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American Standard Code for Information
Interchange (ASCII)

Established originally for English

The adaptation of ASCII to other languages led
to clunky evolutions and many variants.

Unicode

A universal scheme compatible with ASCII and
intended to cover all the scripts of the world
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Representing Characters

Codes are used to represent characters.
® The Baudot code uses five bits, representing 25 = 32 characters.

ASCII has o to 127 code points and is only for English.

The ISO Latin 1 character set (ISO-8859-1) extends it to
256 code points.
® |t can be used for most Western European languages but forgot
many characters, like the French &, ce, the German quote,, or
the Dutch 1J, ij.

ISO Latin 9 (ISO-8859-15) updated Latin 1.

B |t restored forgotten French and Finnish characters , and added
the euro currency sign, €.

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 4
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Unicode

The Unicode consortium has produced character
tables of most alphabets and scripts of
European, Asian, African, and Near Eastern

languages, and assigned numeric values to the
characters.

It started with a 16-bit code that could represent
up to 65,000 characters. It has subsequently
been extended to 32 bits.

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 5
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Unicode

The Universal Character Set (UCS) is the
standardized name of the Unicode character
representation.

® The 2-octet code (UCS-2) is called the Basic Multilingual
Plane (BMP). All common characters fit on 16 bits, with the
exception of some Chinese ideograms.

B The 4-octet code (UCS-4) can represent more than a
million characters. They cover all the UCS-2 characters and
rare characters: historic scripts, some mathematical
symbols, private characters, etc.

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 6
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Unicode

Examples
B U+0041 LATIN CAPITAL LETTER A
B U+0042 LATIN CAPITAL LETTER B
_I
B U+00CA LATIN CAPITAL LETTER E WITH CIRCUMFLEX
B U+00C5 LATIN CAPITAL LETTER A WITH RING ABOVE

® U+0391 GREEK CAPITAL LETTER ALPHA
F...

The resulting graphical symbol is called a grapheme.
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The Unicode Encoding Schemes

Unicode offers three different encoding schemes: UTF-8, UTF-
16, and UTF-32.

® The UTF (Unicode Transformer Format) schemes encode the same
data by units of 8, 16, or 32-bits and can be converted from one to
another without loss.

UTF-16 was to be the standard encoding scheme.
B |t uses fixed units of 16 bits, or 2 bytes.
® FETE 0046 00CA 0054 0045
B FEATE 0046 0045 0302 0054 0045

UTF-8 is a variable length encoding.

® [t maps the ASCII code characters U+0000 to U+007F to their byte
values 00 to 7F.

® All the other characters in the range U+007F to U+FFFF are
encoded as a sequence of two or more bytes.

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 8
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Presenting Time, Numerical Information, and
Ordered Words

Depending on the language, dates, numbers,
time is represented differently:
® Numbers: 3.14 (English) or 3,14 (most European
languages)
® Time: February 23, 2003 (US English); 24 February,
2003 or February 24", 2003 (England); 2/24/03 (US);
24[/02/2003 (Britain); 2003/02/24 (Sweden)

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 9
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The International Organization for
Standardization (ISO) has standardized the

identification of languages and communities
under the name of locales.

Each locale uses a set of rules that defines the
format of dates, times, numbers, currency, and how
to sort — collate - strings of characters.

Alocale is defined by three parameters: the
language, the region, and the variant that
corresponds to more specific conventions used by a
restricted community.

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 10
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A locale has features including the collation

component that defines how to compare and order
strings of characters.

Elementary sorting algorithms consider the ASCII or

Unicode values with a predefined comparison operator

such as the inequality predicate (@</2 in Prolog.
They determine the lexical order using the numerical
ranking of the characters. The lexicographic ordering
of words varies from language to language.

Collating strings:

® |s Andersson before of after Akesson?

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 1
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The Unicode Collation Algorithm

Takes into account the different practices and
cultures in lexical ordering.

It has three levels for Latin scripts:

B The primary level considers differences between base
characters, for instance between A and B.

® If there are no differences at the first level, the
secondary level considers the accents on the
characters.

® And finally, the third level considers the case
differences between the characters.

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 12
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The Unicode Collation Algorithm
These level features are general, but not universal.

Accents are a secondary difference in many languages.

B But Swedish sorts accented letters as individual ones"and hence
sets a primary difference between A and A or o and O.

® First level: {a, A, 4, A, 3, A etc.} < {b, B} < {c,(, ¢, C, ¢, C, ¢, G, etc.}
<{e,E éE & E&E&Eetc}<..

