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Motivation

searching in complex lexicons
Valency lexicons for a demonstration
PML format

Viewing — TrEd

Searching — PML-TQ

Interlinking
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Motivation

Electronic lexical resource (an example):

Simple bilingual dictionary

What we need to find?

search the lemma look 1. (gaze, stare) regarder; 2. ...
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Motivation

Electronic lexical resource (an example):

Simple bilingual dictionary

What we need to find?

search the lemma look 1. (gaze, stare) regarder; 2. ...
fulltext search "looking forward to"
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Motivation

Electronic lexical resource (an example):

Simple bilingual dictionary

What we need to find?

search the lemma look 1. (gaze, stare) regarder; 2. ...
fulltext search "looking forward to" ... ¢. she's looking forward to
. going on holiday — elle a hate de
regular expressions  /look.* to/ partir en vacances ...
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Motivation

Electronic lexical resource (an example):

Simple bilingual dictionary

What we need to find?

search the lemma look 1. (gaze, stare) regarder; 2. ...
fulltext search "looking forward to" ... ¢. she's looking forward to
. going on holiday — elle a hate de
regular expressions  /look.* to/ partir en vacances ...
) " 0
advanced search a word Wlth more than stand — 1. se lever; 2. tenir
five translations” debout; 3. se trouver; 4. marcher
sur; 5. rester valable; 6. se
présenter; ...
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Motivation (2)

Lexicons with complex hierarchical structure (1)

FrameNet

20 children

total
Searching for:
lemma
name of the frame .
. 51 children
Confronting_problem Resolve_problem total
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Motivation (3)

Lexicons with complex hierarchical structure (2)

RoLes

Ve rbNet + AcenT [+ANIMATE | +ORGANIZATION]
+ THEME
*
L ]

Source [+AaMMATE | [+LocaTiON & -REGION]]
Benericiary [+animaTE]

Frames [REF][KEY]

NP V NP
exampLe  "The thief stole the paint."
SYNTAX Acent V THEME

. seMANTICS MANNER(DURING(E), ILLEGAL, AGENT)

SearCh|ng fOF HAs_PossessIoN(sTART(E), ?Source, THEME)
HAs_possessioN(END(E), Acent, THEME)
noT(HAs_possession(eEnND(E), ?Source, THEME)) cause(AcenT, E)

NP V NP PP.source

Iemma exampLe  "The thief stole the paint from the museum."

SYNTAX Acent V THeme {{+src}} Source

SEMANTICS MANNER{DURING(E), ILLEGAL, AGENT)
HAs_possEssioN(sTART(E), Source, THEME)
HAs_possession(EnD(E), Acent, THEME)
noT(HAs_possessioN(END(E), Source, THEME)) cause(AcenT, E)

NP V NP PP.BenEFICIARY

exampLEe  "The thief stole the paint for Mary."

SYNTAX Acent V THeme {For} BENEFICIARY

SEMANTICS MANNER{DURING(E), ILLEGAL, AGENT)
HAs_PossEssION(START(E), ?Source, THEME)
HAs_possession(eno(E), Benericiary, THEME)
noT(HAs_possessioN(END(E), ?Source, THEME)) cause(AcenT, E)
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Motivation (4)

Lexicons with comp

Corpus Pattern Ana
Last

ex hierarchical structure (3)

ysis

Nao. || %

Pattern / Implicature

|

86% [[Eventuality | Physical Object | Psych]] last [NO OB]] [Adv[Time]]

[[Eventuality | Physical Object | Psychl] continues (to exist) for a particular length of time expressed by [Adv[Time]]

2  13% [[Eventuality | Physical Object]] last [NO OBJ] [NO ADVL]
[[Eventuality | Physical Object]] continues to exist for a long time
3 2% [[Physical Object]] last [[Human]] [AdvI[Time]]

[[Physical Object]] does not run out and is enough for [[Human]] for [Adv[Time]]

Searching for:

lemma
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Motivation (5)

Lexicons with complex hierarchical structure (4)
vyckat?

vyckavat,

odkladat neco na pozdejsi dobu
linger-53.1
no

impf

.pockat’ cekat:

Verbalex

Searching for: Eekats, vyEkaty, vyckavaty, pockat; =

AG -::persun:l::»iglal UERBObl ﬂCTiact:zbzilimq
pockal s ndkupy
Iemma vyckal s odjezdem
cekal s pfipitkem
. prirm
Lists for o
E| Eekats, vyékat;, vyckavat;, pockat; =
verb roles obl obl obl _ obl
AG <person:1> . . VERB ACT{ECt:2}5+EfH"? TIME‘:pumt:ﬁ}dc+iehaz
morphemic roles pockali se zahdjenim porady do étyf hodin
verb classes, etc. pim
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Motivation (6)

