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ar
zh
CS
da
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ja

sl
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SV
tr

McD
66.9
85.9
80.2
84.8
79.2
87.3
90.7
86.8
73.4
82.3
82.6
63.2

Niv

66.7
86.9
78.4
84.8
/8.6
85.8
91.7
87.6
70.3
81.3
84.6
65.7

O'N

66.7
86.7
/6.6
82.8
77.5
85.4
90.6
84.7
71.1
79.8
81.8
57.5
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Results

Rie

62.7
90.0
67.4
83.6
78.6
86.2
90.5
84.4
71.2
77.4
80.7
58.6

Sag
65.2
84.7
75.2
81.6
76.6
84.9
90.4
86.0
69.1
77.7
82.0
63.2

Che
65.2
84.3
76.2
81.7
71.8
84.1
89.9
85.1
71.4
80.5
81.1
61.2

Cor

63.5
79.9
74.5
81.7
71.4
83.5
90.0
84.6
72.4
80.4
79.7
61.7

Cha
60.9
85.1
72.9
80.6
72.9
84.2
89.1
84.0
69.5
79.7
82.3
60.5

Joh

64.3
72.5
71.5
81.5
72.7
80.4
85.6
84.6
66.4
78.2
78.1
63.4



That Was CoNLL-X

* Does it mean that

Turkish (63.2) and Arabic (66.9) are difficult languages;
German (87.3) and Japanese (90.1) are easy languages?

* Not necessarily...

Data size (<1000 to >50000 training sentences)
Chance (small test set, big deviation)
Language differences

Domain differences (=> sentence length)

Annotation style differences _

Praha, 31.10.2011 3



The TASK

As many languages as possible
Find style differences
Unify styles
=> normalized treebank
Try alternatives to the unified style
=> fransformations

What is the best for your parser?

Praha, 31.10.2011



The TALK

Dan: Martin:
 Data overview * Transformation overview
* Normalization * Experiments

Coordination

Praha, 31.10.2011 5



Ancient Greek
(grc)
Arabic (ar)

Basque (eu)
Bengali (bn)
Bulgarian (bg)
Catalan (ca)
Chinese (zh)
Czech (cs)
Danish (da)
Dutch (nl)

Languages

English (en)
Estonian (et)
Finnish (fi)
German (de)
Greek (el)
Hebrew (he)
Hindi (hi)
Hungarian (hu)
lcelandic (is)
ltalian (it)
Japanese (ja)
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Latin (la)
Portuguese (pt)
Romanian (ro)
Russian (ru)
Slovene (sl)
Spanish (es)
Swedish (sv)
Tamil (ta)
Telugu (te)
Turkish (tr)



Ancient Greek
(grc)
Arabic (ar)

Basque (eu)
Bengali (bn)
Bulgarian (bg)
Catalan (ca)
Chinese (zh)
Czech (cs)
Danish (da)
Dutch (nl)

CoNLL-X: 13

English (en)
Estonian (et)
Finnish (fi)
German (de)
Greek (el)
Hebrew (he)
Hindi (hi)
Hungarian (hu)
lcelandic (is)
ltalian (it)
Japanese (ja)
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Latin (la)
Portuguese (pt)
Romanian (ro)
Russian (ru)
Slovene (sl)
Spanish (es)
Swedish (sv)
Tamil (ta)
Telugu (te)
Turkish (tr)



Ancient Greek
(grc)
Arabic (ar)

Basque (eu)
Bengali (bn)
Bulgarian (bg)
Catalan (ca)
Chinese (zh)
Czech (cs)
Danish (da)
Dutch (nl)

CoNLL 2007: 10

English (en)
Estonian (et)
Finnish (fi)
German (de)
Greek (el)
Hebrew (he)
Hindi (hi)
Hungarian (hu)
lcelandic (is)
ltalian (it)
Japanese (ja)
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Latin (la)
Portuguese (pt)
Romanian (ro)
Russian (ru)
Slovene (sl)
Spanish (es)
Swedish (sv)
Tamil (ta)
Telugu (te)
Turkish (tr)



Ancient Greek
(grc)
Arabic (ar)

Basque (eu)
Bengali (bn)
Bulgarian (bg)
Catalan (ca)
Chinese (zh)
Czech (cs)
Danish (da)
Dutch (nl)

