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Prague Dependency Treebank

~ application of the FGD theory on the large set of Czech data

Prague Dependency Treebank
http://ufal.mff.cuni.cz/prague-dependency-treebank
https://ufal.mff.cuni.cz/pdt3.5/

1. data
2. tools
3. documentation:
e Guide, hitp://ufal.mff.cuni.cz/pdt2.0/

* manuals for individual layers
https://ufal.mff.cuni.cz/pdt3.0/documentation

* survey of data formats and tools
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Prague Dependency Treebank (cont.)

4 layers:

word layer (w-layer)
morphological layer (m-layer)
analytical layer (a-layer) >~
tectogrammatical layer (t-layer)

~

layers of annotation

layers of t,a,m-layer a,m-layer
scription -
train dtest etest total total
# documents 2 536 316 316 3168 2170
# sentences 38 737 5228 5477 49 442 38 538
# tokens 652 700 87 988 92 669 833 357 671 490
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Prague Dependency Treebank (cont.)

« stand-off annotation

* manual annotation
with a massive post-annotation consistency checking

 formats and tools:

— TrEd ... tree editor and viewer (Pajas, xxxx)
http://ufal.mff.cuni.cz/~pajas/tred/index.html

— PML data format (XML-based format )
http://ufal.mff.cuni.cz/pdt2.0/doc/data-formats/pml/index.html

— PML-TQ ... search tool
http://ufal.mff.cuni.cz/~pajas/pmltq/

» more during the practical sessions
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PDT: w-layer

layer of source texts (1991-1995)
— Lidové noviny (daily newspapers)
— Mlada fronta Dnes (daily newspapers)
— Ceskomoravsky Profit (business weekly)
— Vesmir (scientific journal)

part of the Czech National Corpus
a sequence of tokens (word forms and punctuation marks)
iIncluding errors, typing errors, bad segmentation, ...
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PDT: m-layer

the sequence of tokens divided into sentences
errors are corrected

annotation:
— morphological lemma
— morphological tag
—id
— reference to w-layer
— form (corrections: spelling errors, incorrectly split or joined words, ...)

manually annotated (parallel annotation)
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PDT: m-layer

S

Nektere kontury problému se vsak po ozivenim Havlovym projevem zdaji byt jasnéjsi .
[Some contours of the problem seem to be clearer after the resurgence by Havel's

speech.] .
orm

Nékteré
kontury
problemu
se

vSak

po
oziveni
Havilovym
projevem
zdaji

byt
jasnéjsi

Lemma

néktery

kontura

problem
se_(zvr._zajmeno/Castice)
vSak

po-1
oZiveni_"(*3it)
Havlav ;S _"(*3el)
projev

zdat

byt

jasny

Morphological tag

PZFP1----------
NNFP1-----A----
NNIS2-----A----
P7-X4----------
[, ——

RR--6----------
NNNSG-----A----
AUIS7M---------
NNIS7-----A----
VB-P---3P-AA---
Vf-mmmoo- A----

AAFP1----2A----
L

PDT - FGD vs. PDT
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PDT: a-layer

« dependency tree

« one token from m-layer ~ one node incl. prepositions, punctuation ...
plus technical root

* relations ~ edges
dependency, coordination, punctuation, ...

* linear ordering ~ surface word order

e annotation:
— analytical function (afun)
— linear order
—is_member
— is_parenthesis_root
—id
— reference to m-layer

} coordination, apposition, parenthesis
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] AuxS
PDT: a-layer
"
Nektere kontury problému se vSak po ozivenim Eﬂﬁ' : Auxk
Havlovym projevem zdaji byt jasnéjsi . .
[Some contours of the problem seem to be clearer 7 ":-f'
after the resurgence by Havel's speech.] v / zdaiji
L~ o Pred_Co
o ICTD o
.'Ihc:;i'li_urg,r 5e po I::‘J,"t
8b N\ AuxT AuxP  Clpj
o o o o
MNéktere problemu ofiveni jasnéjii
Atr Atr Ady Frnom
o
proevem
| Atr
o]
Havlowym
Atr
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PDT: t-layer

