vow b1 « female.n.02(x1)
b1 « t1=now b2 « drink.v.01(e1) b1 « Name(x1, melanie)
b1 « drink.v.01(e1) b2 « Time(el, t1) b2 « milk.n.01(x2) P
b1 « Time(el, t1) b2 « Patient(e1, x2) b2 « drink.v.01(e1)

b1 « Agent(el, x1) b2 « Agent(el, x1) b2 « Patient(el, x2)
ERYERNTED (b1 « milk.n.01(e1) LLIEWER ho  milk.n.01(x2) VROV RIRE h2 Agent(el, x1)



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

Additional features of the explorer

Word search (for search & batch annotation)

Division of gold/silver/bronze documents

Phrase search

All documents:

All layers gold All layers at least silver At least one layer silver All layers bronze

= = English 9,103 407 120,516 173,182
Statistics page %
Italian 1,167 15 4,804 113,221

Dutcl 1,135 14 2,219 35,106

Monitoring errored documents .. ; - r

The PMB Doctor: identify potentially sick annotations

6474 warnings for English:

Annotation conflict detection

959 ERROR Counter for en: More than one non-subordinating boxes

883 ERROR Counter for en: Subordinate relation has a loop

504 ERROR Counter for en: unknown clause

458 ERROR: recipe failed: 'set -e set -0 pipefail mkdir -p log/easyccg cat out/pNN/dNNNN/de.tok | ./src/python/add_supertag_constraints.py
208 ERROR Counter for en: Expected to be visually independent

183 nERROR: unable to preprocess derivation N&

64 ERROR: recipe failed: 'set -e set -0 pipefail mkdir -p log/easyccg cat out/pNN/dNNNN/nl.tok | ./src/python/add_supertag_constraints.py
Lasha Abzianidze et al The Parallel Meaning Bank 60 WARNING: no syntax for sentence .
58 WARNING: Tok/sym/sem/ccg layers do not have same amount of lines - apply rule-based role labeling




PMB pipeline

From a raw text to a formal meaning representation


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

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

(Language-neutral) annotation tools

L Segmentation: elephan‘[ (Evang et al., 2013)
e Symbolization: Morpha (+ rule-based)

e Word sense disambiguation (Wordnet 3.0): rule-based
! Syntactic parsing: EasyCCG (Lewis & Steedman, 2014)

e 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 00

Lasha Abzianidze et al The Parallel Meaning Bank{@ Ll Ianguage—specific models



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

The PMB pipeline

Manual annotations:
bits of wisdom (BoWs)

Y lelephant A
—>  Tokenizer &A \ 4
JA
RAW TEXT _ — Projection —> Supertagger % Parser \ /OVUTPUT DRS
ll
®e 2
—_—
]

: Y
=0 _,elephan% Sem;ntic Se;r;;ntic .‘
Tol(x;;i)zer % Symbolcer % > role labeler % ” tagger %; Supertagger % Parser —> E
Y

Y

Joubny \

P A ~.

Y
Y

\ ; OUTPUT DRS

RAW TEXT > Y 4 : /
Q —> Projection ——> i
\ g n 8 Lt e L G \
W elephant 7 A \ i
—> Tokenizer % \
DE/IT/NL
Wimerondi ( ) OUTPUT DRS
GIZA++ |

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



Semantic Annotation: the REAR cycle

-

~

fi}ﬁl

reproduce annotate

(S

<Parallel .
C MIAVNINTC
BANK

Lasha Abzianidze et al

>

The Parallel Meaning Bank 10.02.2020, CLASP seminar



InPUt & OUtPUt [Stand-off arﬁﬂ

Lasha Abzianidze et al



Pipeline Of taSkS [Reprocessing a document

en.tok —> en.ccg

vy
en.sym en.sem
Reproduce .| Jproduce .| Calculate
; > > . en.role
English en.master dependencies
\ 4
Extra P . < <
Analysis | Final DRS <« Boxer <

PR®DUCE

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

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, C



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

Annotation conflicts

Initial tokenizer output

Tom bought a new book in New York CCG CategO ry CO nﬂ iCtS

Annotate to fix New~York

Conflict 1
Tom bought a new book in New~York
Edit
Label as gold standard e e
Their daughter| |Chelsea| jwas born in
Tom bought a new book in New~York OLD: NP/N N/PP N\N (S[dc\NP)/(S[pss]\NP) | |S[pss]\NP| |((S\NP)\(S\NP))/NP
NEW: NP/(N/PP)

