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Prague Dependency Treebank

~ application of the FGD theory on the large set of Czech data
http://ufal.mff.cuni.cz/pdt2.0/
https://ufal.mff.cuni.cz/pdt3.0/

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
* releases: 2.0 (20006), 2.5 (2011), 3.0 (2013)
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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
total total
# documents 3168 2170
# sentences 49 442 38 538
# tokens 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/pmitq/

» 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
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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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PDT: a-layer

Nékteré kontury problemu se vsak po ozivenim
Havlovym projevem zdaji byt jasnejsi .
[Some contours of the problem seem to be clearer

after the resurgence by Havel's speech.] /oM
o _' Pred_Co
.'Ikc:;hi_urg,r 58 PO b‘J,"t
18b % AT AuxP  Opj
o o o o
Meékteré problemu ofiveni jasnéjii
Atr Atr Ady Frnom
e
projevem
| 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

PDT — FGD vs. PDT Lopatkova



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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PDT: t-layer

‘H.ﬁ.liinaﬁ_-p;sz

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.] N

>

vEak
t_PREQ
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t_AFPF
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inan.=q
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f_RRED
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: proc.kD.res0.sim
.
- | | " .
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nidanat qoomplex | n.danownag - v ded| dispmad:nil.verbmad:nil
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Linking the layers

» references from a higher

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

t - layer

a - layer

m - layer

w - layer

Q it
; s PRED
.h_.' "|'|
W, 0 r O
. #PersPron; I les

acT /) /| DIR3

Y \j Y 1y Y
O O G » @
Byl by Sel dolesa
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PDT: Division of the data to layers

.
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PDT: Division of the data into training and- h,,w;;ra;

‘%&“*"“f A3 A
test sets e L,g;f..
t-layer
a-layer
7
%
m-layer %
%
0 500000 1000000 1500000 2000000
tokens
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PDT: Number of tokens from the particular
sources

2000000
9.10%

1750000
: N
5 1500000 5
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PDT — FGD [[] Ceskomoravsky [ | Mlada fronta [ | Lidové noviny [ ]Vesmir Lopatkova
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it enunc
PRED
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phoc. t0.res0.sim
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Névstévy kin a divadel patfi mezi méné éasté aktivity mladych lidi v Ceské republice. ~Cesky
[Attending cinemas and theaters belongs to less frequent activities of young people f_RETR

_ ; ad|.denot
in the Czech republic.] s neqo



al tento rok pal

primatora Jana t RSTR f TPAR_M f_TPAR_M
Atr Atr Adv Co Adv ( adj.pron.def.demon  n.denct n.quant.def
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Podle slov prazského primatora Jana Koukala

by tato Ctvrt' méla vzniknout béhem roku a pdl. praisky
[In the words of the city's mayor Jan Koukal, ;—d?glit

this quarter should arise in a year and a half.] pos. negh



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

pouZivan 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.] —
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Differences between FGD and PDT
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Differences between FGD and PDT

FGD PDT

t tectogrammar/deep syntax » t-layer (tectogrammatical |.)]

e surface syntax » a-layer (analytical I.)

 morphematics * m-layer (morphological I.)
structural layers

« morphonology

- phonology » w-layer (word layer)

reasons
- analysis vs. synthesis/generation ——) richer information
 technical reasons (financial, temporal restrictions, implementation)
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Differences between FGD and PDT (cont.)

morphematics (FGD) vs. m-layer (PDT)
» morphemes for individual words are grouped
« grammatical categories ~ morphological tags
« annotated text is divided into sentences
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Differences between FGD and PDT (cont.)

structural layers
« technical root

« connecting constructions for coordination and apposition in PDT
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Differences between FGD and PDT (cont.)

1. surface syntax (FGD) vs. a-layer (PDT)

» each token of m-layer is represented by a node
(incl. prepositions, auxiliary verbs, punctuation, ...)

(vS. units corresponding to formemes)
—> edges for non-dependency relations

(other than coordination/apposition)

« function words (e.g., auxiliary verbs) usually below respective
lexical words

« exception: prepositions, subordinating conjunctions as parents of
lexical words
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Differences between FGD and PDT (cont.)

1. surface syntax (FGD) vs. a-layer (PDT)

» each token of m-layer is represented by a node
(incl. prepositions, auxiliary verbs, punctuation, ...)

(vS. units corresponding to formemes)
—> edges for non-dependency relations

(other than coordination/apposition)

« function words (e.g., auxiliary verbs) usually below respective
lexical words

« exception: prepositions, subordinating conjunctions as parents of
lexical words

« ellipses: elided words are not restored at a-layer

—)> a word modifying an elided word as a child of the 'lowest
ancestor
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Differences between FGD and PDT (cont.)