CoNLL 2009: 7

English (en)
Estonian (et)
Finnish (fi)
German (de)
Greek (el)
Hebrew (he)
Hindi (hi)
Hungarian (hu)
lcelandic (is)
ltalian (it)
Japaneseja)
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Latin (la)
Portuguese (pt)
Romanian (ro)
Russian (ru)
Slovene (sl)
Spanish (es)
Swedish (sv)
Tamil (ta)
Telugu (te)
Turkish (tr)



ICON 2009-2010: 3

Ancient Greek
(grc)
Arabic (ar)

Basque (eu)
Bengali (bn)
Bulgarian (bg)
Catalan (ca)
Chinese (zh)
Czech (cs)
Danish (da)
Dutch (nl)

English (en)
Estonian (et)
Finnish (fi)
German (de)
Greek (el)
Hebrew (he)
Hindi (hi)
Hungarian (hu)
lcelandic (is)
ltalian (it)
Japanese (ja)
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Latin (la)
Portuguese (pt)
Romanian (ro)
Russian (ru)
Slovene (sl)
Spanish (es)
Swedish (sv)
Tamil (ta)
Telugu (te)
Turkish (tr)
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Ancient Greek
(grc)
Arabic (ar)

Basque (eu)
Bengali (bn)
Bulgarian (bg)
Catalan (ca)
Chinese (zh)
Czech (cs)
Danish (da)
Dutch (nl)

Other: 10

English (en)
Estonian (et)
Finnish (fi)
German (de)
Greek (el)
Hebrew (he)
Hindi (hi)
Hungarian (hu)
lcelandic (is)
ltalian (it)
Japanese (ja)
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Latin (la)
Portuguese (pt)
Romanian (ro)
Russian (ru)
Slovene (sl)
Spanish (es)
Swedish (sv)
Tamil (ta)
Telugu (te)
Turkish (tr)
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Dependencies (

PDT-like) /

Converted / Constituents

* Ancient Greek

* Basque (eu)
* Bengali (bn)

* Bulgarian (bg)

* Catalan (ca)
* Chinese (zh)
* Danish (da)

* Dutch (nl)
—_—

F~

* English (en)

* Estonian (et)

* Finnish (fi)

* German (de)

* Hebrew (he)

* Hindi (hi)

* Hungarian (hu)
* |celandic (is)
 ltalian (it)

* Japanese (ja)

Praha, 31.10.2011

* Portuguese (pt)
* Romanian (ro)
* Russian (ru)

* Spanish (es)
* Swedish (sv)

* Telugu (te)
* Turkish (tr)
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We Cannot Process (yet)

Chinese (Sinica Treebank)
Hebrew (constituents)
Icelandic (constituents)

The others:

= Various levels of success

Praha, 31.10.2011 13



Data Size

1200000
1000000
800000

600000 B Tokens

400000
200000 I I
oll_ T1AIRE I|||-| . .I__l

ar bg bn ca cs da de el en es et eu fi gc hi hu it ja la nl pt ro ru sl sv ta te tr zh
\
s

FK Praha, 31.10.2011 14



Sentence Length

45

M Tokens

ar bg bn ca cs da de el en es et eu fi grc hi hu it ja la nl pt ro ru sl sv ta te tr zh

F~L
A Praha, 31.10.2011 15



Nonprojective Dependencies

25
20
15

M % Deps

10

| II I

ar bg bn ca cs da de el en eu fi gc hi hu it ja la nl pt ru

FA L Praha, 31.10.2011 16



politici N . t .t
politicians On prOJeC IVI y
NNMP1-—----A-—-
Sb
o O O O
slovensti od pres po
Slovak from through to
AAMP1----1A---- RR--2---------- RR--4---------- RR--4----------
Atr AuxP AuxP AuxP
O O O
prezidenta premiéra predsedu
president prime minister  chair
NNMS2-----A---- NNMS4-----A---- NNMS4-----A----
Atr Afr Atr
O O
az parlamentu
up parliament
TT - NNIS2--—A----

