PML: Prague Markup Language

= XML language

x (Generic language for representation of tree structures
and their linking

x PDT: 4 layers (3 layers of anotation) with links in
between + valency lexicon (also a list of trees)

®x NO bias towards dependencies or constituencies

x PML Schema to define the structures (think DTD, XML
Schema)
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Multiword expressions in the
Prague Dependency. lreepank
— Day 2

Pavel Stranak
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PML: data structures

® atomic type (string): ® structure (attr: value
format Dairs)
= 1D x |ist (ordered, unordered)
x PMLREF ,
x integer, positivelnteger, * alternatives
date, time, duration, ... " sequence
x any

. = (container)
® cnumeration type
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®x atomic — a (formated) string

= enumerated type — given set of possible values
» structure — set of attribute-value pairs

» list — (un)ordered list of units of one type

= alternative — similar to unordered list, but with different
semantics

® sequence — similar to ordered list, but allowing
members with diverse types and supporting mixed
content).
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PML: roles and valigation

x roles: TREES, NODE, = \/alidation

CHILDNODES, 1D, KNIT,

ORDER HIDE, x PML Schema can be

| validated by a RNG

x Cross-reference (e.3. Schema

coreference) » PML Schema can be
x Multi-layered converted via XSLT to

. RNG Schema
* separated files (validation of the data)
= file-id#id
U=
A



PIML?

= Non-trrebanking applications:

® [reex: NLP processing framework; originally
developed for tree-to-tree M T system.

x | earner corpus CzeSL: multilayer error annotation
with corrections

x Treebanks in PML.:

® Nitps://lindat.mff.cuni.cz/services/pmltg/
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http://ufal.mff.cuni.cz/treex
http://utkl.ff.cuni.cz/learncorp/
https://lindat.mff.cuni.cz/services/pmltq/

PML Framework

= Libraries:
= Perl: Treex::PML package (CPAN)
x Java libraries built for feat editor

x Tools:

»x  Tred (edit trees, search trees, search PML-TQ databases remotely)
»  ptred, ntred, jtred (various command line versions)
=  PML Tree Query: https://lindat.mff.cuni.cz/services/pmitq/
= MEd: linear annotations, e.g. alignment of parallel data, audio transcription

= Law: morphological annotation tool
x Feat: layered annotation of learners corpora
x  Capek: annotation tool tailored to school children and grammar

PARSEBME
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https://lindat.mff.cuni.cz/services/pmltq/

PML References

» Hana Jirka, Stépanek Jan: Prague Markup Language Framework. In:
Proceedings of the Sixth Linguistic Annotation Workshop, Copyright ©

Association for Computational Linguistics, Stroudsburg, PA, USA,
ISBN 978-1-937284-32-9, pp. 12-21, 2012

» Pajas Petr, Stépanek Jan: A Generic XML -Based Format for Structured
_inguistic Annotation and Its Application to Prague
Dependencylreebank 2.0. Technical report no. 2005/TR-2005-29,
Copyright © UFAL MFF UK, ISSN 1214-5521, 37 pp., 2005
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http://ufal.mff.cuni.cz/biblio/servlet/File?timestamp=1421743342537&id=-3183995950206459953&field=File
http://ufal.mff.cuni.cz/biblio/servlet/File?timestamp=1421743234067&id=6069344136255205038&field=File

More PD1 2.0 annotation —
ISt structures

® List structures: nodetype= list, a/lex.rf iIs empty
= Foreign Phrases

® generated node with t_lemma #-orn + flat list of
memlbers with a functor =FPHEH

= |dentifying expressions

® generated node with t_lemma #ldph + flat list of
members with a functor |D
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#For

Jie  Suan #Dashpching mistopredseda
FPHR FPHR FPHR FPHR  RSTR
fphr fphr fphr fphr n.denot

O

Vaclav / premiér/#Dash vzajemny shromazdéni
RSTR / CONJ RSTR APP \

t n.denot coa\adj.denot n.denot.neg

Cinsky Cesky poradni  politicky lidovy
RSTR RSTR RSTR RSTR RSTR
adj.denot adj.denot adj.denot adj.denot adj.denot

-oreign phrases

vS. Chinese name of a person




T
Y

Klaus obchod Jie  Suan #Dashpching/ mistopredseda
\PAT\ APF_’\ FPHR FPHR FPHR FPHR/ RSTR

