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PDT

Prague Dependency Treebank
● Czech journalistic texts from 1990's
● 50 thousand sentences annotated manually on 

several layers
– morfological layer (part of speech, case, ...)
– analytical layer (surface syntax)
– tectogrammatical layer (deep syntax)
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Prague Dependency Treebank
versions and availability

● PDT 1.0 – published in 2001 (LDC)
● PDT 2.0 – published in 2006 (LDC)
● PDT 2.5 – published in 2011 (Lindat/Clarin, Creative 

Commons Licence)

● PDiT 1.0 – published in 2012 (Lindat/Clarin, Creative 
Commons Licence)

● PDT 3.0 – published in 2013 (Lindat/Clarin)
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Prague Dependency Treebank 2.0 
(PDT 2.0)

● published in LDC in 2006 (registration required)
● (mostly) manually annotated texts from 1990's

– 40%  general newspaper articles
– 20%  economic news and analyses
– 20%  articles from a popular science magazine
– 20%  information technology texts

● the annotation scenario was developed between 1996–
2000

● based on the Functional Generative Description (FGD, 
Sgall, Hajičová, Panevová, 1960's – 1980's)
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Prague Dependency Treebank 2.0
Three Layers of Annotation

● morphological layer (100% of data)
– 7,110 documents, 115,844 sentences, 1,957,247 tokens

● analytical (surface syntax) layer (75%)
– 5,330 documents, 87,913 sentences, 1,503,739 tokens

● tectogrammatical (deep syntax) layer (45%)
– 3,165 documents, 49,431 sentences, 833,195 tokens
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Prague Dependency Treebank 2.0
Three Layers of Annotation

Catching up...
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Máma mele maso.
[Mom is_mincing meat.]

PDT
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PDT – Morphological layer

Máma mele maso.
[Mom is_mincing meat.]

Máma [Mom] – noun, feminine, nominative, singular

mele [is_mincing] – verb, indicative, present, singular, 3rd person 

maso [meat] – noun, neutral, accusative, singular
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PDT – Analytical layer

Máma
[Mom]

mele
[is_mincing]

maso
[meat]

Máma [Mom] – Subject
mele [is_mincing] – Predicate
maso [meat] – Object
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PDT – Tectogrammatical layer

Máma [Mom] – Actor
mele [is_mincing] – Predicate
maso [meat] – Patiens

Máma
[Mom]

mele
[is_mincing]

maso
[meat]
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PDT – Tectogrammatical layer

A dependency tree, the nodes stand for auto-
semantic words only
● semantic labels (as counterparts of syntactic 

functions on the analytical layer) called functors are 
more grained, 44 labels

● some of them further specified by subfunctors, e.g. 
types of local modification (functor LOC “where” is 
further specified by subfunctors in, behind, under, 
along etc.)
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PDT – Tectogrammatical layer

● coordination/apposition – represented by tree 
edges although not expressing dependency
– algorithm for determining the proper parent – child 

relation (effective parentage)
● topic–focus articulation – (contrastively) 

contextually bound and contextually non-bound 
elements, comunicative dynamism expressed in 
node order
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PDT – Tectogrammatical layer

● coreference
– grammatical (given by grammatical rules)
– pronominal textual
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Prague Dependency Treebank 2.0

50 thousand sentences annotated on three layers

What now?
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Prague Dependency Treebank 2.0

Add more annotations!
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Prague Dependency Treebank
versions and availability

● PDT 1.0 – published in 2001 (LDC)
● PDT 2.0 – published in 2006 (LDC)
● PDT 2.5 – published in 2011 (Lindat/Clarin, Creative 

Commons Licence)

● PDiT 1.0 – published in 2012 (Lindat/Clarin)

● PDT 3.0 – published in 2013 (Lindat/Clarin)

more to come...
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Prague Dependency Treebank 2.5
(PDT 2.5)

● published in 2011, same data as PDT 2.0
– http://ufal.mff.cuni.cz/pdt2.5/

● correction of errors
● additional annotation

– multiword expressions
– segmentation to clauses within sentences
– new grammateme as complementation of noun number 

“pair-group” meaning
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Prague Discourse Treebank 1.0
(PDiT 1.0)

