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Agenda

« \What is Language Engineering (LE)

e Some LE applications

« Types of information ‘contained’ in language
e Sometools

e Common Problemsin LE

 Methodsusedin LE

e Current and future LE activities of our group
e all in 30 minutes!

Warning: Many explanations in this presentation are simplified;
distinctions made are often gradual!
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What Is Language Engineering

e Computational Linguistics (CL) isthe cross section between
computers and natural language.

« Natural Language Processing (NLP),
Language Technology (LT),
Language Engineering (LE)
are newer termsreferring to the application areas of CL.

23 October 1998 Ralf Steinberger, JRC lspra



Applications

 Machine Trandation (MT)

« Automatic document indexing: assign indexing words automatically to a
text to facilitate retrieval (e.g. for libraries)

o Automatic text summarisation / abridgement: present only the most relevant
Information of a text

 Document/ text retrieval: find one or more documents matching certain
search criteria (e.g. a certain letter or texts on a certain subject) in alarge
repository of documents

» Cross-language document / text retrieval: query multilingual documentsin
one language
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Applications - 2

Document classification: assign documents to categories of a given subject
classification, e.g. decide whether newswires relate to sports, finance,
agriculture, etc.

Document filtering / Personal information filtering: select (user-) relevant
documents from a large flow of incoming messages such as email messages or
newswires and present only these to the user

Document navigation: in a large repository of documents, find relevant ones
and move from one document to other related ones, e.g. by comparing the
overlap of common indexing terms or using other similarity indicators

Extraction of entities from texts: e.g. proper names, company names, place
names, etc.

Extraction of scenarios from texts: e.g. succession of company leaders, bank
transfers, etc.
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Applications - 3

o Spell checkers:

e Grammar / syntax checkers
o Stylecheckers

* Interference checkers

o Computer-Assisted Language
Learning (CALL)

 Monolingual or multilingual
document generation
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Trandlator’ s workbench: a set of tools
Improving trandlators' efficiency
including MT, translation memory,
on-line dictionaries (bilingual,
synonyms, ...), automatic terminology
extraction, a terminology bank, etc.

Speech recognition and synthesis:
to make machines more user-friendly
or for dictation machines, etc.



Phonetics, Phonology, Morphology, Syntax,
Semantics, Pragmatics

Phonetics. sound production, physical difference between sounds
Phonology: sound system

Morphology: the form of words, inflection
(castale; vend+oli/el.. Jerdl..)

Syntax: the combination of words to bigger units
(NP > Det+ Adv+ Adj + N+ ..)

Semantics. the meaning (signifiant and signifié) and the difference between
meanings

Pragmatics: the intention
(Could you give me the butter? - ‘give me’, not: ‘are you able?’)
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Linguistic knowledge vs. contextual
knowledge vs. world knowledge

Linguistic knowledge: knowledge contained in the language
She wrote a letter to her parents at the bar.

past tense (tense system of the grammar; morphology)

U + write+ DOBJ + |OBJ (+ ADV) (sub-categorisation information
of the verb write)

U1 OBJ (syntactic word order knowledge)

Contextual knowledge: knowledge contained in the same text
(or present due to common environment)
... . She wrote aletter to her parents sitting at the bar .

- Anaphora (pronoun) resolution
Word sense disambiguation (bar = 1. place for drinks, 2. straight piece
of metal, 3. legal organisation, 4. stripe, ...)
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Linguistic knowledge vs. contextual knowledge vs.
world knowledge - 2

World knowledge: knowledge not contained in the language or in the text such
as knowledge on the shape and character of things in the world, knowledge on
Inference mechanisms, etc.