« tectogrammatical tree structure ~ dependency tree
« nodes for auto-semantic/lexical words only
syn-semantic/functional words as attributes of lexical words
(plus technical root)
* ellipses as nodes
« edges ~ relations (dependency, coordination, others)
* link to a valency lexicon for verbs and (certain types of) nouns

* topic-focus articulation (TFA)
* linear ordering ~ deep word order
» contextually bounded and unbounded nodes

e coreference
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PDT: t-layer (basic attributes)

« tectogrammatical tree structure
— t-lemma
— functor
— grammatemes (16 attributes starting with the prefix gram )
—is_member
— is_parenthesis_root
—id
— reference to a-layer
* topic-focus articulation (TFA)

— deepord
— tfa

e coreference
— coref_text.rf
— coref_gram.rf
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0.

PDT: t-layer e

Nektere kontury problému se vSak po ozivenim
Havlovym projevem zdaji byt jasnéjsi .

A0At =8 anunc

[Some contours of the problem seem P
to be clearer after the resurgence _ i v il
by Havel's speech.] N N
vdak ontura #Gen  jozhni t"v
t_PREQ FAT 1t ACT t_TWHE .after _ERF
atam nidanot goomplex| n.denakned - v ded| dizpmad:nil.verbmad:nil
fam.pl neut.negl sg - proc.itg.res0.tensa:nil

problém  kterj #PersPion——-praBv  #Cor  jasny
t APF f_RSTR t_PAT fLACT 1 _ACT f_PAT
n.denat adjpron.indef n.prondef.pers njdenot goomplex adjdenot
inan.sg  indaf fam.pl3.basic  inansqg comp.negad
)
Haweal
f_ACT
n.denot
anim.sg

parsin_namea
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Linking the layers s o
- references from a higher | #PersPron” [ [} les

ACT /1 ., DIR3

layer to a lower layer:.
- t-layer - a-layer
 a-layer - m-layer

* m-layer - w-layer %
 1:1 correspondence between @
nodes of the m- and a-layers
5
)
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PDT: Division of the data to layers

200000

1000000
tokens

t-layer

a-layer

1500000

S

- m-layer

2000000

InEHE[IIEr1 m.ga
In94206_1.w.g2

IN94206_1.a.gz | In94206_1.t.gz

IN84206 _2.m.g2
&

In94206_2.w.gz|

InB4206_2.a.92 | Ing4206_2t.gz

In84206_3.m.g
+
In94206 3.w.g

J In84206_3.2.92 | Ing4206_3.t.gz
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test sets

m-layer

A\

0 500000 1000000 1500000 2000000
tokens
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PDT: Number of tokens from the particular
sources

2000000
9.10%

1750000
: BN
5 1500000 .
—:‘j: 11.86%
: 1250000 .
o 63.09% \\
@ 1000000
-E 61.20%
S 750000 —
Z

500000 76.79% ——
19.05% =,
250000 s ——
14.31%
D H..?E% I 11.4ﬂTﬂ I W
m-layer a-layer t-layer
Layers of annotation
PDT — FGD []Ceskomoravsky [ | Mlada fronta [ ] Lidové noviny [ ]Vesmir Lopatkova
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patit.enunc
fIPRED
decl.disp0.ind
ploc. t0.res0D.sim

[ ]
avEteva Aktivita
cVACT 1 DIR3. betw
n.denot nidenao
fem.pl =m.pl
chsti  cove
COMJ f BHSTR  f_AL
ap adjidenct n.deng

posiregl  anim.p

kino divadle  mab mlady epublika
f_PAT_M f PAT_M f_EXT basic f RSTR  fiLOC. basic
ndenot ndenot ad.quantgrad ad.denot njdenct
neut. pl neut. pl acomp.basic  pos.negl  fam.sg

Cesky
f_RSTR
ad|.denot

pos.negql



AuxK
| 1‘. 1:5:?'-.
B\ |aktivity
| Coord | Achn,
| | \
o o o Q
kin  divadel /asté /lidh,
Atr Co Atr_Co/ Atr | Atr %
6 o o
méné mladych v\
Adv At AP
o)
rrepublice
| Atr
o]
Ceské
Atr

Navstévy kin a divadel patfi mezi méné casté aktivity mladych lidi v Ceské republice.

