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+ Biomedical Text Mining (with
Novartis)

+ Style Checking in Law Texts
« Sentiment Detection

+ Digital Humanities (digitizing
heritage texts)

¢ Machine Translation
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Multiword / Multitoken Expressions

In this talk:
* Names
* Person, Location, Organization, Event
» Dates and Numbers
» Support/Light verb constructions
» DE verbs with separated prefixes / EN particle verbs
* ES and FR Multiword prepositions
Excluded:
— Idioms, Collocations, ...
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Multiword / Multitoken Expressions

Contiguous ... vs.
* Names = John F. Kennedy
... Discontiguous
» DE verbs with separated prefixes = féngt das Spiel an

Static ... vs.
* Dates > 15. June 2005

... Dynamic / Inflectable / Modifiable
» Support verb constructions > zur Verfiigung stellen
* Geo names > refuge solitaire de Sponda
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MWE: Proper Names - DE

)
@
5g] [Eo] [?o] [Ma]
[Fo]
NP
[Ho]
D NP
PNC| [HO]
Padam Damai ist  Kartoffelbauer im Kathmandu Valley in Nepal .
NE NE VAFIN NN APPRART NE NE APPR NE $.
University of
5 Zurich™ MWE: Proper Names - ES
Institute of Computational Linguistics
)
2
ATR
NP
PP
MPN D
Padam Damai es productor de papa del Valle de Katmandd ' Nepal
NP NP 'S NC Sp NC SP NP SP NP F NP F$
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MWE: DE Proper Names as Adjectives

Die New Yorker Aktienborse
der New Yorker Aktienborse
ART NE ADJA NN

Nom.Sg.Fem " ** Pos.*.".* Nom.Sg.Fem

University of
5 Zurich™

Institute of Computational Linguistics

MWE: EN Proper Names in Penn Treebank

NP
(NP
NP D, D,
Walter  Kirchberger s an analyst with  PaineWebber Inc.
NNP NNP , DT NN IN NNP NNP
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MWE: FR Proper Names

(e

e Qe

L¢ Edouard  Balladur le Monde 18 mai 1993
DN N A N N PCT
de P P card C card S
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¥
Etwa 700 0
etwa 700 0
ADV  CARD CA

= I
O,
g
@
[MO] [HD]
NM
Ié@
Fast eine halbe Million Stellen
fast ein halb Million Stelle
ADV ART ADJA NN NN
Nom.Sg.Fem Pos.Nom.Sg.Fem Nom.Sg.Fem Nom.Pl.Fem
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MWE: Multitoken Numbers
(NP
D

Az . : 10 0 28 24 / 89
Az 10 0 28 24 89
NN s. $. CARD CARD CARD CARD $( CARD
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MWE: Date Expressions

TN

am Januar 1993
an 3 Januar 1993
APPRART ADJA NN CARD

Dat.Sg.Masc Pos.Dat.Sg.Masc Dat.Sg.Masc

el 10 de junio del 2009
DA z SP NC SP 4
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MWE: Date Expressions

NP

G G
D) D)
el 30 de abril de 2010
DA z SP NC SP r4

el 10 de junio del 2009
DA z SP NC SP z
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German Support Verb Constructions

T ® 1

=

I

nur @ @ mne

nur men
ADV [ [nk] [em] o] =N
den Posten jederzeit zur Verfugung zu stellen
der Posten jederzeit zu Verfugung zu stellen

ART NN ADV APPRART NN PTKZU VVINF
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German Support Verb Constructions with ADJ ???

Institute of Computational Linguistics

English Particle Verbs

T
| VP |

)
=
G
#
Spielwarenbranche hofft auf Uppige Weihnachtsbescherung
Spielwarenbranche hoffen auf Uppig Weihnachtsbescherung
NN VVFIN APPR ADJA NN
19.09.13 Martin Volk Page 17
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squeezed in a few meetings at the hotel before * boarding the buses  again
VBD RP DT JJ NNS IN DT NN IN -NONE- VBG DT NNS RB
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English Particle Verbs

... in the Penn Treebank (WSJ 0-12): 24.618 trees = 629’798 tokens
PoS = particle (= RP): 1621 occurrences
category = particle (= PRT): 1608 occurrences (= 6.5% of all trees)

-> out of which 212 Verb + PRT pairs are discontiguous (13%)
-> out of which 175 occur with 1 intervening token
-> out of which 109 occur with the empty token intervening !!!