The man saw the elephant with the telescope.
(telescope is a tool to see)

The elephant saw the man with the telescope.
(telescope is an attribute of the man)

A small elephant vs. A large fly
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Tools & Resources

 Morphological analyser:
takes word and yields morphological analysis

swims = 39 person singular present tense indicative of the verb swim
lu=swim, pos=verb, person=3, number=sg, tense=present, mode=indicative
 Lemmatiser: yields the dictionary citation form of each word
(infinitive of verb, singular nominative of noun)
swims = swim, swimming = swim, houses - house

o Part of speech (POS) tagger: assignsa POSto every word in a text
He-Pron swam-V towards-Prep the-Det building-N.

e Parser:
assigns a syntactic structure (e.g. phrase structure) to a sentence
or a shorter or longer string
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VP
PP

NP

/\

Pron/NP \% Prep Det N Punct

He swam towards the building .
[[[[He]rron] np[ [ SWam]v[[towards]rrep| [ the] pe| building] n]ne] pe] ve] o] -] punci]
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Tools & Resources- 3

e Semantic tagger: triesto identify the semantic reading of ambiguous words

bar: (a) placeto haveadrink (c) legal organisation
(b) metal rod (d) stripe (bar code)

They met at thebar. —> placeto have adrink (or metal rod?)
They put him behind bars. - metal rods (prison) (or ...)

* Dictionaries
-bilingual
-monolingual with morphological, syntactic, semantic information
-thesaur us (expressing relations between words: part-of, associative, ...)
-names (places, people)
-tagger (possible POS of each word, statistical likelihood of each POS)

synonyms, antonyms, related words, etc.

-false friends, easily confused words, sound alikes, ...
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Common problemsin
Language Engineering

 Ambiguity of POS (e.g. building, saw (Noun or Verb? see or saw?)
- need for POS disambiguation and sometimes semantic disambiguation

e Structural (syntactic) ambiguity
[Time] g, flies [like an arrow] ,p,, - VS.
[Timeflies] g, like [an arrow] og;.

e Semantic ambiguity (e.g. bar, suit)
e Ellipsis (Es: cantaria (1%, 3'%) = En: I/he/she would sing)
* Morphological ambiguity (Es: cantaria= It: canterei (1%)/canterebbe(3'9))

* Multi-word expressions (MWU) (colour liquid crystal display, door frame
varnish colour, vs. ‘time flies’) (Flussigkristallfarbbildschirm)
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Common problemsin LE - 2

* Orthographic errorsin texts (typos, bad OCR output)

» Discontinuous elements
Er brachte das Buch 1993 heraus. (herausbringen = publish)
make good use of

» Unclear sentence borders(...in the U.SA. [ Chancellor Kohl promised 3.2
million DM to Mr. Smith while Mr. Chirac avoided theissue] ...)

o Structural difference between languages (complex MT transfer)
He swam acrosstheriver.  »
|l atraversé lariviere en nageant.

» Use of metaphors, stylistic and lexical variation, ...
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Methods

* Rule-based (symboalic, linguistic):
o description of all therulesin a formalism, having large and completely coded
dictionaries - complex applications are very time-consuming to develop.
» typical applications are morphological analysers, tools to recognise names and multi-
word expressions, MT and CALL systems

o Statistical:
e using absolute or relative frequency of words, letters, co-occurrence of

wor ds, etc.
 typical applications are language recognisers based on bigram frequency

and summarising / abridging systems.
» systems are often trained on manually encoded texts (e.g. POStaggers)

23 October 1998 Ralf Steinberger, JRC Ispra 15



Methods - 2

» Hybrid methods combining rules and statistics:

* e.g. POStagging, lemmatisation, etc. for applicationsisdonein a
rule-based manner and word frequency statistics are used to identify
Indexing terms or similarities between documents, or

* rule-based MT system identifies syntactic or lexical ambiguity and
statistical data is used to choose the most likely reading
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Current activities of our group

« Automatic document indexing for faster categorisation and retrieval of
similar or typical fraud casesin IRENE95

» Automatic subject domain recognition
» Automatic language identification

 Document clustering to see whether it is possible to derive a fraud case
classification; derivation of meta-knowledge from texts

» Also needed: POS-tagging, stop word lists, lemmatisation tool, tool to
recognise multi-word terms, several dictionaries (synonyms, thesaurus,
subject domain information, ...)

