
PML: Prague Markup Language
XML language 

Generic language for representation of tree structures 
and their linking 

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

No bias towards dependencies or constituencies 

PML Schema to define the structures (think DTD, XML 
Schema)



Multiword expressions in the 
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– Day 2
Pavel Straňák



PML: data structures
atomic type (string): 
format 

ID 
PMLREF 
integer, positiveInteger, 
date, time, duration, … 
any 

enumeration type 

structure (attr: value 
pairs) 
list (ordered, unordered) 
alternatives 
sequence 
(container)



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). 



PML: roles and validation
roles: TREES, NODE, 
CHILDNODES, ID, KNIT, 
ORDER, HIDE 

Cross-reference (e.g. 
coreference)  

Multi-layered  

separated files  
file-id#id  

Validation  

PML Schema can be 
validated by a RNG 
Schema  
PML Schema can be 
converted via XSLT to 
RNG Schema 
(validation of the data) 



PML⁴

Non-trrebanking applications: 

Treex: NLP processing framework; originally 
developed for tree-to-tree MT system. 

Learner corpus CzeSL: multilayer error annotation 
with corrections 

Treebanks in PML:  

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

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) 
Java libraries built for feat editor 

Tools: 
Tred (edit trees, search trees, search PML-TQ databases remotely) 

btred, ntred, jtred (various command line versions) 
PML Tree Query: https://lindat.mff.cuni.cz/services/pmltq/ 
MEd: linear annotations, e.g. alignment of parallel data, audio transcription 
Law: morphological annotation tool 
Feat: layered annotation of learners corpora 
Capek: annotation tool tailored to school children and grammar

https://lindat.mff.cuni.cz/services/pmltq/
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More PDT 2.0 annotation – 
list structures

List structures:  nodetype= list, a/lex.rf is empty 

Foreign Phrases 

generated node with t_lemma #Forn + flat list of 
members with a functor FPHR 

Identifying expressions 

generated node with t_lemma #Idph + flat list of 
members with a functor ID



Foreign phrases
Czech vs. Chinese name of a person

t-ln94209-25-p2s1B
root

dostatečný
EFF
adj.denot

označit enunc
PRED
v

včerejší
TWHEN nr
adj.denot

#PersPron
ACT
n.pron.def.pers

setkání
TWHEN after
n.denot.neg

Klaus
PAT
n.denot

Václav
RSTR
n.denot

premiér
RSTR
n.denot

objem
PAT
n.denot

obchod
APP
n.denot

čínský
RSTR
adj.denot

#Dash
CONJ
coap

český
RSTR
adj.denot

vzájemný
RSTR
adj.denot

#Forn
ACT
list

Jie
FPHR
fphr

Süan
FPHR
fphr

#Dash
FPHR
fphr

pching
FPHR
fphr

místopředseda
RSTR
n.denot

shromáždění
APP
n.denot.neg

poradní
RSTR
adj.denot

politický
RSTR
adj.denot

lidový
RSTR
adj.denot

Čínský
RSTR
adj.denot

stálý
RSTR
adj.denot

který
ACT
n.pron.indef

tento
RSTR
adj.pron.def.demon

den
TWHEN basic
n.denot

být
RSTR
v

návštěva
LOC basic
n.denot

ČR
LOC nr
n.denot

.

.

.

. . .

File: ln94209_25.t.gz, tree 3 of 8

Za nedostatečný označil po včerejším setkání s premiérem Václavem Klausem objem vzájemného čínsko- českého obchodu stálý místopředseda Čínského lidového politického poradního
shromáždění Jie Süan- pching, který je v těchto dnech na návštěvě ČR.

Czech
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Identifying phrases
Often proper nouns, unfortunately not always. 3 
book titles here, only the first #Idph. 



#Forn and ID
Foreign expressions are not always governed by #Idph 
and have ID functor
t-node [ t_lemma = '#Forn', functor = 'ID' ] 
>>count() 
660

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

Does this mean that non-IDs are not proper nouns?



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

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



What about all those 
bubbles?
They seem to mark MWEs more consistently



MWE annotation in PDT ≥ 2.5

New annotation of “any MWEs”, looking at plain text 

additional annotation over t-layer (s-files), merged back  

Storing the lexicon: SemLex 

Pre-annotating known MWEs using trees 

NEs also annotated



Tectogram. structure of a MWE

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) 

771 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



PDT 2.0 + s-data

PDT 2.0 data; format: PML  

addition of s-layer (“sense”) 

not a deeper layer,  
referes to a-nodes or t-nodes 

a list of pairs (lexicon.ref, [t/a]-node.ref.list)

w-layer

m-layer

a-layer

t-layer

s-layeror

Annotation lexicon



Typical texts with MWEs
colours specify multiword lexemes vs. types of 
named entities



Typical texts with MWEs
colours specify multiword lexemes vs. types of 
named entities







text generated from t-layer  
+ MWEs (t-nodes)

markup (show, remove, NEs)