Example query

find a reflexive verb

with optional TIME complement

realized in other than prepositional genitive case
that has more than two synonyms

hardly by a regular expression
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Motivation (6)

Example query

find a reflexive verb

with optional TIME complement

realized in other than prepositional genitive case
that has more than two synonyms

hardly by a regular expression

3 | objevit se;, objevovat se;, vzniknout;, vznikat;, vyvinout se;, vyvijet se;j =

bl bl bl t
ENTﬂ:entity:l.‘:SDl VERB°” LOC<origin:1>" TIME<start:2> "

v+Cem6, na+cemb v+Eemb
pivo se objevilo v Cechdch v 10. stoleti
pivo vzniklo na nasem uzemi
délat seq, vzejity, vzchazet,
prim

no (vzniknout, vznikat); refl (objevit se, objevovat se, vyvinout se, vyvijet se)
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Motivation (6)

Example query

find a reflexive verb

with optional TIME complement

realized in other than prepositional genitive case
that has more than two synonyms

hardly by a regular expression

3 | objevit se;, objevovat se;, vzniknout;, vznikat;, vyvinout se;, vyvijet se;j =

obl obl obl @
ENT <entity:1> VERB LOC<origin:1> . . E.tart:z:,
col v+cemb, na+cemb '-.f+::er@

pivo se objevilo v Cechdch v 10. stoleti

pivo yzoikl : Jzemi
délat seq, vzejity, vzchazety

prim

no {(vzniknout, vzﬂikat)nbjevit se, objevovat se, vyvinout se, vyvijet se)
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Motivation (6)

Example query

find a reflexive verb

with optional TIME complement

realized in other than prepositional genitive case
that has more than two synonyms

hardly by a regular expression
3 | objevit se;, objevovat se;, vzniknout;, vznikat;, vyvinout se;, vyvijet se;j =
ENT<entity:1>", VERB®” LOC<origin:1>° TIME<start:2>°""

v+Cem6, na+cemb v+Eemb
pivo se objevilo v Cechdch v 10. stoleti
pivo vzniklo na nasem uzemi
délat seq, vzejity, vzchazety

prim
no {(vzniknout, vzﬂikat)nbjevit se, objevovat se, vyvinout se, vyvijet se)
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Motivation (7)

What (and how) we want to search in lexicons?

How we want to display it?

a sophisticated way to search lexicons with
complex structure
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Goal: Universal advanced searching

As a case study: PDT-VALLEX and VALLEX 2.5

similar approaches, different formats and information
What we want to do with them?

interlink lemmas and their lexical units

facilitate searching and browsing in linked lexicons
Tools

search engine and viewer
universal, adaptable for other lexicons
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Two Czech lexicons

Lexicons PDT'VALLEX VALLEX 2-5
PoS verbs, some nouns and adjectives | verbs
most frequent ones

lemmas at least once in PDT and their aspectual counterparts
frames at least once in PDT ~ all
frame
information frame, gloss, example
- core

syntactic information on functors, | reciprocity, reflexivity, grammatical
- further frame frequency in data control, syntactico-semantic class
- linking linked with the occurences in PDT no linking
lexicon unit | lemma lexeme
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Unit: Lemma vs. Lexeme

PDT-VALLEX

klesat

klesnout
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Unit: Lemma vs. Lexeme

PDT-VALLEX

klesat
ACT(1) ?2PAT(na+4) ?0RIG(z+2)
klesnout
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Unit: Lemma vs. Lexeme

PDT-VALLEX VALLEX 2.5

klesat klesat
ACT(1) ?PAT(na+4) ?0RIG(z+2)

esnout
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Unit: Lemma vs. Lexeme

PDT-VALLEX VALLEX 2.5

klesat klesat
ACT(1) ?PAT(na+4) ?0RIG(z+2)

esnout

TSD 2010, September 8" Eduard Bejcek, Vaclava Kettnerova, and Markéta Lopatkova 21/41
Brno, Czech Republic Advanced Searching in the Valency Lexicons Using PML-TQ Search Engine