S n.denotwot fphr fphr fphr fph n.denot

O

Vaclav premiér/#Dash vzajemny shromazdéni
RSTR RSTR / CONJ RSTR APP \

n.denot n.denot coa\adj.denot n.denot.neg

Cinsky Cesky poradni  politicky lidovy
RSTR RSTR RSTR RSTR RSTR
adj.denot adj.denot adj.denot adj.denot adj.denot

-oreign phrases

Czech vs. name of a person




ID
n.denot n.denot

Agatomanii\ Pozar
LOC .basic LOC .basit
n.denot n.denot

re~ R.enunc Capek  Goldfla rerén Kohout
AUTH AUTH LOC .basic AUTH
n.denot n.denot n.denot n.denot

D

|[dentitying phrases

Often p
DoOK 1it

‘oper

es he

ouns, u

e, only 1

Nfor

e

‘unately not always. 3

first #ldph.



#Forn and |D

® oreign expressions are not always governed by #ldph
and have |D functor

t-node [ t_Llemma '#Forn', functor = 'ID' ]
>>count()
660

t-node [ t_Llemma '#Forn', functor != 'ID' ]
>>count ()
834

® Does this mean that non-IDs are not proper nouns”?
U=

PARSEBME A



#Fornspolecngst letoun

, PAT
list n.denot

0 O ¥> N u

Eagle Group l.enunc #Gen #Pers

FPHR FPHR D ACT PAT
fphr  fphr n.denot qgcomplex n.pro

k

39
RSTR

adj.quant.def

t-node [ t_lemma = ‘#Forn', functor != 'ID' ]

Some foreign multi-word proper nouns have the
functor 1D, some have other deep syntactic functions.




VWhat about all those

bubbles?

They seem to mark: VIV

=S more consistently



MWE annotation in PD1 = 2.5

x New annotation of “any MWES”, looking at plain text
x additional annotation over t-layer (s-files), merged back
x Storing the lexicon: Semlex

® Pre-annotating known MWES using trees

x NES also annotatead

7
PARSEBME



lectogram. structure of a MVWE

= hypothesis: dependency structure + deep word order:
each MWE should only have 1 t-structure, that should
always be contiguous

®x means of effective automatic identification (given t-trees)

® //1 Semlex entries have more than one t-structure in
data:

» systematic deficiencies of PDT 2.0 t-lemmata

® Occasional errors In t-layer or our annotations
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PDT 2.0 + s-data

x PDJ 2.0 data; format: PML

® gddition of s-layer (“sense”)

® NOt a deeper layer,
referes to a-nodes or t-nodes

® g list of pairs (lexicon.ref, [t/a]-node.ref.list)
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Prezident ma za tyden jmenovat W

Parlament doporudil tiinact kandidatu
Praha (li, ben) -

Prezident Havel by mél glsiie= g =lytee jmenovat tiinact soudcd . Rekl nam to véera
prezidentdv mluvéi kratce poté, co parIament vyslovnl souhlas se tfinacti ze ¢trnacti kandidatu na soudce, ktere Havel navrhl. Ustavni
soud, ktery bude 3 ochrany Ustavnosti, ma zahajit éinnost v Bmé zfejmé v zafi. Podle Ustavy se sklada z 15 soudc,
jmenovanych na deset let. Soud se muZe ujmout &innosti sloZenim slibu dvanactého soudce. Funkce [ISIGHIINOISONGES jc neslucitelna s

Clenstvim BBl ENGERY . Zakladni plat soudcl bude korun.

Soudci by se meélo stat pét byvalych ¢lent

= a ctyrl
Trl dalSi kandldatl

Panament neschvalll kandidaturu docentky CORSEITERTE Elenky ODA, pro niz hlasovala jen ¢ast poslancl [JEGLIEF

lypical texts with MVWES

colours specity multiword lexemes vs. types of
named entities




Festival zahaji v zafi Job FEIENETT T

Petra Ebena Job zahaji v Praze mezinarodni festival
nazvany . Rozsahla akce soustifedi vystavy, a baletni i koncerty, které se
uskutec¢ni predevsim v prazském Rudolfinu, a . se
zatim k ucasti prihlasily Norsko, Némecko, Italie, Rakousko, Svédsko, Izrael a Rusko.