Retrain tokenizer, which

now makes a mistake! Conﬂict 2

Tom bought a new~book in New~York

Edit
Compare new tokenization to = -
old tokenization: conflict! Their daughter | Chelsea was born in 1980
NP/(N/PP)| /OLD: N N\N (S[dc\NP)/(S[pss]\NP) | |S[pss]\NP| [((S\NP)\(S\NP))/NP| |N
NEW: N/PP

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar


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

Segmentation/tokenization

His cell phone is off.
raw/p05/d2458/en.raw (END)J}

® 3 1001 His

4 14 1002 cell phone
15 17 1003 1is

18 21 1004 off

21 22 1005 .

His cell~phone is off .
out/p05/d2458/en.tok (END)J

Lasha Abzianidze et al The Parallel Meaning Bank

.tok.iob (END)J




CCG parsing

: : (S[dcL]\NP)/(S[adj]\NP)
His cell~phone is off . S[adj]\NP
out/p05/d2458/en.tok (END)N :

EasyCCG%

ccg(l,
ba(s:dcl,
fa(np,
t(np/(n/pp), 'His', [lemma:'his']),
t(n/pp, 'cell~phone', [lemma:'cell~phone'])),
rp(s:dcl\np,
fa(s:dcl\np,
t((s:dcl\np)/(s:adj\np), 'is', [lemma:'is']),
t(s:adj\np, 'off', [lemma:'off'])),
£(.y o'y [lemma:"."]))))-

Lasha Abzianidze et al The Paralle

out/p05/d2458/en.parse (END)R



Sym bolization (lemmatization with Morpha + rule based system)

® 3 1001 His male

4 14 1002 cell phone cellphone
15 17 1003 1is
18 21 1004 off

male.n.02
cellphone.n.01
0

Lasha Abzianidze et al The Parallel Meaning Bank



Semantic Roles

® 3 1001 His

4 14 1002 cell phone
15 17 1003 1is

18 21 1004 off

22 1005 .

n05/d2458/en.semtag (END)N

O 3 1001 His

4 14 1002 cell phone [User]

15 17 1003 is

18 21 1004 off [Attribute]
21 22 1085 ..
out/p05/d2458/en.tok.off (END) out/p05/d2458/en.roles (END)

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar




References

How| |old| |was| |&|| Howard~Caine|| ' when|| |he died| | ?
O 12,24

O 3 1001 How

4 7 1002 old

8 11 1003 was

12 24 1004 Howard Caine

25 29 1005 when

30 32 1006 he 12,24

33 37 1007 died
37 38 1008 7
out/p71/d1390/en.tok.off (END) out/p71/d1390/en.antecedent (END)

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



Organization & maintenance

Page Discussion

MySQL

Database Compositionality
Contents [hide]
Main page 1 Pseudo Partitives
M H S QL.M ::ctent changes 2 There insertion, pleonastic pronouns, clefts
H H it menu
Website AlSlne
PMB 2.2 Clefts
Haytabo Overview 2.3 It's Measure
A A Corpus 3 Positives, Comparatives, Superlatives, and Equatives
= View Issue Details
| send a Reminder H Jump to Notes ‘ Jump to History
SVN repo SVN repo
ID Project Category View Status Date Submitted Last Update
0008454 GMB & PMB PMB: PMBD public 2017-11-04 08:20 2018-08-02 12:34
Reporter Johan Bos Assigned To Lasha Abzianidze
Priority high Severity crash Reproducibility have not tried
Status resolved Resolution fixed
Summary 0008454: PMBD crash?
Description It seems the last document that has been processed was last night.
Tags No tags attached.
Attach Tags (Separate by ",") Existing tags v || Attach 7‘

( | ( | = I |
Change Status To: closed Monitor »‘ Stick ‘\ Clone If Reopen || Close || Move

Lasha Abzianidze et al



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

DRS parsing

End-to-end parsing & shared task

x1 x2 el ti

male.n.02(x1)
Name(x1, alfred~nobel)
invent.v.01(e1)
Time(e1, t1)
Result(el, x2)
Agent(et, x1)
time.n.08(t1)
YearOfCentury(t1, 1866)

t1 < now

Alfred Nobel invented dynamite in 1866. dynamite.n.01(x2)



Discourse representation structure (DRS)

Meaning repr. from Discourse Representation Theory (DRT)

DRT characteristics:

°cAnaphora g 4
discourse(d)

°Tense

o represent(s, d)

°Presupposition structure(s)

°Discourse

cAttitudes

°Formal semantics 2 .