0

t-l}isg_e1mpzs1a

gtit. enunc

dwadlo malo mlady

f PAT_M f PAT_M f EXT basic f RSTR

ndenot ad.quantgrad ad|.denot
neut. pl acomp.basic  pos.negl

[Attending cinemas and theaters belongs to less frequent activities of young people

in the Czech republic.]

Cesky

f RSTR
ad|.denot
pos . neql



(o]

a-In9421 T 19421 0-2-p3s1
AuxS e R ] root
o —0
= .';-|-Ii'é|a out.enunc
_— /" [Pred Aux _
- )\ v hrt.dispB.cdn
@ o P D cpl.t0.resD.shm
I'-I'pdle by / Etvrt veniknout
AuxP Aux¥ Sb  Obj o
2 \
slmrh“ tato Inélhem COML
Adv Atr hL'rq.:P coap
P o
KK, Koukala a AN
Py | Atr | Coord
1I:If o CI) ~\t} rak
I"primz'ltc:ra Jana roku pil LESTH f_TPAR_M
| Atr Atr Adv Co Adv C adj.pron.def.demon  n.denct
6 nan.sg
prazskeho
Atr

f_ RETR
n.denct
anim.sg
person_name

rimator
fIRSTR
nidenot
ahim.sg

Podle slov prazského primatora Jana Koukala
by tato Ctvrt' méla vzniknout béhem roku a pdl.
[In the words of the city's mayor Jan Koukal,
this quarter should arise in a year and a half.]

prazsky
f_RSTR
ad|.denot
pos.negl

pal

f_ TPAR_M
n.quant.def
gender:nr.pl basic



Spolecnost vyrabi model Charade japonske
automobilky Daihatsu, ktery je v Ciné

pouzZivan mimo jiné jako taxi. ©
[The company produces the Charade model Auxk
of the Japanese car factory Daihatsu, which
is used in China also as a taxi.] Spolednost
Sb Obj
o , 0
Charade’ attomobilky " | pauzivan
Atr / Atr / / Atn
o o o o d ¢ 9
abét.enunc japonské Daihatsu | ktery jEU’-I mimo
f PRED Atr Atr AuxX Sb AuxV AP AlxP
vdec:_ dlspl:l.m;l b 5o
proc.tiyres0. sim
Cing jiné /taxi
Adv  Ady Atw
) »
- &
spolecnost model - .
t ACT  flPA 24 jako
n.denaot denot T
fem.sg iran. sg .
O & \“\ O
Charade autdqobilka . Ry
i 1D flLAPF " RS F
n.clenct de not A v declgis pOsipd
fem.numbernr fgm.sg *\ _ - e p_rc:_u::..it[l. es0.sm
& 0 ‘I [] - o Bk
Daihatsu japonsky  ktery #Gen Cina jiny taxi
f_ID f_RSTR t_PAT t_ACT t_LOC.basic f_RESTR f_COMPL
n.denat adjdenct n.pron.indef qocomplex  n.denct ndenct  ndenot
fem.numbernr pos.negld  genderinherrelat. number: inher. person:inher fem.sg neutsg  neut.numb



Other treebanks: Prague dependency family

Czech:

Prague Discourse Treebank

1.0 (2001); 2.0 (2006); added to PDT 3.0 (2016)
https://ufal.mff.cuni.cz/pdit2.0

Czech Academic Corpus 1.0 (2006), 2.0 (2008)

https://ufal.mff.cuni.cz/cac

» morphological annotation (652 000 tokens, 32 000 sentences)
» analytical annotation (493 000 tokens, 25 000 sentences)
 both written and spoken language

« manually annotated

Czech Legal Text

Prague Dependency Treebank of Spoken Czech (morphological)
http://ufal.mff.cuni.cz/pdtsc1.0/en/index.html
PDT — FGD vs. PDT Lopatkova




Other treebanks: Prague dependency family

Prague English Dependency Treebank 1.0 (2009)

« texts from the Wall Street Journal
(Penn Treebank IlI)

« adaptation of the PDT-like annotation
scheme to English

» tectogrammatical annotation
» 12 440 annotated and checked trees

Whether desirable or not,
this is a child-care program,

not an educational program.
(Wall Street Journal 1286/49)

PDT - FGD vs. PDT

Engll,_-hT-'u.-.'._-J 1286-249
root

b=
PRED
i
l (9]
#Emp\Verb this  #Comma
REG ACT ADVS
J this _
a \, \
ar program #Meg | program
bOlsd PAT.member CM / PAT.member

or !prngram not [ program
zl x

desirable #Meg desirable child-care educational
FPAT.member M PAT.mamber RSTR RSTR
desirable not  desirable child-cars educational



Other treebanks: Prague dependency family

Prague Czech-English Dependency Treebank 1.0(2004)

* Penn Treebank data (Wall Street Journal, 21 600 English sentences)
« human translators

« automatic conversions of Penn Treebank annotation
into PDT-like annotation scheme (m-, a- and t-layers)

» plain text from Reader's Digest 1993-1996 (50 000 sentences)

» test data:
« 515 sentence pairs
« manually annotated on tectogrammatical level, Czech and English
 retranslated from Czech to English by 4 different translation companies

Prague Czech-English Dependency Treebank 2.0 - Russian Translation, version 0.5

PDT — FGD vs. PDT Lopatkova



Other treebanks: Prague dependency family
Prague Czech-English Dependency Treebank 2.0

« Penn Treebank data

« manually annotated data (49 000 sentences)
« http://ufal.mff.cuni.cz/pcedt2.0/

o]

EnglishT-wsj_1469-s34
root S

...
T-wsj1469-001-p1s3
root

help; ' pomahat
PRED, PRED
helping \ jnepoméhé
o o) XI \:l o o
but  strategy #Neg #Gen #Gen much /time #Neg #Gen /strategie vSak tentokrat prili
PREC ACT RHEM PAT ADDR EXT / TWHEN RHEM ADDR ACT PREC TWHEN.basic EXT.basic
But  strategy n't much time C/ strategie v8ak tentokrat pfilis
this tento
RSTR RSTR
this Tato

cay

But the strateqy isn’t helping much this time.

Tato strateqgie vSak tentokrat priliS nepomaha .

PDT - FGD vs. PDT
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Prague Czech-English Dependency Treebank

9.
EnglishT-wej_no0e-=5o
T

.
but #HPersFron
PREC ACT

TWHEN

these a5
RETH RSTH

Ale musite uznat, ze se tyto udalosti odehraly pred 35 lety.

But you have *-1 to recognize that these events took place 35
years ago.

o

T-wsj0003-001-p1=28
roat

uznat
PRED
Tuznat muslits

o

#PersPron  ale odahrat_se
ACT FPREC |PAT
Ala adahraly

udalost  jrok

ACT TWHEM. before
udalosti § lety

tento 35
RSTR RSTR
tyto a5



sition#PersPron
LCC ACT

=
RETR

ale
RSTR

mazda  u.s
ACT LOC

In the new position he will oversee Mazda 's U.S. sales,
service, parts and marketing operations .

Vitulli bude ve své noveé funkci dohlizet na americky prodej,
sluzby, soucasti a marketing spole¢nosti Mazda.