Z hudebnich kolektivli se v Praze predstavi napfiklad , a
z Halle. Pravdépodobné vystoupi i , L
brnénska , a soubory . Do programu

festivalu prispéje a balet z Brna. ¥V ramci festivalu se

bude konat reprezentativni izraelska archeologicka vystava nazvana ( ), vystavy [N
SN I i expozice studentskych praci prazské . Dal3i akce pripravi prazskeé

»

lypical texts with MVWES

colours specity multiword lexemes vs. types of
named entities




Prezident ma za tyden jmenovat ustavni soudce
Parlament doporucil tfinact kandidatu
Praha (li, ben) -

Prezident Havel by mél 15. &ervence na Prazském hradé jmenovat tfinact soudct Ustavniho soudu. Rekl nam
to vCera prezidenttv miuvCi kratce pote, co parlament vyslovil souhlas se tfinacti ze ¢tracti kandidatt na soudce, ktere
Havel navrhl. Ustavni soud, ktery bude soudnim organem ochrany tstavnosti, ma zahajit &innost v Brné zfejmé v zafi.
Podle ustavy se sklada z 15 soudcu, jmenovanych na deset let. Soud se muze ujmout ¢innosti slozenim slibu dvanactého
soudce. Funkce ustavniho soudce je neslucitelna s ¢lenstvim v politickych stranach. Zakladni plat soudct bude 25 tisic
korun.

Soudci by se mélo stat pét byvalych &lend Ustavniho soudu CSFR Zdenék Kessler (dfive poslanec FS za ODS
), Vlastimil Sevéik (pfedtim poslanec FS za OH), Antonin Prochazka (dfive poslanec CNR za KDS), Vojen Giittler a
Pavel Mates a Ctyii vysokoskolsti ucitelé prava - Vladimir Klokocka, Vojtéch Cepl, Vladimir Cermak a Slovak Pavol
Hollander. T dalSi kandidati, Ilva Brozova, Milo§ Holecek a Vladimir Jurka, jsou soudci krajského a okresniho soudu.
Trinactym kandidatem je komeréni pravnik Vladimir Paul. Parlament neschvalil kandidaturu docentky Ireny Pelikanove,
clenky ODA, pro niz hlasovala jen ¢ast poslancu viadnich stran.

| Prezident ; za
tyden Jjmenovat ustavni
soudce

Parlament doporucil tiinact
kandidatu

Praha ((li

ben

Prezident by
mel 15 . [Cervence
na Prazském hradé
jmenovat tiinact soudc
Ustavniho soudu . 'Rekl




Prezident ma za tyden jmenovat W

Parlament doporudil tiinact kandidatu
Praha (li, ben) -

Prezident Havel by mél R jmenovat tifinact soudcl . Rekl nam to véera
prezidentlv mluvéi kratce poté, co parlament vyslovil souhlas se tiinacti ze &tmacti kandidatu na soudce, které Havel navrhl. Ustavn
soud, ktery bude ochrany Ustavnosti, ma zahajit &innost v Bmé ziejmé v zafi. Podle ustavy se sklada z 15 soudc
jmenovanych na deset let. Soud se muZe ujmout ¢innosti sloZenim slibu dvanactého soudce. Funkce [ISIGHIINOISONERE jc nesluciteing

Clenstvim JRLlI{E 7B (E=hE). Zakladni plat soudcu bude korun.

Soudci by se mélo stat pét byvalych ¢lend

vysokoskolstl ucitelé prava -

Wiiios HolocokPjViadi

Pariament neschvalil kandidaturu docentky IERETEN R Elenky ODA, pro niZ hlasovala jen ¢ast poslancu JELRIEE =] .

jmenovat
. (Rekl
nam to vcera
prezidentuv miuvci kratce
pote , (co parlament
vyslovil souhlas se
tiinacti ze ¢tmacti
kandidatu na soudce
které Havel navrhl
(Ustavni|t-m1930709-001-p3s3w1) (soud|t-mf930709-001-p3s3w2), ktery
bude soudnim|t-mf930709-001-p3s3w6) (organemlt-m1930709 001-p3s3w7
ochrany ustavnosti
zahajit ¢innost
Brné ziejme
Zari . (Podle ' se
sklada z soudcu
jmenovanych




A M A '\ LexemAnn - mf930709_001

A Prezident ma za tyden jmenovat ex genera eaitrom t- ayer

Parlament doporudil tfinact kandidatd J MWES (t-nOdeS)