- while the remaining 37 have two or more intervening tokens
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English Particle Verbs — Discontiguous with 1 Token
O
>
i
D
e
VP
But can P @D @RD
cc MD e =
her cash flow had been cut * off
PRP$ NN NN VBD VBN VBN  -NONE- IN
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English Particle Verbs — Discontigous with >1 Tokens

1

@

PP
k
can bring the cost *ICH*  down of these systems by 30 % to 40 %
MD VB DT NN  -NONE- RP IN DT NNS IN cD NN TO cD NN
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English Particle Verbs — Discontigous with 2 Particles

R

e/

to move some oil-service prices back up a little
TO VB DT NN NNS RP RP DT RB
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German Verbs with Separated Prefixes

(sD
=/
[sB] svP
Kommunisten ©NP
Kommunist
NN
Nom.Pl.Masc Folter und  Versklavung nehmen zu
Folter und Versklavung nehmen zu
NN KON NN VVFIN PTKVZ
Nom.Sg.Fem Nom.Sg.Fem 3.Pl.Pres.Ind

University of
Zurich™

Institute of Computational Linguistics

German Verbs with Separable Prefixes

... inthe TIGER Treebank: 50.474 trees = 888’299 tokens

PoS = separated verb prefix (= PTKVZ): 5074 occurrences in 4962 trees
(= 9.8% of all trees)

- out of which 355 Verb + PTKVZ pairs are adjacent (7%)

- 550 occur with 1 intervening token

- 632 occur with 2 intervening tokens

- 502 occur with 3 intervening tokens

- 2012 occur with 4-9 intervening tokens

- while the remaining 853 have 10 or more intervening tokens
- (max = 45 intervening tokens)
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German Verb with Separable Prefixe (dist = 45)

Diese Staatsidee wurzelt in burgerlich-demokratischen
Emanzipationsvorstellungen und weist dem Staat eine aktive
Rolle in der Steuerung wirtschaftlicher und gesellschaftlicher
Ablaufe in bezug auf eine — Uber den “ sozialstaatlichen
Reparaturauftrag “ hinausweisende — Férderung einer gréfReren
Gleichheit der Lebenschancen in bezug auf eine lebenslange
Einkommenssicherung , Gesundheit , Kindererziehung , Wohnen
und Bildung zu.

19.09.13 Martin Volk Page 25
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German Verbs with Separated Prefixes

s
[ =271 [
s
NP
S
[se] [mo]

Die Wissenschaftlerin fuhrt zehn Punkte an s die gegen Nachtarbeit sprechen
der Wissenschaftlerin fuhren zehn Punkt an der gegen Nachtarbeit sprechen
ART NN VVFIN CARD NN PTKVZ $, PRELS APPR NN VVFIN

Nom.Sg.Fem Nom.Sg.Fem 3.Sg.Pres.Ind Acc.Pl.Masc Nom.Pl.Masc Acc.Sg.Fem 3.Pl.Pres.Ind
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Parallel Treebanks
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Enalish Svntax Tree

NP

Joanna thought the human  brain was like: an advanced computer

NNP VBD -NONE- DT JJ NN VBD IN DT 4 NN
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Joanna thought - the human brain was like an advanced comi:)uter

I
0 @2

19.09.13 Martin Volk 29

DE -EN

Alignment l

b I 3 &
JO[Lnn hielt das menscplllche: Genim  fiir  einen Ekompli'lzienen Corr}'puter

Joal,:éna thought - \&l]e huTan 'l‘.l‘lbrTin was “Iike 51n adv;lré:lced com[;uter :
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SMULTRON

= Stockholm MULtilingual TReebank

« 1500 sentences in 3 languages (DE-EN-SV)
— 500 from Jostein Gaarder’s Sophie’s World

— 500 from Economy texts
« ABB Quarterly report
» Rainforest Alliance: Banana Certification Program
« SEB Annual report

— 500 from DVD player manual

19.09.13 Martin Volk
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SMULTRON

* Plus: 1000 sentences in 2 languages (DE-FR)
— Swiss Alpine Club mountaineering texts

» Plus: 4000 sentences in 2 languages (DE-ES)
— agriculture, education, biography, etc.

* In preparation (ES - Quechua)
— 500 trees for Quechua

19.09.13 Martin Volk
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MWE: Proper Names (PP)
- DE-FR

COORD

(PP
(NP) (NP)
CMP_ N> CmMP_ND>

Souvenirs du Piz Buin et du Piz Platta

N_C P ET NP CC P ET NP
NN $( NE NE KON NE NE
Erinnerungen - Piz Buin und Piz Platta
1 1 1 1 1
HD PNC__PNC PNC___PNC
q cD q

University of
Zurich™

Institute of Computational Linguistics
MWE: Proper Names — DE-FR
(PP)
(NP) PP
) | e €mMP_ND (NP

3 : Fusion par Jirg von Kanel , en octobre
dPCT W N_P P NP ET NP PCTW P NC P
ART NE APPR  NE  NE NE APPRART NN
die Fusion durch Jirg von Kanel im Oktober
1 1 1 1 1 1
NK NK PNC PNC_ PNC HD