● published in 2012, same data as PDT 2.5
– https://ufal.mff.cuni.cz/pdit

● extended textual coreference, bridging anaphora

● first version of discourse annotation
– relations indicated by present (explicit) connectives
– between clausal arguments
– list structures, headings, captions
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Prague Discourse Treebank 1.0
Annotation procedure

● inter-sentential relations (and a part of intra-)
– annotated manually

● most of the intra-sentential relations
– annotated (partially) automatically, based on the 

tectogrammatical annotation
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Prague Discourse Treebank 1.0
Manual annotation steps

1) identification of a connective (no list)
2) extent of the arguments
3) semantic label (discourse type) 
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Prague Discourse Treebank 1.0
An example

Asi patnáctkrát jsem jí 
třísknul o zem, ale 
sotva jsem ji 
poškrábal.

[Lit.: I smashed it 
against the ground 
about fifteen times but 
I barely scratched it.]

t-ln94209-100-p4s8
root

#PersPron
ACT

patnáct
fifteen

THO

asi
about

EXT nr

#PersPron
PAT

třísknout enunc
to_smash

PRED

země
ground

MEANS

ale
but

ADVS

#PersPron
PAT

poškrábat enunc
to_scratch

PRED

sotva
barely

EXT basic
[ ]

[ ]
.

.
[ ]

conc
connective: ale
range: 0->0

[ ]

[ ]

.
[ ]

[ ]
.
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Prague Dependency Treebank 3.0
(PDT 3.0)

● published in 2013, same data as PDiT 1.0
– http://ufal.mff.cuni.cz/pdt3.0

● correction of errors
● additional or revised annotation

– new or revised grammatemes (resultative, factmod, sentmod), revised ellipsis, analytical predicates 
with light verbs, manual checks of automatic annotation of grammatemes, revision of sentence 
modality, ...

– pronominal textual coreference of 1st and 2nd person
– genres of documents
– updated discourse annotation
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Prague Dependency Treebank 3.0
(PDT 3.0)

updated discourse annotation

● correction of errors
● rhematizers as discourse connectives
● attribute discourse_special for metatext, headers 

and captions
● annotation of second relations
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Prague Dependency Treebank 3.0
Second relations

Občané, kteří v sebeobraně 
poškodili zdraví útočníka 
nebo ho dokonce zabili, 
bývají za své jednání často 
nespravedlivě stíháni.

[Lit.: Citizens who in self-
defence harmed health of 
the attacker or even killed 
him, are for their actions 
often unfairly prosecuted.]

občan
citizen

PAT

který
who

ACT

sebeobrana
self-defence

COND

poškodit
to_harm

RSTR

zdraví
health

PAT

útočník
attacker

APP

nebo
or

DISJ

#PersPron
PAT

dokonce
even

RHEM

zabít
to_kill

RSTR

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]

[ ]
disjalt grad

connective: nebo
connective: dokonce
range: 0->0
range: 0->0
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Prague Dependency Treebank 3.0
(PDT 3.0)

In the whole PDT 3.0 (50 th. sentences), there are
● 20,556 discourse relations

– 6,226 inter-sentential
– 14,330 intra-sentential

    (plus 83 list structures)

● 95,302 relations of textual coreference
● 23,312 relations of grammatical coreference
● 34,367 bridging relations
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Prague Dependency Treebank 3.0

50 thousand sentences annotated on many layers

What now?
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Prague Dependency Treebank 3.0

Add more annotations!

Yes, but...
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Prague Dependency Treebank 3.0

Expand!
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Prague Family of Treebanks

● Prague Dependency Treebank
(PDT 1.0, PDT 2.0, PDT 2.5, PDiT 1.0, PDT 3.0)

● Prague Czech–English Dependency Treebank
(PCEDT 1.0, PCEDT 2.0)

● Prague Dependency Treebank of Spoken Czech
(PDTSC 1.0)
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Prague Czech-English Dependency 
Treebank (PCEDT 2.0)

35/80



  

Prague Czech-English Dependency 
Treebank (PCEDT 2.0)

Richard Gordon Darman (May 10, 1943 – January 25, 
2008) was an American businessman and government 
official who served in senior positions during the 
presidencies of Ronald Reagan and George H. W. Bush.
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Prague Czech-English Dependency 
Treebank (PCEDT 2.0)

Dick Darman, call your office.
Dicku Darmane, zavolejte do své kanceláře. 
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Prague Dependency Treebank of Spoken Czech 
(PDTSC 1.0)

speech recognition and reconstruction

... and then up to the t-layer in a standard way

with classmates 
<cough> I think that 
relations were good

RATHER <gap> WE 
WILL_LICK RELATIONS 
WERE GOOD

Relations with 
classmates were good.
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What else do we have?