Praha (li, ben) -

Prezident Havel by mél jmenovat tiinact soudcd VEEEEETET. Rekl nam to véera
prezidentdv miuvei kratce poté co parlament vyslovil souhlas se tfinacti ze &trnacti kandidat na soudce, které Havel navrhl. Ustavni™
soud, ktery bude LI Eaa ochrany Ustavnosti, ma zahdjit éinnost v Bmé ziejmé v zafi. Podle Ustavy se sklada z 15 soudcy,
jmenovanych na deset let. Soud se miZe ujmout &innosti sloZenim slibu dvanactého soudce. Funkce [ISISHINDISONGRS j nesluditelna s

Clenstvim JeElER TR ENERY. Zakladni plat soudcu bude

Soudci by se mélo stat pét byvalych élend U5
eveik (pfedtim poslanec FS za OH), 4 :

Pauls Parlament neschvalil kandidaturu docentky IEOVRSELENE  Clenky ODA, pro niz hlasovala jen ¢ast poslancO JERIERIGED .

-Obecné - ~Pojmenované entity markup (ShOW remOveiMom"“)

Ukazat | Odstranit I Jméno | Instituce | Misto ] Objekt | Adresa | Cas | Bibllo | Forelgn | X | r anotace

. NAami AY

Oznadkovat | Nové heslo | UloZ heslo | SemLeX Edltor 4 A=a Hledat | P | N |

ID: 0000028437 Source: CWN2a POS: N |Zlklldnl tvar: soudniorgan _JLOMltIZOVlnY tvar: soudniorgan

Pfiklad: | Synonyma: |
Glosa: | ¥/ Zménéno: 090607125630 merger




Annotation method

1. Pre-annotate: rule-based (limited MWES, external)

2. on_load(t_file) pre-annotate MWES from SemlLex,
that already have a t-tree

3. ldentity NEs and MVWES
1. from Semlex
2. new — add lexemes (or frequent NES) to Semlex

4, each MWE from 3 Is again pre-annotated in the file via
its t-tree
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vode Attributes
W Hide empty values

atree rf
deepord
id
E mwes
[1]- annotator
name

= #content

&

B

- st

id
lexicon-id
« tnocle rfs

El- st

id
lexicon-id
- tnode.rfs

[H- annotator
g name
- #content

el R 4

id
lexicon-id
- tnode.rfs

MVWWES In a tree, attributes listed

id
lexicon-id =# #1t
- tnode.rfs

Sequence

Container
J |
Sequence
Structure
Unordered list
Structure
Unordered list
Structure
Unordered list
Container
Sequence

Structure

Unordered list

O

t-mf93®7®9-001-p3518
root _

prezident“iS
RSTR RSTR
n.denot

-

- ”~

Jjmenovat.enunc

7

/

'

/
PRED

\

v \l

\
N

soudce

‘v
X

. -
Prazsky S

RSTR APP
adj.quant.def adj.denot nfdenot adj.quant.def

\\
-

A
oud trinact
RSTR

o
ustavni

RSTR
adj.denot




Statistics'

» \\Whole t-layer of PDT: 675 000 t-nodes
®x 16,3% of content words take part in MWES

x 63% of the data annotated in parallel

®x 8,810 MWES (types), 5,352 of those identified by
annotators, added to Seml.ex

parallel annot.
t-files

t-nodes

7
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Statistics?

exeme 200738

Oerson 0927

b L4 St The MHE Copas institution 4940
number 3629

t-root $r := [ 1; object 2883
>> for Sr.mwes/type give time 2644
S1l,count() sort by $2 desc foraities 1876
address 136

foreign 132

piblio 39
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Semlex

x All MWEs in PDT (t-layer)
® pasic (quotation) forms

x lemmatized forms

® dependency structures

® {-trees, 1.e. NO
prepositions, for instance



Jlectogrammatical structure of a MVWE

x  Our hypothesis: dependency structure + deep word
order: each MWE should only have 1 t-structure, that
should always be contiguous

®  means of effective automatic identification
(given t-trees)

/71 Semlex entries have more than one t-structure in
data:

® systematic deficiencies of PDT 2.0 t-lemmata

® occasional errors In t-layer or our annotations
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Problem:
f-lemma not generic enougn

» All of these variations share the basic lexical meaning

= [hey should be specified by attributes explicating the
relationship to the basic lemma (meaning) — someday