2. deep/tectogram. syntax (FGD) vs. t-layer (PDT)
* core vs. periphery
 specific constructions (direct speech, comparison)

 edges for non-dependency relations
 syntactically unclear expressions
« list structures
« phrasemes

* info on the (non)realization in the surface sentence (is_generated)
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Differences between FGD and PDT (cont.)

2. deep/tectogram. syntax (FGD) vs. t-layer (PDT)
* core vs. periphery
 specific constructions (direct speech, comparison)

 edges for non-dependency relations
 syntactically unclear expressions
« list structures
« phrasemes

* info on the (non)realization in the surface sentence (is_generated)
« topic-focus articulation

e coreference

* relative/ interrogative pronouns, personal pronouns (3 person)
« grammatical control, complement
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Other treebanks: Prague dependency family

Prague Dependency Treebank
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Other treebanks: Prague dependency family

Czech:

Prague Dependency Treebank and Discourse Treebank

1.0 (2001); 2.0 (2006); 2.5 (2011); 3.1 (2013)
http://ufal.mff.cuni.cz/pdt2.5/

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

http://ufal.mff.cuni.cz/rest/ CAC/doc-cac20/cac-guide/eng/html/index.html
« 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 Engll,_-hT-..-.-._,J a5t
(Penn Treebank lIl) oot

« adaptation of the PDT-like annotation
scheme to English

b

- tectogrammatical annotation FRED
* 12 440 annotated and checked trees L
o
#EmpVerb this #Comma
REG ACT ADVS
J this
Whether desirable or not, & \ .
this is a child-care program, ar program  #MNegprogram
. DISd PAT.member CM [ PAT.member
not an educational program. ar program not [ program
(Wall Street Journal 1286/49) l \j !
o
desirable #MNeg desirable child-care educational

PAT.member M PAT.member RSTR RSTR
PDT — FGD vs. PDT desirable not  desirable child-cars educational



Other treebanks: Prague dependency family

Prague Czech-English Dependency Treebank 1.04(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
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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

/ help’
PRED,

o.

T-wsj1469-001-p1s3
root LT

' pomahat

PRE PRED
helping \\\\\\\D jnepoméhé

o o) \h \\h 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 / strategie vdak tentokrat pfilig

this tento

RSTR RSTR

this Tato

But the strateqy isn’t helping much this time.

Tato strateqgie vSak tentokrat priliS nepomaha .
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Prague Czech-English Dependency Treebank

.
but #PersPron
PREC ACT

TWHEN

these abk
RETHR 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.

L]

T-wsj0003-001-p1=28
roat

uznat
PRED
ruznat muslt

o

#PersFron ale odehral_se
ACT FREC |PAT
Ala odahraly

udalost  jrok

ACT TWHEM. before
udalosti § lety pred

tento 35
RSTR RSTR
tyto A5



sition#PersPron
L AT

s
e

new /and,
RSTR // COMNJ \
mazda  u.s. service  part marketing
ACT LoC PAT FAT PAT

P
Vitull funkes SN,
ACT LOGC. basic _~ 7 [cohJ
Witulli zmnmi P// la \
#FersPron  nowvy prodaj sluzba soucist marketing
RSTR RSTR |PAT_M  PAT_M  PAT_M PAT_M
WS nowe prodej na  sluEby na  souéastina  marketing na
In the new position he will oversee Mazda 's U.S. sales, ,:Z
service, parts and marketing operations . americky spolecnost
RSTR RSTR
amarichiy spolecnosti
Vitulli bude ve své noveé funkci dohlizet na americky prodej, L
sluzby, soucasti a marketing spolecnosti Mazda. Mazda

I
Mazda



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

Rudolph Agnew , " ° years old and former

chairman of Fields PLC ,
was named *-1 a nonexecutive director of
this British industrial conglomerate.

PAT

Rudolph
HE

TWHEN

jmenowvat

FRED
jmenowan byl
#Een #ﬁnmma reditel
ACT  |APPS EFF
!. <Zfsln:ﬁtlerlewn
Agnew  pfadseda wykonnyg .luzunglnma-m!t
FAT M JPAT_M RSTR RSTR
Agnew | predsada nevykonnym !kﬂnglnmerétu

|

Rudalf byvaly spolecnost tento
RSTR RSTR RSTR
Rudali byvaly spolecnosti tohoto

britsky pramyslowy
RSTR RSTR RSTR
britského  prumysloveho

NonmEEEculve
RSTR Aapp

this  british indusirial
RSTR  RSTR  RSTR



Other treebanks:

Prague dependency family

Czech-English Parallel Corpus 1.0

(~15.0 M parallel sentences )
http://ufal.mff.cuni.cz/czeng/
* collected automatically
« annotated automatically

« European laws, subtitles, technical
documentation, electronic books,

newspapers, ...