® Second level: {e, E} << {é, E} << {&, E} << {&, E} << {&, E}
B Third level: {a} <<< {A}

The comparison at the second level is done from the left
to the right of a word in English, the reverse in French.

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 13
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Lexical order of words with accents

e
!

English French
Péché peche
PECHE péche
péche Péche
péche Péché
Péche PECHE
péché péché
Péché Péché
pécher pécher
pécher pécher

Jong C. Park, CS Dept., KAIST
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A brief background

Texts in corpora are often annotated using a
markup language.

Annotation schemes used by word processors
include LaTeX, RTF, etc.

- om o - —— e o - —

XML, which resembles HTML, enjoys a growing
popularity as a corpus annotatlon language.

XML is a coding framework: a language to define
ways of structuring documents.

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 15
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An Outline of XML

XML separates the definition of structure
instructions from the content - the data.

Structure instructions are described in a
Document Type Definition (DTD) that models a
class of XML documents.

Document Type Definitions contains the specific
tagsets to mark up texts.

A DTD lists the legal tags and their relationships
with other tags.

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 16
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DITD

DTD is composed of three kinds of components:
elements, attributes, and entities.

Elements are the logical units of an XML document.
<!-- My first XML document -->
<book>
<title>Language Processing Cookbook«/title>
<author>Pierre</author>

<text>Here comes the text!</text>
</book>

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009
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DID

An element can have attributes, i.e. a set of properties.

A <title> element can have an alignment: flush left, right,

or center, and a character style: underlined, bold, or
italics.

<title align="center" style="bold">
Language Processing Cookbook
<[title>
Entities are data stored somewhere in a computer.

® They can be accented characters, symbols, strings as well as
text or image files.

® An entity is referred to using the start delimiter ‘&’ and the end
delimiter ‘;’ such as &EntityName;.

— Example: $lt; (less than)

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 18
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Writing a DTD
The description of the elements is enclosed
between the delimiters <!ELEMENT and >.
<!ELEMENT book (title, (author | editor)?, chapter+)>
<!ELEMENT title (#PCDATA)>

Attributes are the possible properties of the
elements.

Their description is enclosed between the delimiters
<!ATTLIST and >.

<!ATTLIST title

style (underlined | bold | italics) "bold"

align (left | center | right) "left">

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 19
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Writing an XML Document

<2xml version="1.0"
encoding="UTF-8"?>

<!DOCTYPE book [

<!ELEMENT book

(title, (author | editor)?,

chapter+)>

<!ELEMENT title (#PCDATA)>

1>
<book>
<title style="i">La Grande

Cuisine</title>

Jong C. Park, CS Dept., KAIST

<author style="b"> Egon
Lenoir</author>

<chapter number="c1">

<subtitle>Introduction</subtitle
>

<para>Let&apos;s start doing
simple things:
How to fry an egg.</para>

<para>First, take a fresh egg.
Break it into... </para>

</chapter>
</book>

CS492B: Spring 2009
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Parsing XML

SWI Prolog has a package to process XML files:
http://[www.swiprolog.org/packages/sgml2pl.html

It makes it very easy to load and parse an XML
document.

The most useful predicate is:
® load_xml_file(+File, -ListOfContent)

as in
® load_xml_file('MyBook.xml', Term), write(Term).

The element predicate has the form:
B element(Name, ListAttributes, ListOfContent)

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 21
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Entropy

Huffman Encoding

Cross Entropy

Perplexity and Cross Perplexity

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009
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Decision Trees

Inducing Decision Trees Automatically
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SOFTWARE REVIEW 1 - AN OVERVIEW
OF LANGUAGE PROCESSING
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NLP Software Collections

The German Institute for Artificial Intelligence
Research

Lexical & Corpus Resources
The Oxford Text Archive

The Linguistic Data Consortium of the University
of Pennsylvania

The European Language Resources Association

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 25



The German Institute for Artificial

Intelligence Research
http://registry.dfki.de/

A concise summary of the capabilities and
sources of natural language processing (NLP)
software

Features
Browsing through the structured list
Finding products by submitting a query
Screening out submitted products

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 26



The German Institute for Artificial

Intelligence Research

Browsing through the structured list

| anguage Hesmres {fh)
Mullirrmedia {14)
Multimodality 20)

NLP Development Aid (#9)

14ty NLP for NET
Cornverts Cnglish b inks your CLI brpes.