.
'// CONJ \

marketing
PAT

/?;;r.;m
|PRED \
dohlizet bu
Witulli funkca
ACT
Witulli

#FersPron prodaj

RSTR RSTH AT _M

=] nove !pn:u:la] na
amearncky
RETR
amerncky

jm/ / \

sluzba
PAT M

sluzby na

o

. {-P.

CDNJ

soucast markating
PAT_M FAT_M
soucasti na markaeting na

spolecncst
RSTR
spolecnost

|

Mazda
0
Mazda



Rudolf Agnew, byvaly
predseda spolecnosti
, byl jmenovan nevykonnym
reditelem tohoto britského prumyslového
konglomeratu.

Rudolph Agnew , 55 years old and former
chairman of Fields PLC ,
was named *-1 a nonexecutive director of
this British industrial conglomerate.

TWHEN

PAT_M |PAT_M

Rudolf  bywaly spolecnost
RSTR RSTR RSTR
Fudolf  bywaly =spolecnost

jmenowvat
PRED
jmencean byl

feditel

EFF
zfeditelsm

yykonng konglomerat

RSTR |RSTR
newiykon nym tZkﬂnglnmerétu

o«

tento britsky prumyslovy
RSTR RSTR RSTR
tohoto britského pramyslového

this british indusirial
RETR RSTH RSTH



Other treebanks:
Prague dependency family

Czech-English Parallel Corpus 1.6

(~62.5 M parallel sentences )
http://ufal.mff.cuni.cz/czeng/
» collected automatically
« annotated automatically
« European laws, subtitles, technical
documentation, electronic books,
newspapers, ...
used in Machine Translation Task (WMT17)
http://www.statmt.org/wmt17/

It is extremely important that Iraq held
elections to a constitutional assembly.

PDT - FGD vs. PDT

Q,

SEnglishT

be

FPRED
--filﬂ-'ﬂ
#PersPro important hold
ACT R5TR PAT
n:subj ad'&:\cc-mil witl aL;fin.-‘a
extremel iraq election / assembly
MANM ACT PAT 777
ady: n:gubj n:ghj n:li-+}{
constitutignal
RSTR

adj.attr

0
SCzechT

/

byt

/ ileiit;r /

adj:cornpl  wvze+fin/a
3 3

probéh n,.PUt

smirne irak volba

adv: nv+eE n:1

shromazdeni
n.do+2

ustavni

adj.attr



Other treebanks: Prague dependency family

Prague Arabic Dependency Treebank 1.0 (2004), 1.5(2013)
http://ufal.mff.cuni.cz/padt/PADT 1.0/docs/index.html

 Functional Arabic Morphology 4
2
- analytical layer AuxS
(about 130 000 tokens) ° ° ¢
. . Pt 4
- tectogrammatical layer | Prod  Aacy
! Ipads 8 s J
ExD Adv_Msd Obj AuxP
o o] &} &) &} o &}
| pads 15 MY S 1™ R - gy

Adv Msd Obj AuxY Atr Atr Adv AuxY

[#] L4 [#]
e W a3
Atr Atr Atr
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Other treebanks: Prague dependency family

HamleDT -~ a compilation of existing dependency treebanks
(or dependency conversions of other treebanks),
transformed so that they all conform to the same annotation style
36 languages, 42 treebanks in HamleDT 3.0 (2015)
http://ufal.mff.cuni.cz/hamledt/

a-tree a-tree. a-tree a-tree
zone=ar zone= CS\ zone=el zone=la
io5lis uykresfl * goKAKLa . \\
ExD Pred ™ AuxK AuxG ExD AuxK Coords,
NNFS1---------- VB-S---3P-A<; e ;. SR . NNNP1--------- - . . ——
zlej tim vizitku Ta NapowkLdc laudamus sequimur
Afr \ Adv Obj Atr Atr Pred_Co Pred Co
NNXX2— - !PDZS? ---------- NNFS4-----A---- AANP1-——eememe NNFSZ--mnmame-- - VB-P---1P--A--- VB-P---1P--P---
ULJl "ot Sl I svou ™ne divitias inertiam
Atr Atr)‘j AuxZ Atr Atr Obj Obj
e v AAXX2 ) mmemmmeemeees PBFS4---nmmnn- 1 PV T—— NNFP4---—- NNF54--------
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Other treebanks: Prague dependency family

