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Opening questions

� What makes a robust bilingual lexicon?
� What resources are available to build one?

� In what ways are conventional dictionaries
inadequate and why?

� Why are phrases important?

� What types can we distinguish among them?
� How can local grammars be applied for partial

translation?
� Summary and future work



Criteria of a robust bilingual lexicon

� Maximal expliciteness and maximal coverage
� ultimate aim is to model the mental lexicon without relying

on human intuition
� the NLP lexicon should be able to handle all the

words/expressions that humans are able to
� handle = recognize at least if not generate
� accounting for the potential as well as the actual
� in addition, the bilingual dictionary should cover all words

but mostly multi-word strings where the mapping onto the
target language is not transparent



Possible resources: parallel corpora

� parallel corpora present many unrecorded cases
of textual equivalence

� purpose of their study is to extract translation
equivalents

� problem of ambiguity
� disambiguation with reference to context

� isolated words are typically heavily ambiguous
� the wider the context the less ambiguity

� phrases



Phrases (patterns, local grammars)

� typically underrepresented in dictionaries
� borderline between lexicon and syntax
� many phrases may not be considered as such

but are relegated to syntax instead
� however, fom a cross-linguistic perspective, they

should be accounted for

the lady in black
a fekete ruhás hölgy
the black robed lady

� subtle lexical/semantic constraints are the rule

the lady in front /the back/above
az el� l/hátul/fent lév� hölgy
the front/back/above being lady



Possible resources: human dictionaries

� Missing information
� vague/fuzzy/incomplete information
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Possible resources: human dictionaries

� Missing information
� headwords
� productive compounds and derived forms
� rare, one-off occurences

� vague/fuzzy/incomplete information

grate

vn to rub food against a grater in order to cut it into small pieces: 
grated apple // grated cheese

grater

a kitchen utensil (=a tool) with a rough surface, used for grating food into very small pieces: 
a cheese / nutmeg grater



Human dictionaries – why they leak

Dictionaries do not exist to define, but to help people 
grasp meanings, and for this purpose their main task 
is to supply a series of hints and associations that will 
relate the unknown to something known.

The dictionary has done its job when it gives the reader a 
handhold in his own experience — a pair of synonyms, 
a diagram, a context, a comparison, tied to any 
convenient reference post

Bolinger (1965)



Scope of phenomena in focus

English breakfast

French fries

German measles

a)

English-speaking population

French-speaking clients

Spanish-speaking students

b)

French schooling system

French wines

French football

c)



A prototypical example

English-speaking population

French-speaking clients

Spanish-speaking students

� structural interdependence
� non-compositional meaning
� open-endedness

* speaki ng st udent s

speaki ng vs Engl i sh- speaki ng

Fr ench
Engl i sh
Spani sh

…

speaki ng

vi s i t or s
st udent s
st udent s

…



The bilingual motivation

Angol nyelv� lakosság
English language-Adj population
Francia nyelv� ügyfelek
French language-Adj clients
Spanyol nyelv� diákok
Spanish language-Adj students

� Even if the construction is transparent in monolingual setting, 
it may not be so across languages

speak beszél
speaking nyelv�

� if the construction has to be entered in the bilingual lexicon, 
it has to cover all possible forms



Further illustrative examples

dim-/dull-/quick-/slow-/half-witted
freedomof assembly/speech/…
good-/nice-/innocent-/…-looking
baby-/bold-/hard-/poker-/…-faced
a matter/question of great urgency/importance
thepeoplenext door/at the reception
thewater fromthe tap/thepostcard fromJane

a continuum on the idiom-open choice scale



The cross-linguistic perspective
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Treatment of ME in NooJ

� Closed constructions (french fries etc.) listed in
the dictionary
if variable $W contains the following lexeme:

chat,N+EN=cat+IT=gato

$W_$IT contains the Italian translation 
"gato" and $W_EN contains "cat"



Treatment of ME in NooJ

� Open constructions (French cinema etc.) 
defined in productive syntactic graphs
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Treatment of ME in NooJ

� Open constructions (French cinema etc.) 
defined in productive syntactic graphs



Example: a local grammar with a subgraph



Example: same grammar with lex. features



Example: same grammar with translation



Example 2: post modifier > premodifier
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semantic classes defined by inheritable features

� The possible features can be grouped along natural
semantic dimensions
� colour
� size (3D), 
� age, 
� location (temporal/spatial)
� part/accessory, 
� value, 
� capacity
� speed etc.

� The features can be organized into a hierarchy



applications: cross-linguistic disambiguation



applications: cross-linguistic disambiguation

word sense/translation equivalence selection with fst graphs



Applications: lexical aquisition

Hall
…a concert / banqueting / sports / exhibition, etc. hall 
There are three dining halls on campus.  The Royal Albert Hall  (BrE) 
A jumble sale will be held in the village hall on Saturday. 
—see also city hall, dance hall, guildhall, music hall, town hall

OALD7



applications: automatic lexical aquisition

� transducer produces dictionary entry with semantic feature
� ready to be fed back (after checking) to the dictionary



Summary

� All dictionaries made for humans leak (inevitably and possibly
rightly so)

� A robust NLP lexicon requires fully explicit specification of the 
paradigmatic and syntagmatic potential of the lexical items

� Productive patterns in the lexicon should be captured by local
grammars

� The combinatorial constraints between words within phrases
cannot be defined with the crude categories of word classes

� The constraints are mostly semantic and should be defined
with reference to natural semantic classes within an ontology

� Local grammars form a continuum in terms of productivity
� Their open choice slots should be defined at the appropriate

level of generality (on a needs only basis) ranging from
enumerated closed list to feature/rule based open sets

� To tackle ambiguity, the various components of the lexicon
should be applied in sequence: phrases first single words last



Future work

� Enriching the bilingual lexicon
� Applying a simple ontology
� Generation of word forms
� Putting it all together …

Thank you for your attention