AuxZ Atr



Nonprojective Latin

2 In into RR--X--mmemeee AuxP
2 nova new AANP4---------- Atr
@ fert carries VB-S---3P--A---  Pred
© animus mind NNYS1--mmmmmmm- Sbh
< mutatas changed VsFP4--XR--P--- Atr
< dicere to_say Voo A--- Obj
o formas forms NNFP4---------- Obj
O corpora  bodies NNNP4---------- Obj

y ? the mind carries to say forms changed into new bodies ?
B
e

FA/ Praha, 31.10.2011 18



DZ Interset:
Unify Morpho Tags

* t-prppfa- o Pos: verb

* Verbform: part
\ * Gender: fem
< * Number: plu
* Case: acc

* Tense: past

* Voice: pass
R Aspect: perf

Praha, 31.10.2011 19



DZ Interset:
Unify Morpho Tags

la: t-prppfa- VsFP4--XR--P---
en: IN * RR--X-——m—————
de: ADJA Pos|Dat|Sg| * AANS3----1-----
Neut

ru. S EQl CPELN BUH e NNNS4--———————-
fi. ALL|SG|DV-JA|N * NNXSX--———————-
pt: pron pron-indp e PDYSX-————————=

<dem>|M|S
ja. PSE ¢ PP

Praha, 31.10.2011 20



Original Morphology
Manual [ Auto / Both

* Ancient Greek
(grc)

* Arabic (ar)

* Basque (eu)

* Bengali (bn)

* Bulgarian (bg)

* Catalan (ca)

* Chinese (zh)

* Czech (cs)

* Danish (da)

* Dutch (nl)

Fx

English (en)
* Estonian (et)
* Finnish (fi)
* German (de)
* Greek (el)
* Hebrew (he)
* Hindi (hi)

* Hungarian (hu)
* |celandic (is)

* ltalian (it)

* Japanese (ja)

Praha, 31.10.2011

Latin (la)

* Portuguese (pt)
* Romanian (ro)
* Russian (ru)

* Slovene (sl)

* Spanish (es)

* Swedish (sv)

* Tamil (ta)

* Telugu (te)

* Turkish (tr)
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We Don't Touch Tokenization

@&
Serd
ser
VS
AuxY
o o
a_partir de |
a_partir de |
Sp cc
AuxP AuxY
o o
sis_de la _matinada que
[?2:2°2/7?21?77:06.00] que
W cs
Coord .
o o
rveis les del
vel el del
da sp
AuxY AuxP
’ © Praha, 31.10.2011
ninims dilluns_4 de_juny rana, o1 1%

ninim [dilluns:04/06/?7:77.77]

Multi-word expressions
= single tokens / nodes
In some treebanks

Separated elsewhere

We don't normalize it

22



HITL
but . .
A Tokenization
i i
9% NULL * NULL nodes
play NULL
V NN
ccof ccof
{ | Y o QATAT & faT 3 @ef 79T NULL
R o aT T H AT gleeT | .
day gambling or = . - .
non avy * divali ke dina jua khelem
k7t k2 K7 . -
g magara NULL ghara mem ya
© ? R hotala mem .
el ouse. hotel * On Diwali they gamble but [they
ré ccof  ccof do SO] at home or hotel.
i i i o
B ¥ ¥
of in in :
Psp Psp Psp punc

23
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Dependency Relation Labels

* DEPREL column in CoNLL data
* Afun (“analytical function™) in Prague Treebanks
 Examples:

= Sb, Pred, Obj, Adv, Atr, AuxP [cs]

" nobj [da] ... noun object (e.g. of preposition)
PG [de] ... phrasal genitive (von-PP instead of gen)
AMS [de] ... measure argument of adj (zwei Jahre alt)

k1 (karta / agent), k2 (karma / patient), k3 (karana /
instrument), k4 (sampradaana / recipient) ... [hi]

Praha, 31.10.2011 24



Structural Variations

DDT: exotic animal

Prepositions and/or postpositions
Subordinated clauses
Verb groups

Punctuation We try to automatically

Apposition identify these constructions
Coordination and restructure them as in
PDT.