. =
cCompositional discourse(d) structure(s)
represent(s, d)

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



DRSs a la the PMB

Extensions to DRSs in the PMB:
o Lexical (i.e. non-logical) symbols = WordNet senses (Miller, 1995)

> Event semantics with VerbNet roles (Bonial et al., 2011)
o Explicit presuppositions with Porjective DRT (venhuizen et al., 2018)
> Discourse analysis with Segmented DRT (Asher and Lascarides, 2003)

e s d bl

discourse.v.01(d)

represent.v.02(e)
Agent(e, s)
Theme(e, d)

structure.v.01(s)

s d

discourse(d)
represent(s, d)
structure(s)

http://pmb.let.rug.nl

10.02.2020, CLASP seminar
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Clausal fOrm (CLF) 01/2312: He put all his money in the box.

T 3 t1
< ;
male.n.02(z1) money.n.01(x3) e |time.n.08(t1)
Owner(zs, 1) t1 < now
7 _ [e
DRS aka entity.n.01(x2) put.v.01(e1)
scoped meaning T4 || Part0f(z2,x3) Time(ei, t1)
representation box.n.01(z4) iﬁentgehmlg
emel(€1, r2
Destination(ei,z4)
bl REF x1 b2 IMP b3 b5
bl male "n.02" x1 b3 REF x2
b2 REF tl1 b3 PartOf x2 x3
b2 TPR tl1 "now" b3 entity "n.01" x2
b2 time "n.08" tl1 b4 REF x3
b5 REF el b4 Owner x3 x1
b5 Agent el x1 b4 money "n.01" x3
b5 Theme el x2 b5 Destination el x4
b5 Time el tl b6 REF x4

put "REoT &l box "n.01" ‘x4

Lasha Abzianidze et al The Parallel




DRSs parsing

SYSTEM INPUT:
Tom isn’t afraid of anything.

SYSTEM OUTPUT:

bl REF x1
bl male "n.02" x1
bl Name x1 "tom"

BOX FORMAT:

b2 REF t1

b2 EQU t1 "now" ‘\_,.l [b1] ‘ f 50]
b2 time "n.08" t1 ) male.n.02(zq) \Y S1 I3

B2 ‘HOT B3 J”‘h Name(x1,tom) e 2
b3 REF sl o Lxlnudl.a.Ob_\l)
b3 Time sl tl ;z — Time(sy,%1)

St 1 l S )
b3 Experiencer sl x1 1mulus(s,r2)

b3 afraid "a.01" sl
b3 Stimulus sl x2
b3 REF x2

b3 entity "n:.01" =2

Experiencer(si, 1)
entity.n.01(xz2)

time.n.08(%1)
{1 = now

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



C\F referee

JyNinre
BANK

allel

o

P

| ‘CM

CLF REfe @€ (van Noord etal., 2019) s

Input: CLF

Output: <(True|False), DRS>

Procedure:
°Detect types of varia
°Find binder referen
°Make the relation g
°Find loops in the rel

Lasha Abzianidze et al

The Para\!

00/3008: He played the piano and she sang.

b2
b2
bl
bl
bl
bl
b3
b
bl
b
b

w

P

DRS bl

REF x1

male "n.02" x1
REF el

play "v.03" el
Agent el x1
Theme el x2
REF x2

piano "n.01" x2
REF t1

time "n.08" t1
TPR t1 "now"

bé
b5
b5
b4
b4
b4
b4
b4
b4
b4
b6
bl

DRS b4

REF x3

female "n.02" x3
REF e2

sing "v.01" e2
Agent e2 x3
Time e2 t2

REF t2

TPR t2 "now"
time "n.08" t2
CONTINUATION bl b4
Time el tl1

b0] BRS (b1]
b2] REB (x1]

b2) [l EE02M (x1)
bl REH (el]

bl BIEH E0SH (1)
bl EGEHE (1 (x1)
bl] @HEHS (el) (x2)
(b3) RES (x2)