● Czech–English Parallel Corpus
(CzEng 1.0)

● HArmonized Multi-LanguagE Dependency 
Treebank
(HamleDT 1.0, HamleDT 2.0, HamleDT 3.0)
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CzEng

● CzEng 1.0 (Czech–English Parallel Corpus)

– published in 2012
– 15 million parallel sentences annotated up to the 

tectogrammatical layer
– everything annotated automatically
– used (mostly) for machine translation
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CzEng

● CzEng 1.0 (Czech-English Parallel Corpus)
– Ondřej Bojar, Zdeněk Žabokrtský, et al. 2012. The Joy of 

Parallelism with CzEng 1.0. Proceedings of LREC2012. 
ELRA. Istanbul, Turkey.

– http://ufal.mff.cuni.cz/czeng
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HamleDT

● HamleDT 3.0 (HArmonized Multi-LanguagE 
Dependency Treebank)
– compilation of 42 existing dependency treebanks 

(or dependency conversions of other treebanks)
– transformed into the same annotation style 

(similar to the analytical layer of PDT)

– HamleDT 4.0 → Universal Dependencies
● CoNLL annotation style
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HamleDT

● HamleDT 3.0 (HArmonized Multi-LanguagE 
Dependency Treebank)
– Zeman Daniel, Dušek Ondřej, Mareček David, Popel 

Martin, Ramasamy Loganathan, Štěpánek Jan, 
Žabokrtský Zdeněk, Hajič Jan: HamleDT: Harmonized 
Multi-Language Dependency Treebank. In: Language 
Resources and Evaluation, Vol. 48, No. 4, Springer 
Netherlands, Dordrecht, Netherlands, pp. 601-637, Dec 
2014

– https://ufal.mff.cuni.cz/hamledt
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PML

PML – Prague Markup Language

PML is a general XML-based format for all 
kinds of linguistically annotated treebanks.
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Prague Markup Language
three components for your data

● PML-schema
– data structure

● Stylesheet
– data appearence

● Macros
– data manipulation

46/80



  

Prague Markup Language
PML-schema

Description of the structure of the data
● types of nodes in the data (root, node, terminal, non-

terminal, …)
● relations among nodes (child relation between non-

terminal → non-terminal, non-terminal → terminal, 
coreference, discourse relations, ...)

● names and types (and special roles) of attributes
● values of enumerative attributes
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Prague Markup Language
PML-schema

  <type name="t-node.type"> <!-- simplified! -->

    <structure role="#NODE" name="t-node">
      <member as_attribute="1" name="id" role="#ID" 
required="1">
        <cdata format="ID"/>
      </member>
      <member name="is_generated" type="bool.type"/>
      <member name="t_lemma" required="1">
        <cdata format="any"/>
      </member>
      ...
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Prague Markup Language
PML-schema

      ...  
      <member name="functor" required="1">
        <alt type="func.type"/>
      </member>
      <member name="deepord" role="#ORDER" required="1">
        <cdata format="nonNegativeInteger"/>
      </member>
      <member name="discourse" required="0">
        <list ordered="0" type="t-discourse-link.type"/>
      </member>
      ...
    </structure>
  </type>
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Prague Markup Language
PML-schema

  <type name="t-discourse-link.type"> <!-- simplified! -->

    <structure>
      <member name="target_node.rf" required="0">
        <cdata format="PMLREF"/>
      </member>
      <member name="start_range" required="1">...</member>
      <member name="target_range" required="0">...</member>
      <member name="discourse_type"  type="t-discourse-
type.type" required="0"/>
      ...
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Prague Markup Language
PML-schema