SemLex Editor



Annotation method
1. Pre-annotate: rule-based (limited MWEs, external) 

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

3. Identify NEs and MWEs  

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



MWEs in a tree, attributes listed



Statistics1

Whole t-layer of PDT: 675 000 t-nodes 

16,3% of content words take part in MWEs 

63% of the data annotated in parallel 

8,816 MWEs (types), 5,352 of those  identified by 
annotators, added to SemLex

������

/ /

������



Statistics2

# List the MWE types 

t-root $r := [ ]; 
  >> for $r.mwes/type give 
$1,count() sort by $2 desc 

lexeme 20078
person 6927
institution 4940
number 3629
object 2883
time 2644
location 1876
address 136
foreign 132
biblio 35



Semlex

All MWEs in PDT (t-layer) 

basic (quotation) forms 

lemmatized forms 

dependency structures 

t-trees, i.e. no 
prepositions, for instance



Tectogrammatical structure of a MWE

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) 

771 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



Problem:  
t-lemma not generic enough

All of these variations share the basic lexical meaning 

They should be specified by attributes explicating the 
relationship to the basic lemma (meaning) – someday 

Diminutives: dům, domek, domeček (1st, 2nd degree) 

Gender opposites: ředitelka (female director) 

Lemma variants: občanský zákoník (citizen law codex) 

771 of 8816 Semlex entries with >1 tree-structure



More Problems

empty nodes 

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

t-layer

Too simple tree structures 

Aux representation needed for MWE semantics 

“na zdraví” – [on health] meaning “cheers” 

“na” isn’t there in the t-layer

Semlex



Inter-annotator agreement

Modified Weighted Kappa (Cohen’s) 

Weight function with values indicating “relative 
information” of a tag 

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

Over all parallel data, per batch of files, and per file 

Final pairwise Kappa around 0.7
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Speed analysis

Log 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



Speed of annotations
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Speed of annotations
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All data and tools are public, except SemLex:  
 
 

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

Gold standard version is included in PDT since v2.5

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


MWE annotation vs. DPHRs

# DPHRs agree with MWEs 

t-node $n3 := 
[ functor = "DPHR", 
    same-tree-as t-root 
    [ member mwes 
         [ tnode.rfs $n3 ] 
] ]; 

>>count()

být na_stejné_lodi
mít na_mysli
přijít na_řadu
být k_dispozici
pád tím
stát co_stůj

335 occurrences



MWE annotation vs. DPHRs2

# DPHRs DO NOT agree with 
MWEs 

t-node $n := 
[ functor = "DPHR", 
    0x same-tree-as t-root 
    [ member mwes 
         [ tnode.rfs $n3 ] 
] ]; 

>>count()

dávat váhu
dát za_pravdu
mít k_dispozici
hodit jiskru
spadnout z_nebe
dostat přes_prsty

800 occurrences 😞



MWE annotation vs. DPHRs3

335 agreements vs. 800 disagreements 

Agreements and disagreements look rather similar 

Clearly work to be done



MWE annotation vs. 
is_name_of_person
is_name_of_person is an attribute: heuristic used in 
PDT 2.0 to identify names of persons 

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

In 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)



Person2

t-cmpr9410-029-p3s1
root

#EmpVerb enunc
PRED
qcomplex

firma
ADDR
n.denot

Běhal enunc
ID
n.denot

Ilja
RSTR
n.denot

a
CONJ
coap

spol enunc
ID
n.denot

zajišťující
RSTR
adj.denot

práce
PAT
n.denot

umělecký
RSTR
adj.denot

#Dash
CONJ
coap

kovářský
RSTR
adj.denot

a
CONJ
coap

restaurátorský
RSTR
adj.denot

hlavně
RHEM
atom

Morava
LOC basic
n.denot

střední
RSTR
adj.denot

.

. .
.

# is_name_of_person not 
annotated as MWE: PERSON 

t-node $n := 
[ is_name_of_person = "1", 
    0x same-tree-as t-root 
    [ member mwes 
[ type = “person", tnode.rfs $n 
] ] ]; 

>>count()

9352
“Ilja Běhal and co.”

error of the heuristics

No embedded  
entities (yet)

(398 the other way, e.g. Kaláb->doktor)



MWEs in PDT Summary

DPHR – should be marked as MWEs, but they are not 

To be done 

is_name_of_person  

different instructions: also single-words, no titles 

sometimes errors 

NEs – add to Semlex, add structures, add grounding



MWEs in PDT Summary2

Lexemes 

t_lemmas need to be more generic (e.g. no gender) 

tree structures in Semlex need to capture more: 

auxiliaries 

morphological and other surface limitations



MWEs in PDT Summary3

Quite some work remains to be done, but: 

We still have a large treebank with deep annotation of a 
very large number of multiword expressions 

43955 sentences, 43280 include MWE annotation 

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