» Diminutives: dum, domek, domecek (1st, 2nd degree)
® Gender opposites: reditelka (female director)
® | emma variants: obcansky zakonik (citizen law codex)

x //1 of 8816 Semlex entries with >1 tree-structure

7
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More Problems

t-layer
= eMmpPty NOJES

® especially in coordinations (red [wine] and white wine)

Semlex
® [00 simple tree structures

® AuX representation needed for MWE semantics
®x “na zdravi’ — [on health] meaning “cheers”

® “Na” Isn’t there in the t-layer



INnter-annotator agreement

x Modified Weighted Kappa (Cohen’s)

x \Veight function with values indicating “relative
iInformation” of a tag

® Calculated for each pair of annotators (for which we
have parallel data)

® Qver all parallel data, per batch of files, and per file

» Final pairwise Kappa around 0.7
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Palrwise Kappa per file

X XX K X XM HRK IOBKXK ALK X XOBKK XK X

X
XSex X X
X% x>§<>><<

400 600
files (in time)




Palrwise Kappa per file

| I | | | I | | | I | | | I | | |
20 40 60 80

annotated files sorted by Kappa_w (%)




Speed analysis

x | og files for both undo/redo and analysis of annotators’
workflow

® Each action is time stamped
® A preliminary analysis of just the timestamps

® [Used also to establish annotators’ wages

7
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All data and tools are public, except SemlLex:

http://ufal.mff.cuni.cz/lexemann/mwe/

Gold standard version is included in PDT since v2.5

F~
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http://ufal.mff.cuni.cz/lexemann/mwe/

MWE annotation vs. DPHRS

. 335 occurrences
# DPHRs agree with MWESs

oyt na_stejné_lodi

t-node $n3 := - .
[ functor = "DPHR", Mit na_mysli

same—-tree—as t-root pﬁﬁt na_hmju

[ member mwes

[ tnode.rfs $n3 ] oyt k_dispozici
113 pad tim
>>count () stat co_stUj
U=

F~
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MWE annotation vs. DPHRs?

# DPHRs DO NOT agree with

MWE s

t-node Sn :=
[ functor = "DPHR",

Ox same—tree—as t—-root

| member mwes

[ thode.rfs Sn3 ]

1 1;

>>count ()

PARSEBME

800 occurrences ®

davat vahu
dat Za_pravdu
Mit K_diSpozICl
hodit jiskru

spadnout z_nebe
dostat pres_prsty

U=
A



MWE annotation vs. DPHRs?

® 335 agreements vs. 300 disagreements
® Agreements and disagreements look rather similar

x Clearly work to be done

PARSEBME
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MVWE annotation vs.
1s_name_of_person

1s_name_of_person is an attribute: heuristic used In
PDT 2.0 to identity names of persons

x MWE annotators also annotated names, as it IS a
common type of named entities

x [N future we would like to have both structure of the
Person NEs (as In NE taggers: title+first+last+title) and
grounding (e.g. links to wikipedia + extracted attributes
in a dictionary)
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Person?

# 1s_name_of_person not

zajistujici
annotated as MWE: PERSON RSTR_ |
adj.denot
t-node Sn := \\
[ 1s_name_of_person = "1", O o
Ox same-tree-as T-root Béhal.enuhc  spol.enunc
[ member mwes ID ID
[ type = “person", tnode.rfs $Sn n:denot n.denot
Pl
>>count ()

9352
(398 the other way, eg. Kaléb—>doktor)

n.denot

“llla Behal and co.”




MWESs in PDT Summary

= DPHR - should be marked as MVVES, but they are not
®x [0 be done

= |S_ name_of person
» different instructions: also single-words, no titles
® sometimes errors

x NEs - add to Semlex, add structures, add grounding

7
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MWES in PDT Summary?

= Lexemes
®x 1 lemmas need to be more generic (€.g. No gender)
® tree structures in Semlex need to capture more:
® quxiliaries

® morphological and other surface limitations

7
PARSEBME



MWES in PDT Summary?

® Quite some work remains to be done, but;

= Ve still have a large treebank with deep annotation of a
very large number of multiword exXpressions

n 43955 sentences, 43280 include MWE annotation

. Semlex; a lexicon of over 8 000 lexemes, most of them
newly identified (not present in existing lexicons)

F~
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