(b3) PIEHG MR (x2)
b4 RED t1

(b4 [EEES

[b0) DRS b5 Variableﬁ
b6 REE (x3)

b6 [Eemale FR02Y (x3) DRS operator
b5 REE (e2)

b5 [Eig MEOT &2 WordNet sense
b5 E (2) (x3) Semantic role
b5) @8 (e2) (t2)

b7) . (2 Constant
b7 PR t2 "now"

b7 S W (t2) Comparison operator
b0) [EONBENUABEON bl b5)

bl EEEE (el [t1 Discourse relation




COU nter (van Noord et al., 2018)

Adaptation of Smatch (cai & Kknight, 2013) to 3-variable clauses
Input: 2 x CLFs

Output: 0 < F-score< 1

Pre-processing: remove redundant REF-clauses

Procedure:

° Hill-climbing search: next optimal variable matching
o Several restarts

o Smart initial matches

=%

https://github.com/RikVN/DRS_ parsing

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



@@ﬂd standard System output

CLF . B8 1vr B2 B8— “b3 1vP b2 Bl
=
o
S b2 entity "n.01" x1 b2 every "n.01" x1
. A B8 Time s1 €3
comparison : ~FrrEre
5 b4 EQU tl "now" | new "a.01" x2
S (b4 time "n.08" Time x2 X3
>
-
Y b3 Theme sl x1 b0 time "n.08" &3
& B3 new "a.01" sl b3 REF x0
o bl Name x1 "tom"
A bl male "n.02" x1 Calculate
g 5o Tams el Gl micro-average
—~ -
Z b4 EQU t1 "now" F-score
= b4 time "n.08" tl
% b2 NOT b3
5
g Db3.Agent el xl1 bl no"match "n.00" x1
b3 sell "v.01" el
, , /.,Agen,t %1 "speaker"
- B2 rgent 61 "W Time X1 t1
% B2 Time €1 t1 x2 throw "v.01" x1
o bl throwup "v.01" el
< x2 up "n.01" el
)
-

B2 TPR t1 "now"
b2 time "n.08" tl\‘ﬁﬁ TPR t1 "now"

b2 time "n.01" tl1

2PR 2 X714 X 7/20
lecr0~avg P4 R 7/14 4 7/20 04118 : 10.02.2020, CLASP seminar




Data format

L_Nick Leeson was arrested for collapse of Barings Bank PLC.

8 tokens

o\

bl REF x1

bl Name x1 "nick~leeson"
bl male "n.02" x1

b2 REF tl

b2 TPR tl1 "now"

b2 Time el tl

b2 time "n.08" tl

b2 REF el

b2 Patient el x1

b2 arrest "v.01" el

b2 Theme el x2

b2 REF x2

b2 collapse "n.04" x2

b2 Patient x2 x3

b3 REF x3

b3 Name x3 "barings~bank~plc"
b3 company "n.01" x3

Nick~Leeson [0
Nick~Leeson [0...11]
Nick~Leeson [0...11]
was [12...15]

was [12.::15]

was [12...15]

was [12...15]
arrested [16...24]
arrested [16...24]
arrested [16...24]
for [25+::28]
collapse [29....37]
¢ollapse [29:..37]
of [38...40]

o0 A o OO o o OO o O o o OO oe

oo o°

Barings~Bank~PLC [41...57]
Barings~Bank~PLC [41...57]
5755581

o

Lasha Abzianidze et al The Parallel Meaning™



Neural boxer (strong baseline)

Sequence to sequence: two BiLSTM layers (300 nodes)

b1 REF x1 SEP b1 X2
Decoder ! I;»( ! ; ! ;; ! '2 ; SR S—
T T AttentioTn T L Parameter Value Parameter Value
Encoder | hary hry | ey S RNN-type LSTM dropout 0.2
i ] 1 t U t encoder-type brnn  dropout type naive
Tom is n't afraid of anything optimizer sed  bridge copy
layers 2 learning rate 0.7
nodes 300 learning rate decay 07
Sentences Tokens Avg tok/sent min freq source 3 max grad norm 5
Giliein GEE 97 62 it @ T s, T
Gold test 557 3,180 5.7 = '
Silver 73,7778 638,610 8.7