 Building up a LE infrastructure (tools devel oped now can be reused in
other applications)
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Potential future activities of our group

* Improve and refine current work (indexing, clustering, derivation of
meta-knowledge from texts)

» Expand work to dealing with more EU languages
o Tackling the multilinguality problem:

« multilingual document indexing

* indexing using controlled vocabulary (e.g. Eurovoc or combined
nomenclature):
«PREP ALIM SAUCES, CONDIMENTS, FARINE» (CN 2103)

e cross-language document retrieval (problems: 1-to-n trangations, how to
search for information in other languages, ...)

 Help UCLAF’ s staff to find information using query-expansion, also
multilingual (BSE ® cow, sheep, disease, bovine, UK, encephal opathy)

e Personal information filtering
e Summarisation / Abridging of texts
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En-Fr dictionary entry for ‘bar’

F Oxford SuperLex for Windows
File Edit View Search Book Help

I i=] B3

1
2

b

1
2

10 (in electric fire) resistonce
11 military GB (on madal) barrette 5 US (on uniform) roalon m;
12 heraldry e f

I1 preporition =onf; all bar one tons 2anf wo senl; bar none =ans exce piion

111 transitime werh (p pras afe -rr-)

(hlock) barver [mew, poth]: to bar sb's way barrer fe pazaaoe oogn

(bany exoc e [person] (from sthode goly); interdice [getimity]: jowrnalists were barved Uocces etont woderdit sose jowrnslistes

bar sb from doing interdive o gqn de foice; his religion bars him from marrving sa velieon o interdat de se marien;
ffastemy mettre In barve o [gete, rhutted ; the sade was barred on ovait ouis Ie bacre o portail

IV barred past participle ediective

[windew] o barreany
istriped) barred with barre de Jeofour, sed]

WV -barred (dans composis) fourfive - barred sate portail o guatee cineg bacrenny

Idioms
ano holdz barred contest une lutte o tons les ¢ omps o0t permis
it was a divorce battle with no holds bavred l= divorce o #i6 e latte an tens les conps semblaient permis

bar

I noun :_]
1 (=tip of metal, wood) borre

2 [oncage, cell, window]) barrean e, to pit sbvbe behind bars mettre qnétre derriere les barreamx

2 abar of soap une savonnette; a bar of gold v linzot o or; a bar of chocolate nne tablette de chuoc ol

4 (bloddiof zoap, gold, chocolate) borre f;

& (obstacle) obstacle s (to powr; to doing ponr faice ) ; yvour age is not a bar votre age ne constitne pos nn obatacle

£ law (profeszion) the bar le barveonn; to stady for the bar s¢ destiner om bagreon; to be called to the bar entrer on barrean
7 law (in court) barref to come to the bar venir o Ia barre the prisoner at the bar Uoconsze -¢ mfl

&  Sportrin gym, across goal) e to practise on the bars s'exercer o barres

3 muzsic mesnee L two beats inato the bar denss temps dons woe por mesne;

to




Document navigation - an exampl

- WEBSOM zoomed map - Million documents - Netscape

Fiz Edit Wiew Go Communicator Help

’.:. ‘q‘" Bookmarks ..\AL:Ll:iG'E;tiBﬂﬂhttpi.-".-"WE!tISI:II'I'I.hLIt.fi.-"WEll:lSI:II'I'I.-"I'I'Ii"iI:Ir'IdE-'I'I'IIZI.-"htI'I'I|.-"1_g:-:1 2 htral

al - comp.at

books - rec arts books

cotnpilers - comp. compilers
constraints - comp. constraints
genetic - comp. al. genetic

humnor - rec humor

lang eiffel - comp lang eiffel

mac - cotnp. sys.mac hardware rmisc
movies - rec. arts mowies. past-films
TS0 - TIEC

philosophy - sct.philosophy.meta
plant - bionet biology. plant
robotics - comp robotics

zcilang - soilang

theory - comp theory

= it websam hut fiogibindimagemapdwebsorm/millindemo/maplinks/1_gf12 map?213120 =
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