Search Functionality

o

poken | anguage (471
Wirillen Languaye 251

ALIRE aml 1ML Bulificial lubelligernze Wadnp | gy b el

Detailed Information
on each product

Jong C. Park, CS Dept., KAIST
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description: AGFL [(Affix Grammars ower Finita Lattices) is a formalism in which context free
grammars can be described. AGFLe are two lewel grammars: a first, context free level is augmented
wail bt Tl T sxpressinng agresmmnenl bsbwesn pars ol spesch

AGFL Grammar Work Lab

AGTL is distributed under the GNU General Public License (GNU GPL).

authaors Departmant of Softwara Engineering, Univarsity of Nijmegan
affiliation Department of Software Engineering, University of Nijmegen.
homepage vigit (in new window)

contact-cmail wvrpe-agfiics kun n
documentatlon online, Manual
supported lanquages indrgiermnianl
platforms Windows N1, Windows YaA%, Solans, Linux
distribution Oriline:
sectlons (Grammar Resources,

DIl isms 3

Deep tiyntachic Analysis

pricing
academlc free

At venhied: K- 41N

Sections 5 Development Tools search
entries 1-5 082
Annulalivn Tuwls 36)
Evaluation Tools (%) _—

keyword

search for keyword in Wame

& Devebpwnent Touls (i3 Agronymax Abstract

® Fommalisme (21 tomated o ALTTRCE R Description

® Machine Leaming for NLP (17)  NGFL Grammar Work Lab

- Sygtcm Architecture (17] Fuimalein and bk fur cunlesl e giammans.

* Theory Developments and &lembic Workbench license free
Ltesources () & unulli-linyusl cumes dnmulali el

to negotiate
commercial

kind of license @ academic
~ .
O multiple user
~ .
) commercial

search in mainsection(s) Annotation Tools
Evaluation Tools
Language Resources
Multimedia
Multimodality
MLP Development Aid
Spoken Language
Written Language

for operating system(s)  BeOS
BSD
HP-UX
independent

supported language(s) Basque
Bulgarian
Catalan
Chinese

find

(CS492B: Spring 2009
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The German Institute for Artificial
Intelligence Research

Pros

Easy to find what kind of software exists without
knowledge through categories

Reliable quality of listed products which experts, the
NLR team, review

cons

Hard to compare products with several factors
because the list has only their descriptions

Many interactions needed to check all products
within a category because of the fixed number of

products per page

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 28



The Oxford Text Archive

http://ota.ox.ac.uk

A repository of digital literary and linguistic
resources for research and teaching

Features

Providing more than 1000 corpora
Screening out corpora

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 29



The Oxford Text Archive

Availability Title
2540 free Speech, Thought and Writing Presentation Corpus (STWE)

2533 reslricled Brilish Academic Wrillen English Corpus

Corpora
list =™

2530 restricted
2529 restricted

Thomason collection of Civil War tracts @ copyfio set

Language convergence and grammatical borrowing database
I he workdanes of ILobert Boyle

Detailed information on each corpus

Title ¢ The workdlarles of Robert Boyle

Author Hunter, Michael; Centre for Editing Lives and Letters

£07 16
keywords Boyle, Robert, 1:;; 1:91
Boyle, Robert, 1627-1691, Correspondence
o designation: CollectionText

Cxtent ® sice: 47 files: ca. 4.66 MB

Creation  ;q00 5001 — inifial creation. 7004 — revised adition
vate

Source

pescription

@ Tifle proper taken from AHNS Catalogie Form

Robert Boyle. aldershot: Ashgate, c2007
® Also available at: http: /fwww livesandlctters. ac.uk/fwd/findex. hitml

Available for non-commerdial use on condition that this header is included inits
entirety with any copy distributed. Reqgistration or request via our order form is

required.
Availahility
As this resolirce is resfricted in some way, yoil will have to apply for approval fo
yel & copy.
Languages tnglsh: French; Laon;
Editorial e Encoding format: TEI XML
Practice
OTA "
R Notebooks
Lc Sdence -- History -- 17th century -- Archival resources

® The Workdiaries record Robert Boyle's experiments, observations and

measurements, information that he was given by travellers and others, and

extracts from books. They cover over 40 years of Boyle's sclentific work,
MNotes . X .

& Michael Hunter., 2007, The Boyle Papers: Understanding the Manuscripts of

Language

English

Enylisti

rnglish

Englich
english

Jong C. Park, CS Dept., KAIST

Author

Culpeper, Jonathon;
Semineg, Mena; Short,
Mick; Wynne, Martin
Mesi, Hilary; Gardrier,
zheena; Thompson,
IFaul; wickens, 1'aul
Thamasaon, George, d.
16886

Hunter, Michacl;
Centre for Cditing
lives and | efters

Related corpora to selected one

Advanced Search Results 1 - 3 of about 3 for site:ota.oucs.ox.ac.uklheaders/ "OTA
keywords" "Motebooks™. Search took 0.18 seconds.

