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Prague Dependency Treebank

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

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

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

e survey of data formats and tools
* releases: 2.0 (2006), 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 -
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.)

e stand-off annotation

 manual annotation
with a massive post-annotation consistency checking
e formats and tools:

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

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

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

Nékteré 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.] —

Nékteré
kontury
problému
se

vSak

po
oziveni
Havlovym
projevem
zdaji

byt
jasnéjsi

Lemma

néktery

kontura

problém

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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=,

aIN95047-085-p2s2

. AuxS
PDT: a-layer
=
" . . - . . viak-. :
Nektere, kontu.ry problem,u se ysakvgg ozivenim S Auxh
Havlovym projevem zdaji byt jasnéjsi . -
[Some contours of the problem seem to be clearer R
after the resurgence by Havel's speech.] > / zdaji
- g _ Fred_Co
o FCH 9
.'Ikc:;hi_urg,r se PO b‘J,"t
18b % AT AuxP  Obj
o o o o
Meékteré problemu ofiveni jasnéjii
Atr Atr Adhy Frnom
e
projevem
| Atr
o
Havlowym
Atr
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PDT: t-layer

e 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

e 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)

e tectogrammatical tree structure
— t-lemma
— functor
— grammatemes (16 attributes starting with the prefix gram )
—IS_member
— Is_parenthesis_root
—id
— reference to a-layer
e topic-focus articulation (TFA)

— deepord
— tfa

e coreference
— coref_text.rf
— coref_gram.rf

PDT - FGD vs. PDT Lopatkova



o

PDT: t-layer B

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

A0At =8 anunc

[Some contours of the problem seem s
v degldispd.ind
to be clearer after the resurgence ) ore . rid i
by Havel's speech.] N 4
véak ontura #Gen  jozheni t"v
t_PREQ FAT Tt ACT t_TWHE .aftar _ERF
atam nidenct goomplex| n.denowned - v ded| dispmad:nil. verbmad:nil
fam. pl neut.negl sg - proc.itg res0.tensa:nil

problém  kterj #PersPion—— -praBv  #Cor  jasny

t AFF f_RSTR t_PAT flACT 1 ACT f_PAT
n.denat adjpron.indef n.prondef.pers nidenct goomplex adjdenot
inan.sg  indafq fempl3.basic  inansqg camp.negd

L)

Hawal

fACT

n.denot

anim.sg

farsan_namsa
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n n E Q jlt
Linking the layers g 7
~ g s /i .
 references from a higher | #perspron,’ /[ les

ACT /| |\ DIR3

layer to a lower layer:
o t-layer = a-layer
» a-layer > m-layer

* m-layer - w-layer %
 1:1 correspondence between
nodes of the m- and a-layers
5
)
E| o O B G s
S
%-1 Y Y '!’ iy )
= O O 0 O <
= Byl by Sel dolesa :
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Division of the data to layers

s

00000

1000000
lokens

t-layer

a-layer

1500000

m-layer
-
P

2000000

IN94206_1.m.a4
f o

94208 1.w.02 IN94206_1.a.gz | InB4206_1.t.gz

In94206_2.m.g2
+ INg4206_2.8.97 | In94206_2 t.gz
In94206_2.w.gz

In94206_3.m.g4
"9 1n94206_3.a.92 IN94206_3.tgz

In94206_3.w.gZ
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Division of the data into training and test si

t-layer

a-layer

m-layer

___

- train
i diest
. efest

- [

A

0 500000

_. A

1000000
tokens

500000 2000000
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Number of tokens from the particular sources

2000000
9.10%
1750000
; e
5 1500000
i 11.86%
E 1250000
S 63.00% \\
@ 1000000
-E 61.20%
S 750000
Z
500000 76.79%
19.05% :
550000 15.53%
14.31%
D H.?Eni'{l | 11.4ﬂTﬂ | W
m-layer a-layer t-layer
Layers of annotation
[[] Ceskomoravsky [ | Mlada fronta [ | Lidové noviny [ |Vesmir
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patit.enunc
fiPRED
decl.disp0.ind
ploc. t0.res0.sim

[ ]
avEteva Aktiyita
cAACT 1 DIR3. betw
n.denot nmidena
fem.pl =m.pl
chsti  clone
COM f BETR  f ARG
ap adjidenct n.deng

posiregl  anim.p

kino divadke  mabk mlady epublika
f_PAT_M f PAT_M f_EXT basic f RSTR  fiLOC. basic
ndenot ndenot adjiquantgrad adjdenct denot

neut. pl neut. pl acomp.baskc  pos.negl  fam.sg

Cesky
f_RSTR
ad|.denot

pos.negl



o

tIn24210-39-p2s1B
- — atit.enunc
0
Auxk
B\ [aktivity
| Coord | Ak,
| | \
o o o Q
kin  divadel /asté /lidh,
Atr_Co Atr_Co/ Atr | Atr
6 © o
méné miadych v
Adv  Afr AuxP
P kino divadle  mak mlady publika
rrepublice f_PAT_M f PAT_M f_EXT basic f RSTR  flLOC. basic
| Atr ndenot ndenot adiquantgrad adjdenct nldenct
6 neut. pl neut. pl acomp.baske  pos.negl m.sg
Ceske
Atr