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

PDT - FGD vs. PDT

Q,

SEnglishT

be
PRED

Wi |\-|l.-'a

#PersPro important hold
ACT RSTR PAT

n:subj ad%lcumfl vt ak;fin.-‘a

extremel iraq election / assembly
MAMMN ACT PAT i
ady: n:subj n:obj n:t§{+}{

constitutional
RETR
adj.attr

o
SCzechl
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v:fin/a |"I' C{
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Other treebanks: Prague dependency family

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

&

 Functional Arabic Morphology 3
I
 analytical layer AuxS
(about 130 000 tokens) ° ° °
. : b J
tectogrammatical layer , . Prod  Aaxy
Ji I J
ExD Adv_Msd Obj AuxP
o o} o} Q o} o} o
| pads 15 dlpl WS Ji Dlas 3
Adv_Msd Obj AuxY Atr Atr Adv  AuxY
S Y it gl
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._

zZone=ar zone= CS\
l-L,.,L.JE. vykresh
ExD Pred ™ AuxK
NNFS1---------- /VBSBPAA 7 L D A A

NNXX2-eeaeaeeee PDZST--ennnnne- NNF54----- A----
ULl s Sl I svou
LT Atr’d AuxZ Atr
NNXX2-weemmee- BERXT: [} rresmrmmee Paraermtns 1

*‘C‘:\..
a-tree,
zone=el
* OoKAKLa .
AuxG ExD Auxk
Z:--=mmmem==e= NNNP1l-----em--- 2
Ta Napowkidac
Atr Aftr
AANPl-c=ccceea- NNFS2=ccccccaaa
™Tng
Atr
AAFS2---mmmmee

laudamus sequimur
Pred_Co Pred _Co
VB-P---1P--A--- VB-P---1P--P---
divitias inertiam
Obj Obj
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

~ . ¢ Universal | ]
. a-tree a-tree a-tree
PDT-llke zone=en_prague zone=en_orig zone=en DependenCIGS
tree \ \\
requires . requires requires
Pred ™ AuxK ROOT root,
$VB-S-—-3P ------ i — VBZ VERB
merger approval merger japproval . merger/approval .
Sb Obj ™ SB]J OB] 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 AOXXeomaeT mmmem
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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

U’ Repository  Tresusry Treex  MoreApps  Events  About cuamn wf

PDT - FGD vs. PDT

Recently Used

PDT
30

HAMLEDT

CS

HAMLEDT

PML Tree Query

Towol for searching and browsing treebanks online

Prague Dependency Treebank 3.0

Train ard diest data of the Prague Dependency
Treehank 2.0 pdate of POT 25 and POIT 1.0,
feapuring armi n of discourse relations, dooument
Benres, extended texoual careference, bridging
anaphara, revised senimod, revised grammanemes
and other updases)

b Cemch  pOT

HamleDT - Czech

HamieD'T ks a compiiation of existing dependency
trechanis (or dependency camwersions of ather
trechanis), rarefanmed so that they all conform ta
the same annotation styke

B Coich HamlwD1

HamleDT - Portuguese

HamieDT s a compiation of existing dependency
trecbanis (or dependency comweTsions
treebanis), trarsformed so that they all
the same annoeation styke

1o

M LD

Bl Portupusse HamleDT

HAMLEDT

LA

CLTT
10

Featured Treebanks

HamleDT - Latin

~p=HamieDT is a commilation of cxistng dependency
trechanks [or dependency comversions of other
trechanks), transformed so that they all conform o
the s

me annotation styie. This is the HamieDT
conversion of the Latin Dependency Trechani </p=

BE Labn HamleD?

Czech Legal Text Treebank 1.0

<p=The Crech Legal Text Treebank (CLTT) S &
coliection af 1133 manually annctated dependency
trees. CLTT can: twa legal documenis: The
Arcouraing Art | 21 Call, 25 amerded) and
Decres on Double-entry Aocoursing for undemakers
(50072002 Col., 25 amenided).</p=

B Couch

& Prague Czech-English Dependency
Treebank 3.0

BE engiish B Coach



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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