      <member name="a-connectors.rf" required="0">
        <list ordered="0"> <cdata format="PMLREF"/> </list>
      </member>
      <member name="t-connectors.rf" required="0">
        <list ordered="0"> <cdata format="PMLREF"/> </list>
      </member>
      <member name="connective" required="0"> <!-- for searching in 
PML-TQ only (not in the distributed data) -->

        <cdata format="any"/>
      </member>
      ...
    </structure>
  </type>
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Prague Markup Language
Stylesheet

How to present the data to the user
● attributes displayed at nodes
● relations displayed between nodes
● shape of nodes and edges
● position of nodes
● …
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Prague Markup Language
Stylesheet

A
DT

NP

Lorillard
NNP

spokewoman
NN

S

said
VBD

,
,

VP

``
``

This
DT

NP

S

is
VBZ

VP

an
DT

NP

old
JJ

story
NN

.

.

-SBJ

-SBJ

-PRD
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Prague Markup Language
Stylesheet

A
DT

NP

Lorillard
NNP

spokewoman
NN

S

said
VBD

,
,

VP

``
``

This
DT

NP

S

is
VBZ

VP

an
DT

NP

old
JJ

story
NN

.

.

-SBJ

-SBJ

-PRD
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Prague Markup Language
Macros

Perl code to change the data or their 
appearence
● run by a key stroke

● annotation of the data
● various possibilities to present the same data
● …
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Prague Markup Language
Macros

t-cmpr9410-001-p4s2
root

až
RHEM
atom

jediný
RSTR
adj.denot

smlouva
DENOM
n.denot

jeden
RSTR
adj.quant.def

#Comma enunc
APPS
coap

hlavní
RSTR
adj.denot

ten
RSTR
adj.pron.def.demon

smlouva
DENOM
n.denot

který
ACT
n.pron.indef

#Oblfm
DIR3 nr
qcomplex

zakotvovat
RSTR
v

proklamativní
MANN
adj.denot

existence
PAT
n.denot

Český
RSTR
adj.denot

#Dash
CONJ
coap

Slovenský
RSTR
adj.denot

unie
APP
n.denot

celní
RSTR
adj.denot

a
CONJ
coap

který
ACT
n.pron.indef

mít
RSTR
v

lhůta
PAT
n.denot

výpovědní
RSTR
adj.denot

rok
THL
n.denot

jeden
RSTR
adj.quant.def

smlouva

. být restr

connective: Až na_(PJ)
range: 0->0_(PJ)
_(PJ)

.

SR

soustátí

conj

connective: a_(A_H_A)
range: 0->0_(A_H_A)
_(A_H_A)
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Prague Markup Language
Macros

root

APPS
Až na jednu jedinou,
tu hlavní

RSTR
která proklamativně
zakotvuje existenci
Česko - Slovenské celní
unie

CONJ
a

RSTR
která má výpovědní
lhůtu jeden rok

být být restr

connective: Až na_(PJ)
range: 0->0_(PJ)
_(PJ)

být omezení conj

connective: a_(A_H_A)
range: 0->0_(A_H_A)
_(A_H_A)
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Prague Markup Language
treebanks

Which treebanks we have in PML?
● Prague family of treebanks

(PDT, PCEDT, PDTSC, CzEng, ...)

● HamleDT

● Tiger Corpus, BNC, Penn Treebank, ...
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Prague Markup Language
application framework

Once the data are in PML, you can
● use Tree Editor TrEd to open, browse and manually 

edit the data
● use btred to process the data from the command 

line – apply perl/btred scripts to the data 
● use PML-Tree Query to search in the data
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PML-Tree Query
outline
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PML-Tree Query

PML-TQ is a powerful open-source user-
friendly search tool for all kinds of 
linguistically annotated treebanks.