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

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar




Characters vs words-based seqg2seq

Word-based: GloVe embeddings

Character-based: Semantic roles, DRS operator as supercharacters

Model Prec Rec F-score %ill

Char 78.1 69.7 ¥ 7 6.2 BPE encoding didn't
Word T3 659 69 .4 58 improve over characters
Char + Word 78.9 69.7 74.0 9.5

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

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



Representing variables | o e araiyazs

AN

bl REF x1 $1 REF @1 [NEW] REF (NEW)
bl male "n.02" x1 $1 male "n.02" @1 [0] male "n.02" (0)
bl Name x1 "tom" $1 Name Q@1 "tom" [0] Name (0) "tom"
b2 REF tl $2 REF Q@2 [NEW| REF (NEW)
b2 EQU tl1 "now" $2 EQU @2 "now" [0] EQU (0) "now"
b2 time "n.08" tl $2 time "n.08" @2 [0] time "n.08" (0)
b0 NOT b3 $0 NOT $3 [NEW| NOT [NEW]
b3 REF sl $3 REF @3 [0] REF (NEW)
b3 Time sl tl $3 Time @3 @2 [0] Time (0) (-1)
b3 Experiencer sl x1 $3 Experiencer @3 @1 [0] Experiencer (0) (-2)
b3 afraid "a.01" sl $3 afraid ™a.,01™ @3 [ ] afraid "a.o1" (o)
b3 Stimulus sl %2 $3 Stimulus @3 Q@4 [ ] Stimulus (o) (1)
b3 REF x2 $3 REF Q@4 [0] REF (NEW)
b3 entity "n.01" x2 $3 entity "n.01" Q4 [0] entity "n.01" (0O)

(a) Standard naming (b) Absolute naming (c) Relative naming

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



Experiments

Tokenization: None vs Elephant vs Moses

Variable representation: absolute vs relative

Char parser | Word parser
Casing: lower vs true vs feature F1  %ill | F1 %ill
Baseline (bs) 737 62 (694 58
Moses (mos) 741 48 |[|71.8] 5.8
Elephant (ele) 740 54 |[71.1 7.5

bs/mos + absolute (abs) |75.3 3.5 |73.5 2.0
bs/mos + relative (rel) 76.3] 42 |742] 3.1

bs/mos + rel + lowercase | 75.8 3.6 |749 3.1
bs/mos + rel + truecase |76.2 4.0 |73.3 33
a Abzianidze et a LEEEREENTERET bs/mos + rel + feature 769! 3.7 |749 29




Experiments

Tokenization: None vs Elephant vs Moses

Variable representation: absolute vs relative

Char parser | Word parser
Casing: lower vs true vs feature F1  %ill | F1 %ill
Baseline (bs) 737 62 (694 58
Moses (mos) 741 48 |[|71.8] 5.8
Elephant (ele) 740 54 |[71.1 7.5

bs/mos + absolute (abs) |75.3 3.5 |73.5 2.0
bs/mos + relative (rel) 76.3] 42 |742] 3.1

bs/mos + rel + lowercase | 75.8 3.6 |749 3.1
bs/mos + rel + truecase |76.2 4.0 |73.3 33
a Abzianidze et a LEEEREENTERET bs/mos + rel + feature 769! 3.7 |749 29




Experiments with silver data

Silver data: the PMB vs self-produced

Char parser

Word parser

Char parser

! (’*I :

_S
=

Word parser

Data F1 % ill | F1 % ill  Data F1 %il | F1 %ill

Best gold-only | 759 29 | 728 2.0 Silver (Boxer-generated) [83.6| 1.3 |83.1 0.7
+ ensemble | 77.9 1.8 1951 0.9 Bronze (Boxer-generated) |83.8( 1.1 (824 09

Gold + silver 82.9 1.8 82.9 6 | Bronze (NN-generated) 779 2T |45 22
+ ensemble |[83.6 1.4 83.1 0.7 without ill-formed DRSs | 78.6 1.6 |749 09