Sort by date I Sort by relevance

[OTA] The Mewton Project [Flectronic resource]
... OTA keywords, Biographies. ... The central focus of the resource is the series of XL
encoded transcriptions of Newton's theclogical works, personal notebooks, all draft
biographical information about Mewton dating from the eighteanth century, and ...

. oucs ox.ac uktheaders/2479 xml - 12k - Cached

(((3TA] Recearch at Cuford on tree-ring dating of oak [Elactronic ...

... chronologies developed and single sequences measured; Data is listed as used vath
cros prograrm, Tiles slale subject, Nelch rel. no ., lucalion, years spanned, sapwood
years if any. OTA keywords, Electronic publications - Great Britain - ...

ota.oucs.ox.ac ukheaders/0692 xml - 11k - Cached

[OTA] The Workdiaries of Robert Boyle

... Reqistration or request via aur order form is required. As this resource is restricted
in some way, you will have to apply for approval to get a copy. Languages, Cnglish;
French, Latn, Edilonial Praclice, Encoding lonmal TEN <ML, OTA keywords ...
ota.oucs ox ac ukfheaders/2529 xmil - 11k - Cached

(CS492B: Spring 2009 30



The Oxford Text Archive

Pros

Easy to compare listed corpora because its list also
has the additional information on corpora

Easy to find corpora belonging to the same category
of a selected corpus, which are likely to meet
desired characteristics, through the fields ‘OTA
keywords’, ‘LC keywords’

cons

Hard to find a corpus such that some criteria are
met

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 31



The LDC of the Univ. of Penn.

http://www.ldc.upenn.edu

It creates, collects and distributes speech and t
ext databases, lexicons, and other resources for
research and development purposes

Features

Providing sorted lists and search functionality by
several features such as their popularity and
recommended applications

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 32



The LDC of the Univ. of Penn.

The te

n most-purchased corpora

Detailed Information on each corpus

n4g LDCS351 TIMIT Acoushc Phonetic Conhirmious .
e Treebank-3
Fii  LDC95L14 CELEX2

029 LDC2006T13 Web 1T 5-gram Version 1

ftom Name:

Treebanlk-3

422 LDC33510 TIDIGITS Awuthars: Mitchell P. Marcus, Beatnice Santorir, hMary Ann
380 LDC24TS ECT Multilmgual Text Marcinkievwicz and fAnn Taylor
307 LDC3352 NTIMIT
LOC Catalog No.: LDC99T42
303  LDC23T42 Trecbunbk-3
307  LDCIST3A TIPSTER Complete I8BN: 1-58563-163-9
260 LDC04S16 YOHO Speaker Verfication Data Type: text
250 LDC2001T02 Message Understanding Conference Data SGH."C'E?(S).' varied
QMUC) 7
S h f . I . Frajecifs): GALE, TIDES
€arc unctiona Ity Application(s): natural language processing, parsing, tagging
Search the LDC Catalog Language(s): English
Publication IName: Author: La}eguaga? D (S) reng
_ _ B Digiribution: 1 CD, Web Download
Catalog Mumber: Find keywords in corpus descniphion:
Merbership Year(z): 1599
Languagc(s) Mermber yoar(s) Corpus type(s): Non-member Fee: U5§3150.00
Amarican Englich 1993
Aranic El 142 E] audio Reduced-License Fea:TT351575.00
Dengali 1995 lexicon
Barbar 1996 spesch _ .
Bulgarian 1997 speech and text Exﬁm Capy Fg.g_ US$]SUOU
Canadian Mench 1290 speech and transcripts _ : .
Chinese 1900 ot MNon-member License: yes
Data source(s): Rescarch project{s): Recommended application(s): Chafine docigmeantation: ¥ES
broadcast ACE automatic content cutraction o
broadcast conversation ALUAINI content-based retneval from digital nde =5 lirensing Instrucfions: Subscription Members, Standard MMembers, Mon-Members
bruadcast news — | |ATIS vruss-lingual infurrmation relrivvsl
cellular telephone Communicator discourse analysis Citafion > Witchell P. Marcus. Beatrice Santorim ME!I'_'F Ann
dictionary DARPA-CSH discourse parsing . X . ’ ’
email DASL distillation Marcinktewicz and Ann Taylor
Field Recordings EARS finita stata technology 1 9 9 9
Search Options: Wilin Fielde @& or () and < i Catalog | [ Cioar ] Tresbani-3
BotweenFiclds @ and O or = = Linguistic Data Consortium, Philadelphia
Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 33



The LDC of the Univ. of Penn.