HamleDT -~ a compilation of existing dependency treebanks
(or dependency conversions of other treebanks),
transformed so that they all conform to the same annotation style

o ., . Universal ]
. a-tree™—_ a-tree a-tree i
PDT-'Ike zone=en_prague zone=en_orig zone=en DependenCIGS
tree \ \\
requires . requires requires
Pred ™ AuxK ROOT root,
cLVB—S———BP —————— A VBZ VERB
merger approval merger japproval . merger/approval .
Sb Obj ™ SBJ OB]J P nsubj / dobj punct
lNNXSX —————————— !NNXSX —————————— NN NN\ NOUN" NOUN PUNCT
The the of The the of The the authorities
Atr Atr AuxP NMOD NMOD NMOD det det nmod
PZXXX---------- PZXXX-=-===--=- RR--X---=------ DT DT IN DET DET NOUN
authorities authorities of Norwegian
Atr PMOD case amod
NNXPX---------- NNS ADP AD]
Norwegian Norwegian
Atr NMOD
PDT - FGD vs. PDT AOXXomeeT mmev
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How to access / obtain dependency treebanks

« as a web service

https://lindat.mff.cuni.cz/services/pmltq/#!//home

LINDAT/Clarin Repository
PML-TQ search tool

L:IN. Repository  TresQuery Tresx  Moreipps  Events  about camm sy

PDT - FGD vs. PDT

Recently Used

HAMLEDT

CS

HAMLEDT

PML Tree Query

Toel for searching and browsing treebanks online

& BrouseTechanc

Prague Dependency Treebank 3.0

Train and dtest data of the Frague Dependency
Trechank 2.0 [an wpdate of POT 2.5 and POIT 1.0
feaburing annotat
RTINS, € tual careference, bridging
anaphara, revised senmmod, revised grammatemes
and other updases),

[ SR TS

HamleDT - Czech

HamieDT k& a comnlation of existing dependency
trecbanis (or o ICMCy COMASTSIONS OF Ot
trecbaniks], trarsformed so chat oh oy 3 | corform to
the same annotation sty

B Comch HamileD1

HamleDT - Portuguese

HamieDT & a compilation of cxktng dependency
tree banis [or dependency comwersions of other
treebanis), trarsformed so chat they all conform to
the same annotation sk

B Portupuase HamleD1

n of discourse redations, dooument

Featured Treebanks

HAMLEDT

LA

CLTT
10

HamleDT - Latin

<p=HamieDT ks a compilacion of existng dependency
trechanks [or dependency comversions of other
treehanks), transformed so that they all confarm o
the same annotation styie. This is the HamleDT
conversion of the Latin Dependency Trechani </p=-

B3 Latin  HmamisD1

Czech Legal Text Treebank 1.0

<p=The Crech Legal Text Trechank (CLTT) S a
coliection of 1133 manually annotated dependency
trees. [LTT consists of twa legal doouments: The
Arcourzing Act (5631991 Call, 35 amended) and
Daocres on Dochlc-eniry Accounting for undemakers
(SO0r2003 Coll., 2= amended].</pe

B Couch

& Prague Czech-English Dependency
Treebank 3.0

B engjish B Cosch



How to access / obtain dependency treebanks

e as a web service

https://lindat.mff.cuni.cz/services/pmltq/#!//home
LINDAT/Clarin Repository

PML-TQ search tool
more stable, quick

» via Tred instalation
PML-TQ search tool
graphical interface for creating queries (practical lectures)
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