Praha, 31.10.2011 25



Danish Dependency Treebank

O
® |
In
To gp
two mod
AC
subj L
O O e et
. . . an
kendte russiske historikere =
known Russian historians :
nobj
AN AN NC
mod mod nobj

O O

autoriteert regime
authoritarian regime

Praha, 31.10.2011 AN NC .
mod nobj



odsoudil
criticized

VpYS-—XR-AA--—

Pred M

Na

during
RR--6----------
AuxP

O

oslavach
celebrations

NNFP6--——A-——

Adv

Prepositions

o
kommen
come
VVINF
OC
@)
In
In
APPR
MO
O O
diesem Jahr
this year
PDAT NN
NK NK

O

=4
closed
ad]
nmod

O

ATRIT
Lahore
n

Jjmod



Subordinated Clauses

0
hasta
until
S
cc
O
fijen
fix
Vv
S
@ O o
que se comicios
that themselves elections
c P n
conj pass suj
O
los

N —

cynTan
realized
V HECOB U3BAB MNPOLW EO MYXK

O O
EnbuyuH 4yTO
Yeltsin that
SEQMYX KM OO CONJ
npeavk 1-komnn
O
HYEH
needed
A KP EO MYX
Noa4Y-COHO3H
O O
CTpaHe 3KOHOMUCT

sy et it s P N T-Y |



Verb Groups

[
sgomberata kan
evacuated can
V V
ROOT ROOT
o O O o O
sala dovuto essere per worden
room /had tobe for be
3 V V E V
sogg modal aux mod VC
o O O O
una ha fuga vastgesteld
a has leak determined
RI V S V
det aux prep VC
¢ 9 31.10.2011 © © ©

una di Op_grond_van bijvoorbeeld of

| Eomr a1k sl e



Final Punctuation

On artificial root [cs, ar, sl, grc, ta]

Between artificial root and main predicate [tr]

On main predicate [bg, ca, da, de, en, es, et, fi, hu, ...]
On the predicate of the last clause [hi]

On previous token [eu, it, ja, nl]

No punctuation [ru, ro]

Praha, 31.10.2011 30



Paired Punctuation

O

slisal

heard

Verb-main

Obj
o O O o O O
" Nikdar nisem Zanje , "
" never | have of them , !
PUNC Adverb-general Verb-copula Adposition-preposition PUNC PUNC
AuxG Adv AuxV Obj AuxX AuxG

A Praha, 31.10.2011 31



Paired Punctuation ¢

of
E
podem mod
may
v-fin @
QUE Mondo
world
o o o O o O S
« Eles [ ] ter ? prep
« they [ ] have ?
punc  pron-pers punc punc  v-inf punc G o
PUNC SUBJ PUNC PUNC MV PUNC " Giusto
! just
s, O PU A
Hillary espécie punc  mod
Hillary sort
prop n o
APP ACC "
O o) O o PU

e Bil_Clinton alguma de punc



@
en de
AUXS AuxS
& )
apples Apfel
XXX XXX
o O & o
, oranges Orangen
P COORD PUNC CJ
< o o
and und Zitronen
COORD cD CJ
O
lemons

CONJ Praha, 31.10.2011

SV
AUXS

O

applen
XXX

O

apelsiner
CcC

o O

: citroner
IK |CC

o

och
++

Coordination: Mel'Cuk

ja
AuxS

L £
XXX

L
HD

= o
Jd &
HD MRK

33 MRK



Coordination: Prague

@ @
CS te
AuxS AuxS
o, 0
a 06050
Coord XXX
o O o, o < O O
jablka pomerance citrony oDy arBom DD
XXX_M AuxX XXX_M XXX_M ccof ccof ccof
O
adv

Praha, 31.10.2011 34



Coordination: [ro, zh]

ro
AUxXS

& o

mere / si
XXX XXX

o O

portocale lamai
rel.conj. rel.con;.

Praha, 31.10.2011

@
Zh
AUXS
o
F0
DUMMY
o e
: X
DUMMY1 DUMMY?2
o o
FE R 5 T

DUMMY1 DUMMY2
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Coordination: Stanford

A0 BNKN
XXX

O

nopToKanu wu
punct conjarg

NUMOHN
conjarg

Praha, 31.10.2011

@
da
AUXS
o
eebler
XXX
& o
: appelsiner
pnct conj
36
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Coordination: Tesniere

@

hu

AuxS
o ) '®) '») e
alma , narancs es citrom

XXX PUNCT XXX CONJ XXX

Praha, 31.10.2011 37
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