PML – Prague Markup Language (XML)
TQ – Tree Query
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Before PML-TQ

Netgraph 2.0 (Mírovský 2000 – 2008)

client-server based search tool for PDT and other treebanks
graphically oriented creation and representation of the query
graphical representation of the result
powerful but easy-to-use query language – aimed at linguists 
without programming skills
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Before PML-TQ

Netgraph 2.0 query language
determined by the requirements set by the annotated data

e.g. to study:
word order – a way to control left–right order of nodes
coreference – a way to establish a non-dependency relation 
between nodes and set attributes of both nodes
across layers – a way to access lower layers with non-1:1 
relation among nodes
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PDT Requirements

Complex Evaluation of a Node
multiple attributes evaluation (an ability to set values of several attributes 
at one node)
alternative values (e.g. to define that functor of a node is either a 
disjunction or a conjunction)
alternative nodes (alternative evaluation of the whole set of attributes of 
a node)
wild cards (regular expressions) in values of attributes 
negation (e.g. to express “this node is not an Actor”)
relations less than (<), greater than (>) (for numerical attributes)
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PDT Requirements

Dependencies Between Nodes (Vertical Relations)
immediate, transitive dependency (existence, non-existence)
vertical distance (from root, from one another)
number of sons (zero for leaves)

Horizontal Relations
precedence, immediate precedence (positive, negative)
horizontal distance
secondary edges (secondary dependencies, coreferences, long-range 
relations)
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PDT Requirements

Other Features
multi-tree queries (combined with general OR relation)
skipping a node of a given type (for skipping simple types of coordination, 
apposition etc.)
skipping multiple nodes of a given type (e.g. for recognizing the rightmost 
path)
references (for matching values of attributes unknown at the time of creating 
the query)
accessing several layers of annotation at the same time with non-1:1 relation 
(for studying relation between layers)
searching in the surface form of the sentence
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Netgraph



  

Netgraph



  

PML-Tree Query

PML-TQ is a powerful open-source user-
friendly search tool for all kinds of 
linguistically annotated treebanks.

PML – Prague Markup Language (XML)
TQ – Tree Query
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PML-Tree Query

PML-TQ (2009): Petr Pajas, Jan Štěpánek
Pajas Petr, Štěpánek Jan: System for Querying Syntactically 
Annotated Corpora, in Proceedings of the ACL-IJCNLP 2009 
Software Demonstrations, Association for Computational 
Linguistics, Suntec, Singapore, pp. 33-36, 2009
http://ufal.mff.cuni.cz/pmltq/

Currently maintained and developed by:
Michal Sedlák and Matyáš Kopp
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PML-Tree Query

Client-server architecture

● 3 clients
● 2 backends (servers)
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PML-TQ: Servers

2 backends (servers):

● database (PostgreSQL, Oracle)
– suitable for large(!?), static treebanks

● Tree Editor TrEd
– small, changing data (up to ~10k trees)
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PML-TQ: Clients

3 clients:

● Web browser (SVG, CSS, Javascript)
– portable, limited functionality

● TrEd
– requires installation, full power of TrEd 

environment
● command-line (simple, text-based)
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PML-Tree Query

Query Language Highlights

● queries can span over all layers of annotation (including 
annotation dictionaries) and over all sentences in one document

● allows arbitrary logical constraints

● supports output filters (generate custom text output, compute 
statistics, ...)

● offers graphical query representation with relations (links) 
between nodes depicted as arrows

● understands PML data model (no conversion, no information loss)
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PML-Tree Query in TrEd



  

PML-Tree Query
outline

● PDT – Prague Dependency Treebank
● Discourse relations in PDT 
● PML – Prague Markup Language
● PML-Tree Query

● PDT and PML-Tree Query

● PDTB and PML-Tree Query
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Prague Dependency Treebank ≥2.0
three layers of annotation

● morphological layer (100% of data)
– 7,110 documents, 115,844 sentences, 1,957,247 tokens

● analytical (surface syntax) layer (75%)
– 5,330 documents, 87,913 sentences, 1,503,739 tokens

● tectogrammatical (deep syntax) layer (45%)
– 3,165 documents, 49,431 sentences, 833,195 tokens
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Prague Dependency Treebank ≥2.0
data division

● 10 parts on each layer
– train-1, train-2, …, train-8 (80% of the data)
– dtest – development test data (10%)
– etest – evaluation test data (10%)

● the tectogrammatical layer in PML-TQ
– PDT 2.0, PDT 2.5: train-1...8,

i.e. 38,727 (out of 49,431) sentences

– PDiT 1.0, PDT 3.0: train-1...8, dtest,
i.e. 43,955 (out of 49,431) sentences

79/80



  

PML-Tree Query

The Demo at last!
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