Unit: Lemma vs. Lexeme

PDT-VALLEX VALLEX 2.5

klesat klesat
ACT(1) ?PAT(na+4) ?0RIG(z+2)

esnout

pit

TSD 2010, September 8" Eduard Bejcek, Vaclava Kettnerova, and Markéta Lopatkova 22 /41
Brno, Czech Republic Advanced Searching in the Valency Lexicons Using PML-TQ Search Engine



Unit: Lemma vs. Lexeme

PDT-VALLEX VALLEX 2.5

klesat klesat
ACT(1) ?PAT(na+4) ?0RIG(z+2)

esnout

pit pit
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Unit: Lemma vs. Lexeme

PDT-VALLEX VALLEX 2.5

klesat klesat
ACT(1) ?PAT(na+4) ?0RIG(z+2)

esnout

pit pit

zapocist

zapocitat

zapocitavat
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Unit: Lemma vs. Lexeme

PDT-VALLEX VALLEX 2.5
Klesat klesat
ACT(1) ?PAT(na+4) ?ORIG(z+2)
esnout
pit pit

ZElDOEl L zapocist
zapocitat zapocitat

zapocitavat
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Why lexemes?

VALLEX 2.5
Advantages
theoretical adequacy ACT(1)

?PAT(na+4)

?0RIG(z+2)
zapocist
zapocitat
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Why lexemes?

Advantages VALLEX 2.5

ACT(1) klesat
?PAT(na+4)

compact representation 70862

zapocist

zapocitat

zapocitavat
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Why lexemes?

Advantages VALLEX 2.5

ACT(1) klesat
?PAT(na+4)

SoRIGE-

convenience for human

pit
usSers
zapocist
\zapomtat P
zapocitavat
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Why lexemes?

Advantages VALLEX 2.5

theoretical adequacy ACT(1) klesat
?PAT(na+4)

compact representation ?ORIGz+2)

convenience for human

users
Disadvantages T
complex format, zapocitat

hard to process

zapocitavat
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The common vallex pml format

Two aspectual
counterparts,

one having
orthographic variants.
These three lemmas
are clustered.

~

First LU applies to
all three lemmas.

Shared attributes
Forked attributes

Second LU is restricted

Lexeme

. lemma (impf): zapocitavat

e |emma variants (pf):
» zapocitat
» zapocist

LU 1
| restr: -- ﬁ

| > <frame 1>

g gloss

impf: ,zahrnovat®
pf: ,zahrnout"
example

impf: ,,..."
o

LU 2

»

to one lemma.

> restr:
(of) zapocCitat 4
| _» <frame 2>

Applies to one lemma.

>

» gloss: kratce pocitat*
example: ,...“

VALLEX 2.5 format

zapocist

zapocitat

zapocitavat




The common vallex pml format

lemma (impf): zapocitavat

Two aspectual

1% Frame Entry
link
<frame 1>
gloss: ,zahrnovat®
example: ,,..."

lemma (pf): zapocist

1* Frame Entry
link
<frame 1>
gloss: ,zahrnout*
example: ,..."

lemma (pf): zapocitat

counterparts, Lexeme o
one having . ° lemma (impf): zapocitavat
orthographic variants. I?mrznae;)gglr,;:?ts (ph):
These three lemmas « zapodist
are clustered.
First LU appliesto | LU 1 A if
all three lemmas. || 7~ restr: --
_ | —> <frame 1>
Shared attributes — e gloss
Forked attributes * impf. "Zahmoyat
pf: ,zahrnout
example
impf: ,,..."
o
Second LU is restricted LE r2estr'
I . ' v A
to one lemma (pf) zapocitat
| _» <frame 2>
Applies to one lemma. » gloss: kratce pocitat*
- example: ,...“

1% Frame Entry
link
<frame 1>
gloss: ,zahrnout*
example: ,..."

2" Frame Entry
link: --
<frame 2>
gloss: ,kratce pocitat*
example: ,..."

VALLEX 2.5 format

B

vallex_pml format



The common vallex pml format

Two aspectual

lemma (impf): zapocitavat
1% Frame Entry

link

<frame 1>

gloss: ,zahrnovat
example: ,,..."

lemma (pf): zapocist
1* Frame Entry
link
<frame 1>
gloss: ,zahrnout*
example: ,..."

counterparts, Lexeme o
one having . ° lemma (impf): zapocitavat
orthographic variants. I?mrznae;)gglr,;:?ts (ph):
These three lemmas « zapodist
are clustered.
First LU appliesto | LU 1 A if
all three lemmas. ||~ restr:--
_ ) <frame 1>
Shared attributes / glOSS
Forked attributes * impf. "Zahmoyat
pf: ,zahrnout
example
impf: ,,..."
o
Second LU is restricted LE r2estr'

to one lemma. ) "

(of) zapoditat ——
| _» <frame 2>
Applies to one lemma. » gloss: kratce pocitat*
- example: ,...“

VALLEX 2.5 format

lemma (pf): zapocitat
1% Frame Entry
link
<frame 1>
gloss: ,zahrnout*
example: ,..."