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 {_RSTR

_ ) ad|.denct
in the Czech republic.] nos.neqn



o

-

+In94210-2-p3s?

a-In3421 T
AuxS _'“"-___q___ __"---.___ N root
R *
_— /|méla .
e /" |Pred Auxl
d_,d-r"'-- »"/ |I
o o o 0
/ \
Fl'pdle by /&t veniknout
AuxP Aux{Y Sb Obj
o o 0
slov tato bﬁl‘em
Adv Atr AP
P 2
yd Koukala [2 ™\
e | Atr | Coord
o 4 o 0 o al
I"priméltc:ra Jana roku pal
| Atr Atr Adv Co Adwv [
o
prazskeho
Atr

f_ RETR
n.denct
anim.sg
person_name

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

cpl.t0.resD.shm

8]
it a
_ACT COMNJ
n.denot coap
fem.sg
tento rok
t RSTR f TPAR_M
adj.pron.def.demon  n.denct
nan.sg

rimator
fIRSTR
nidenot
ahim.sg

prazsky
f_RSTR
ad|.denot
pos.negl

pal

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



Spolecnost vyrabi model Charade japonské
automobilky Daihatsu, ktery je v Ciné
pouzivan mimo jiné jako taxi.

[The company produces the Charade model
of the Japanese car factory Daihatsu, which
is used in China also as a taxi.]

h‘ abét.enunc
t_PRED

v dechdispD.ind
proc.ithyres0. sim

-
H'\.

spoleénost model .

tACT  f|PA =
n.denat denot T
fem.sg iMan. sg .l
- & " "
Charade autdmobilka o,
f 1D | ARP
n.denct denct .
fem.numbernr fgm.sg *\
] » I‘
Daihatsu japonsky  ktery
10 f RETR i _PAT
n.denct adj.denot  n.pron.indef

fem.number:nr pos.negl  genderinherrelat. number: inher. person:inher

japanské Daihatsu |

-
Auxk
__-," I.."Ip;i'g!uil'ﬁ'll'l
L / | Ath,
“ o d o o
Kery je v  mimo
Auxd Sk AuxV Hi:m-F'.____ﬁu.tF'
o o o
Ging  jiné /taxi
Adv  Ady Aty
o
jaka
Aux

u}' at

_RATR
v decligis pOvipd
proc.itD ¥es0.sMw

Cina jiny taxi

t LOC.basic f RESTR f_COMPL
goomplex  n.denct noenct  n.denot

fem.sg reutsg  neut.numb



Differences between FGD and PDT
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Differences between FGD and PDT

FGD PDT

t tectogrammar/deep syntax o t-layer (tectogrammatical |.)]
e surface syntax * a-layer (analytical I.)

* morphematics * m-layer (morphological |.)

structural layers
 morphonology

- phonology e w-layer (word layer)

reasons
e analysis vs. synthesis/generation C—) richer information
e 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
e grammatical categories ~ morphological tags
e annotated text is divided into sentences
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Differences between FGD and PDT (cont.)

structural layers
e technical root

e 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

e 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

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

e 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)

e 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)

e 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)
o 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 1.0 (2001), 2.0 (2006)
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Other treebanks: Prague dependency family

Prague Dependency 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/cac _20.html
» morphological annotation (652 000 tokens, 32 000 sentences)
 analytical annotation (493 000 tokens, 25 000 sentences)
 both written and spoken language
« manually annotated

Prague Dependency Treebank of Spoken Czech
http://ufal.mff.cuni.cz/pdtsl/
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Other treebanks: Prague dependency family

Prague English Dependency Treebank 1.0 (2009)

) teXtS from the Wa” Street Journal EngliahTw&jJEEE-aﬂfﬂ
(Penn Treebank I11) root

« 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
| this _
Whether desirable or not, i \ \
this is a child-care program, ar program  #Neg/program
. DIsd PAT.member CM [/ PAT.member
not an educational program. ar program not [ program
(Wall Street Journal 1286/49) l \j !
0
desirable #Neg desirable child-care educational
PAT. berCM  PAT. ber RSTR RSTR
PDT - FGD vs. PDT dezir?h?;:n - not deair;nl:ui:n Erchild-mre educational



Other treebanks: Prague dependency family

Prague Czech-English Dependency Treebank 1.0(2004)

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

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

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

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

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/

° |

T-wsj1469-001-p1s3
root Treea.