HD NK HD NK
SB MO MO

19.09.13
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Le 20 \]UIn

eut lieu

T SENT T
MOD oD
P

&

(NP

VN
suj

notre troisieme tentative au Gross Grinhom ( 4044 m
D_defA card Ql_c V  NC D_poss Aord N.C P ET NP  PCT_WD_card N_CPCT PLTS
\
\\ADJA NN $. PPOSAT  ADA NN APPR  ART NE NE $( CARD NN $( $.
20.  Juni unser dritter Angriff auf das Gross Grinhomn ( 4044 m )
\ 1 1 1 1 1
HD HD PNC. PNC NK___HD
NK\__HD NK NK PAR
L I\N—P/ ]
HD NK
NK NK HD MNR
' ; (NP) !
T (SENT)
ATS / MOD
T 4Ssub
NP)

P-( OBJ

\
\
\
/ (NP
/
/ \
(P / \ @
/ \
/ 1
WP / \
/ \
/ \
! \
I est de fait que la grande majorité des accidents dans
CL VvV P NC CS Ddef Agqual ,’N_c P
#

les Alpes ont lieu a la descente
NC \‘P Ddef NP V. NC P Ddef NC PCTS
/ \
PPER VAFIN ~ART NN $, KOUS  ART ADJA NN ART DA NN PRF  APPRART NN WFIN 8
Es ist eine Tatsache , dass //eine grosse  Anzahl der alk)lnen Unfalle 5|ch belm Abstleg ereignet
1 1 1
NK HD // HD HD
(NP / D,
NK NK
/
,/ NK NK HD AG
/ L = (NP) .
/ NP \
, cP SB \ HD
/ L 1 @ ]
/ 2/
PH / RE
L L ]
I / (NP)
HD PD / SB
L 1 @ 1
2/
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French MW prepositions

Given: The FR Le Monde Treebank with 20,500 trees
MW prepositions
consisting of 2 tokens: 1825 occurrences
pres de, jusqu’ a, plus de, lors de, afin de, ...
consisting of 3 tokens: 1799 occurrences
par rapport a, en matiere de, en raison de, ...
consisting of 4 tokens: 1443 occurrences
a la fin de, a la téte de, sous le nom de, au _ cours de, ...
consisting of 5 tokens: 105 occurrences
de I’ autre cété de, au _ — dessous de, ...
consisting of 6 tokens: 74 occurrences
vis — a —vis de, de part et d’ autre de, ¢’ est - a - dire, ...

befiirchte ich dabei doch im Falle eines Misserfolges,/seine Hilfe zu Unrecht beansprucht zu haben
1 1 1 1 1 / 1 1 1

HD HD HD NK HD 7/ NK HD HD PM HD
=@/ D,
HD AG // HD NK
(NP / D,
/
HD NK /
®P) /
MO 4 0A MO HD
L VP 1 J
// oc HD
/ L 1
/ L
HD SB MO MO / ocC
L 1 L 1 @ 1
©
19.09.13 Martin Volk Page 38
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|
MOD
1
MOD
/
/
CmP B (NP / (NP
Su)
I / I
En cas d' échec , je crains /’de I' avoir sollicité a mauvais escient
P NC R NC PCTWCL v/ P aa Vv v P Aqual NC PCTS
\ /
\ /
VVFIN PPER PROAV ~ ADV  §APPRART NN ART NN PPOSAT NN APPR NN VPP PTKZU VAINF  §.

19.09.13
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CMP_P

A partir du premier pylone du téléphérique des KLL ( Kraftwerl

PV P Aod NC P N.C P NPPCTW NP
APPRART ADJA NN ART NE 8 NN NE s
ersten Mast der KLL-Seilbahn ( Kraftwerke Linth-Limmeren )
1 1 1
HD | | HD NK
NK NK APP
L 1 \N.P/ ]
NK  HD AG
L 1 \N'P/ ]
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French compound nouns

NP

69

Un site d' escalade historique

Dind NC P N_C A_qual

ART NN VVFIN NN

Ein Kletteigebiet macht Gescrllichte
NK HD HD
SB HD OA
L ()l 1
(&)
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Spanish MW prepositions
(<)
I &) T 1
SB HD MO DA
OA MO HD NK HD
NK ' HD HD PM HD HD HD
1 1 1 1 1 1 1
Das Geld zuhause zu verwahren , widerspreche/ allerdings kulturellen Gepflogenheiten
ART. NN ADV.. |\ PTKZU  WVINF 3. VVFIN ADV ADJA NN G
VM DA NC SP - NC  SP M DA NC AQ F$
Mantener el dinero en casa sin ,  contradice los wusos @ culturales
cD ccL
1 fé\ 1
2/
su) cD
L @ 1
\2/
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Summary

MWEs in Treebanks
— cover a wide range of phenomena
— MW proper names
— MW numbers
— Date and time expressions
— Support verb constructions
— ES and FR MW prepositions
— DE verbs with separated prefixes, EN particle verbs
— are handled very differently in treebanks across languages
— are under-researched
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Suggestions for WG 4 Tasks

Perform contrastive state-of-the-art survey
... for as many treebanks as possible

Develop recommendations for
... retrospective annotation of MWEs in existing treebanks
... future annotation of MWEs in treebanks
... and other types of corpora
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Thank you!
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