2" Frame Entry
link: --
<frame 2>
gloss: ,kratce pocitat*
example: ,..."

SJUBLIEA

suedialunod [enjoadse 1o} salus awel) Buipuodsallod

B

vallex_pml format



Prague Markup Language

Lexicon transformed into PML format

http://ufal.mff.cuni.cz/jazz/PML
XML-based
described by a PML-schema

automatically from DTD
PML roles (next slide)
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Prague Markup Language (2)

Reasons for PML

suitable common
representation

can be displayed as a tree in
the tree editor TrEd

PML roles (define nodes etc.)
and searched by PML-TQ
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Prague Markup Language (2)

Reasons for PML e

root

suitable common

vzniknout. enunc

. PRED ~_
representation
can be displayed as atree in & AW
the tree editor TrEd L l T\
PML rOleS (define nOdeS etC) E%Lil:?;: Et-i%.lil—r{url.def.der*mrl EjjzﬁJ Er:ﬁt:nde{

and searched by PML-TQ L ,t

)

R

TSD 2010, September 8"
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Brno, Czech Republic
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What can we do with lexicons?

A) Display, go through
each lexicon entry as one "tree"
B) Search, display the search

qguery in the form of a tree with constrains

C) Interlink, display these links

links within a single lexicon
links to the other lexicon
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A) Viewing in TrEd

TrEd http://ufal.mff.cuni.cz/~pajas/tred/
lexicon entry (= a verb) as a tree

the specific appearence is defined in a
stylesheet (and in a PI\/IL schama)

. .-m : |£1'€}'P’I' - \E
ALY
layout, edge shapef ﬁoda#étbels colours,
""':."". A Ix!.-:l.
_.,'.".T-\.?' ','_'?.- r”'L . _:-E:..'.:il'-: I._;I'._'..'I:_l-l'.i' ll--x'
£ :'?ll;i:-:‘."'- Qv L:;”-I A\ .: 7 -.;:'-'."-:F: wz—'ﬁ :'EI;.I-:" 1':"
¥ At e el S I AR * e AR ( A
| ” O “ L A 0 F;'l‘"' II'TI 2 -".\.'.-il"l'-:' r'E".ﬁl'\-l' P"-I
N g \ ad | O O wh -f..l--. A O
Ge O O
1_3?
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B) Searching by PML-TQ

PML Tree Query
http://ufal.mff.cuni.cz/~pajas/pmltq/

a query created in a graphical mode — by drawing
a subtree (with possible constraints) to search

verbs from the class —— o | [ TeeGuey ]
'communication’ with
obligatory ADDR

- . rcp
reallzed N Other than type !~ value ~ 'communication'
. '"ACT- . *ADDR’
dative case that cannot element
. . . functor = "ADDR'
type ~ "obl|t '
be In a reCIprOCIty .?r:?crmfnodefczie 1= '3
relation with ACT
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http://ufal.mff.cuni.cz/~pajas/pmltq/

B) Searching by PML-TQ (2)

textual alternative to each query
further processing ("filters")

frequency of found lemmas in indiviual verb classes
can be appended to any query
generate simple text table
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C) Interlinking

Three types

aspectual counterpart
lemma variant

same lemma/frame in the other lexicon (future work)

view the linked lemma/frame in TrEd
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Conclusion

format for linking valency lexicons
universal method, adaptable for other lexicons

any tree-like structure (XML based lexicon)

necessary modifications

PML-schema from DTD
assignment of PML roles
stylesheet

(transfer into the database)

TSD 2010, September 8" Eduard Bejcek, Vaclava Kettnerova, and Markéta Lopatkova 41 /41
Brno, Czech Republic Advanced Searching in the Valency Lexicons Using PML-TQ Search Engine



Thank you.

This work has been supported by projects MSM 0021620838 and LC536 of the
Ministry of Education and grants GAUK 4200/2009 and partially GAUK 52408/2008
of the Grant Agency of Charles University in Prague.
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