o]

EnglishT-wsj_1469-s34
root S

. help;
PRED,

TUNN

' pomahat

PRED f
jnepoméhé

—

P

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 v8ak tentokrat pfili§
this tento
RSTR RSTR |
this Tato E

But the strateqgy isn’t helping much this time. Tato strateqgie vSak tentokrat priliS nepomaha ._
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Prague Czech-English Dependency Treebank

(o]
EnglishT-wsj_nooz-=55
oo

.
but #PersPron
PREC ACT

TWHEN

these a5
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-p1528
root

uznat
PRED
uznat 1

o

#PersFron  ale odahrat_se
ACT FREC |PAT

Ala odahraly

udalost  jrok

ACT TWHEM. before
udalosti f lety

tento 35
RSTR RSTR
tyto a5



sition#PersPron
LiCiC ACT

New

._-" ra R
,.-"'f___-'fﬁr'lﬂx\
RETH

././ - \

mazda LL.5. service  part marketing
ACT Lo PAT FAT

PAT

P
Vitull funkes AN
ACT LOC basic 4 |BoN
Witalli zmnmi P// !a \
#FersPron  nowvy prodaj sluzba soucast marketing
RSTR RSTR |PAT_M PAT I PAT M PAT M
VS nowe prodej na  slufby na  souéastina  marketing na
In the new position he will oversee Mazda 's U.S. sales, j
service, parts and marketing operations . americky spolecnost
RSTR RSTR
amarichiy spolecnosti
Vitulli bude ve své nové funkci dohlizet na americky prodej, L
sluzby, soucasti a marketing spolecnosti Mazda. Mazda
I

Mazda



Pétapadesatilety Rudolf Agnew, byvaly
predseda spole¢nosti Consolidated Gold
Fields PLC, byl jmenovan nevykonnym

feditelem tohoto britského priumysloveho o
konglomeratu. prei i
Rudolph Agnew , 55 years old and former ! 3
chairman of Consolidated Gold Fields PLC , %m E:TE‘:
was named *-1 a nonexecutive director of

this British industrial conglomerate.

Rudolf byvaly spolecnost

Z-51

Rudolph
NE

farmer plc
TWHEN

Consolidated Gold
NE NE

#Comm#hewNode
APPS

jmenovat

FPRED

jmencwan byl

feditel

EFF
jfeditalsm
wykonny konglomerat
RSTR RSTR
nevykonnym tzknnglnmerétu

tento britsky prumyslovy

this british industrial
RSTR RSTR RESTH



Other treebanks:

Prague dependency family

Czech-English Parallel Corpus 1.0

(~15.0 M parallel sentences)

http://ufal.mff.cuni.cz/czeng/
* collected automatically
e annotated automatically

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

newspapers, ...

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

SEnglishT

be
PRED

*.-:fu\-ul.-'a
#PersPro important hold
ACT RSTR PAT
n:subj ad%::-:-n*l il ak;fin.-‘a
extremel iraq election / assembly
MLAMM ACT PAT T
ady: n:gubj n:gbj n:tg\-+}{
constitutional
R5TR
adj:attr
o
SCzechl
@/ J
byt

*.-:.fi n/a |"I' C{

duleiitl_.'r/ probéhnfut

shromazdéni
ndo+2

ustavni

adjcompl  wvZe+fin/a
g g
smirng irak volba
adw: nv+eE n:i

adj.attr



Other treebanks: Prague dependency family

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

o

* Functional Arabic Morphology i
 analytical layer AuxS
(about 130 000 tokens) ° ° °

) : Pk ¥
- tectogrammatical layer , Prod  Aacy
ol LAk 8 s J
ExD Adv_Msd Obj AuwxP
| pada 15 FEY) W i Al 3

Adv_Msd Obj AuxY Atr Atr Adv  AuxY

4] Lo 4]
S Y iyl
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

29 treebanks
http://ufal.mff.cuni.cz/hamledt/

a-tree a-tree. a-tree a-tree
zone=ar zone= CS\ zone=el zone=la
asslio varESII . OOKAKL . \\
ExD Pred AUKK AuxG ExD AuxK Coords,
NNFS1---------- VB-S---3P-A<; e - ST . NNNP1---------- 7 o TR A —
tlsJ tim vizitku Ta Napokiac laudamus sequimur
Atr \ Adv Obj Atr Atr Pred_Co Pred_Co
NNXX2----emmv !PDZS? ---------- NNF54-----A---- AANP1--—------ NNFS2-----nsn-- - VB-P---1P--A--- VB-P---1P--P---
1] g all I svou e divitias inertiam
Atr ol iz Atr alr Obj Obj
NNXX2-—eememe- AAXX2. P8FS54--——-——- 1 AAFSD i NNFP4---------- NNF54--------
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