Pros

Easy to find relevant corpora to a specific
application through the field ‘application(s)’

Providing corpora in many languages and from
many data sources

cons

Hard to compare corpora with several factors
because the lists has only their descriptions

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 34



The European Language
Resources Association

http://www.elra.info

Missions

Make available the language resources for language
engineering
Evaluate language engineering technologies

Features
Browsing through classification hierarchy
Validation processing specialized for the type of corpora
Providing specialized sub-lists such as R&D catalogue

Jong C. Park, CS Dept., KAIST CS492B: Spring 2009 35



The European Language
Resources Association

Browsing through the structured list

Displaying 1 to 20 (of 39 products)

Multirnodal/Multimedia
Resources

» Monolingual Lexicons

Terminological Resources |Multilingual lexicons

Result Pages: 1 2 [Hext >>

CLEF Test Suite for the CLEF 2000-2003 Campaigns —

aation Package

Send us your bug reports.

Search Catalogue

Q
Use keywords to find the
product you are looking for,
Advanced Search

Languages

=11

# Purchase
Conditions

rocedure &

# Pricing & user licences

» How to promote your
resources ?

& Contact Us

(Avaiiable since 26/03/2006)

Language(s) : Arabic - German - Greek, Modern (1453-)
- Englizh - Spanizh, Caztlian - Persian - French - Italian
- Japanese - Russian

Use

Written Corpora ntains the data used for the main tracks of the Membres ;;:;demlc g:vgmmerclal
1 out from 2000 to 2003: Multilingual text ) !
retrieval, Bilingual text retrieval, Monolingual text retrieval, and Evaluation 150,00 EUR  S00.00 EUR
Domain=specific text retrieval. It contains multilingual corpora in Use
English, French, German, Italian, Spanish, Dutch, Swedish, Finnish,
Russian, and Portuguese.
Non Academic Cornrnerdial
Language(s) : English - French - German - Italian - Membres org. arg.
panish, Castlian - Dutch, Flemish - dish - Finnish - Evaluati
Russian - Portuguese U":e”a 9N 3p0.00 EUR 1000.00 EUR
Special Prices available.
_ ARCADE II Evaluation Package (Available since 28/06/2007)
The ARCADE II Evaluation Package was produced within the French
national project ARCADE II (Evaluation of parallel text alignment
systemns), as part of the Technolangue programme funded by the
French Ministry of Research and Mew Technologies (MRNT). The Membres Academic Commercial
ARCADE II project enabled to carry out a campaign for the evaluation org. org.
in the field of multilingual alignment. Evaluation
This package includes the material that was used for the ARCADE II Use 150,00 EUR 500,00 EUR
evaluation campaign. It indudes resources, protocols, scoring tools,
results of the campaign, etc., that were used or produced during the
campaign. The airm of these svaluation packages is to enable Nen Acadernic Commercial
external players to evaluate their own system. Membres org. org.
The campaign is distributed over two actions: sentence alignment and
translation of named entities. Evalustion  oo0 00 bR 1000.00 EU

Detailed information

The CLEF Test Suite for the CLEF 2000-2003 Campaigns —

Evaluation Package

Tlie CLEF Tesl Suile wunlain: Ure dals used Tur Ui gin acks of e CLEF cainpaiyns arried
out from 2000 to 2003: Multilingual text retrieval, Bilingual text retrieval, Monolingual text

ratriaval, and Domain-spadfic taxt ratriaval.

Ihe CLEF Iest Sume is composed of:

* The multilingual document collections:

» A Step-by-Step documentation on how to perform a system evaluation (EM)
# Tools for results cornputation;

 Multilingual Sets of topics:

# Multilingual Sets of relavance assessments:

+ Guidelines for participants (in Cnglizh);

# Tables of the results obtained by the partidpants;

* Publicationsz.

Multilingual corpora:
» Englizh

* French

s Garmnan

® ILalizn

» 5panizh

* Dutch

» Bwedish

® Finnizl

* Russian

» Darhiguesa

The data conslists of 1.62 Gb stored on L DVD.

Pruduclive

Project : CLEF {Cross Language Evaluation
Farnrm}

Applications

anppliratinns existing = Infarmatinn
retrieval

Technical Information

tasize : 1.67 Gh Distrihutinn madinm = DY

Lontents Click on the arrow o display content.

B writtan corpus

Jong C. Park, CS Dept., KAIST
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The European Language
Resources Association

Pros

Systemic validation process increasing
confidence on the quality of the corpora

Specialized sub-lists helping to find corpora with
desired characteristics

cons

Hard to find what kind of corporais in the list
because of its little classification hierarchy
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