Lasha Abzianidze et al

The Parallel Meaning Bank

10.02.2020, CLASP seminar



Fl n a I reS U |tS Results degrade for

longer sentences

Prec Rec F-score P
0.85 1
SPAR 48.0 339  39.7
SIM-SPAR 556 579 56.8 0.801
(O]
AMR2DRS 433 430 432 S 0.75
Boxer 157 29 743 7
0.70
Neural Char 79.7 76.2 77.9
Neural Word ¥l 953 5.1 0.65 1
Neural Char +silver 84.7 824 83.6 -
Neural Word + silver 84.0 823 83.1 3 4 5 & 71 &8 9 10

Sentence length (words)

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



Shared task set-up

Competition platform (C*dalLab
Discussion group “- slack

Released data:
°Pre-release in October

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

Tools: DRS parsing
°cCounter — CLF comparison ) -
o _ it parse.v.01(y

Referee — CLF validation ‘ Result(y, x)

Competition phase: 2 weeks drs.n.01(x)

Lasha Abzianidze et al The PargetMeaning Bankes . google . AbAY/APIGw )/ Drees®01 9 /shared-task



Participants

32 registered users

4 submissions:
>3 system description papers
o1 didn’t submit due to the ACL submission policy

Model Input Embeddings Silver Bronze
LIU ET AL. Transformer char 4 v v
NOORD ET AL.19  seq2seq char ® v x
NOORD ET AL.18  seg2seq char % v ®
EVANG stack-LSTMs  word v #® ®
FANCELLU ET AL. bi-LSTM word 4 # #

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



System evaluation

PMB 2.2.0 (F%) Evaluation set (%)
Train Dev Test | Prec. Rec. F

AMR2DRS NA 397 40.1 | 367 422 38.8
SPAR NA 40.0 408 | 443 354 394
SIM-SPAR NA 533 511 | 557 53.0 54.3

FANCELLUETAL. | 91.1 699 733 | 719 641 67.8
EVANG 842 744 744 | 719 699 709
NOORD ET AL.18 88.5 81.2 83.3 | 808 786 79.7
NOORD ET AL.19 | 949 86.5 868 | 8.5 836 84.5
[LiU ET AL. 969 855 87.1 | 848 848 84.8]

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



Fine-grained evaluation

Liu NOORD19 NOORDI8 EVANG FANCELLU

All clauses (848) 845 79.7 70.9 67.8
DRS Operators 93.9 04.2 91.7 15.2 76.3
VerbNet roles 827 83.5 78.1 72.4 66.4
WordNet synsets |ﬂ 82.3 712 67.8 66.5
nouns 892 875 83.5 75.9 70.3
verbs 69.5] 68.9 60.9 44.1 58.3
adjectives 748 742 66.5 61.5 53.8
adverbs 63. 45.5 33.3 0.0 31.6
Oracle sense numbers  86.6  [87.1) 82.6 74.5 69.8
Oracle synsets 90.5  [90.7} 87.5 80.1 76.5
Oracle roles 884 |88.5) 84.3 74.5 73T
# of perfect DRSs 210 160 95 104
# highest out of 5 376 261 1771 161
# winner out of 5 100) 77 26 18 18
# of ill-formed DRSs 1 0 1 (37) 5

Lasha Abzianidze et al The Parallel Meaning Bank 10.02.2020, CLASP seminar



Performance(text_length)
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Hard examples

X1 = x2 el

cat(x1) have(e1)
Theme(e1, x2)
Pivot(e1, x1)
ear(x2)

Quantity(x2, 2)

Sentence avg. F  Comment
Thou speakest. 21.4  archaic English
I dinnae ken. 21.8  Scottish x1 x2 s1 ef
My fault. 24.2  noun phrase get(e1)
A cat has two ears. 38.1 generi.c . Destination(e1, speaker)
I look down on liars and .cheats. . 40.3 f:oordm:atlon, MWE Theme(e1, x1)
Get me the number of this young girl. 41.8  imperative Aochtiet! hoaren
She attends school at night. 44.6  temporal modifier ’
The union of Scotland and England took place in 1706. 46.4  coordination, MWE humberad)
Something [ hadn’t anticipated happened. 470  reduced relative clause| US€r(x1. x2)
Charles I had his head cut off. 47.2  ordinal, MWE young(s1)

girl(x2)

Lasha Abzianidze et al

The Parallel Meaning Bank

Attribute(x2, s1)
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From token-based annotation layers to boxt
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