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Some scholarly requirements for computational
historical linguistics

 Annotation of texts
manual/automatic ; stand alone/collaborative

« Analysis types include:
— Tokenization
— Part of speech tagging
— Parsing
— Morphological analysis
— Ngram extraction/comparison
— ldentification of cognates between languages
— Semantic comparison of cognates
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Requirements continued

* Visualisation: view textual resources and results of annotation
processes

— Lemma/wordform list; frequency counts
— Bigrams/trigrams etc.

— Concordancing

— Evaluation of results

— Export results in XML

— Search text and annotations
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GATE

GATE (Generalised Architecture for Text Engineering)

* is a framework for language processing
« under constant development on the basis of EU and national funding

* includes language processing tools, e.g. pos taggers, parsers for
various languages

» tools for visualising and manipulating ontologies
e ontology-based information extraction tools
e evaluation tools

» is freely available (www.gate.ac.uk)
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GATE Users

« American National Corpus project
» Perseus Digital Library project, Tufts University, US
« Longman Pearson publishing, UK
 Merck KgAa, Germany
e« Canon Europe, UK
« a large number of UK, US and EU Universities
UK and EU projects include
— EMILLE: S. Asian languages corpus
— ETCSL ancient Sumerian corpus
— Old Bailey: 17th century court reports
— ACE / TIDES: semantic annotation for Arabic and Chinese

Historical Text Mining Workshop,
Lancaster July 20-21, 2006




sheffield natural language processing

GATE modules I: Language Resources

GATE LRs are documents, ontologies, corpora, lexicons.

Documents / corpora:
» GATE documents loaded from local files or the web:
e Diverse document formats: text, html, XML, email, RTF, SGML.

Multilinguality:
sUnicode compliant
« virtual keyboards for language input

Historical Text Mining Workshop,
Lancaster July 20-21, 2006




sheffield natural language processing

Editing Multilingual Data

@ Gate Unicode Editor - Untitled®
File Edit Options Help

J ﬁ:lﬁlﬁll ﬂ|ﬁ"|| dh ||E|||Arialumcndem15
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Korean {Standard Hangul) keyboard map

BackSpace

Caps Lock

shift

el
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Displaying Multilingual Data

@ Gate Unicode Editor - Unicode Sampler.txt
File Edit Options Help

@‘ﬁ|ﬁ‘ "’|“| J‘E||E||ﬂrialUnicndeM5 j|18 j

Arabic: _ialgs ¥ lid 9 zL= )l JsT e 506 L.

Armenian: Ypbhud wywhh mwnky b hash whhwbghon spikp
Chinese: AER T HE M5 4.

Farsi f Persian: . o 950 aduai 33 gubwel 0950 pulgs o0 o
Georgian: dobob 3309 foo oo dh3030.

Hebrew: *5 prim x% nn no131 51ox% b1 .

Hindi: # %= @1 56T g, 92 39 § ®12 G171 g,
Japanese: M HSAEENShET. THENEEO2HELE A,
Korean: L= R 2|8 ME = o{. aoix of=X| gtot
Marathi: Ht FT |13 6T, HAT o T ATEI.

Pashto: 59,05 @ lo a2® (oo S) 0% duinwi o

Sanskrit: FT= STEHFERH | ATTYE (A& AT |

Thai: auAuns=anla usi laivinliauwdu

Urdu: - _uigs sy wadSs Bz 59l uge BSaw 1B 2l Lo
Yiddish: Y1 ver v VIV DY IR TPL OV VP T
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GATE modules I1: Processing Resources

 Programs that run over texts and add annotations.
 All PRs can handle Unicode data by default.
e Quite a few freely available with GATE, e.qg.

*Tokeniser

«Sentence splitter

Part of speech tagger

*Morphological analyser

eParser

eSemantic annotator
*New programs can be:

ecreated within GATE

Integrated into Gate by means of wrappers
sUsers are constantly providing new modules.
*The results of running PRs over texts can be exported in XML.
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e Quick demo?
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GATE

@ Gate 2.1-alpha1 build 856

File Cptions Tools Help

@, Gate

E@ Anpplications

L # ANNIE_00O1E
[—II---- Language Resources
Corpus

[—]i FProcessing Resources

Q AMMIE Caoreferencer_
i ARMIE Othohdatcher_
i ANMIE ME Transduce
- AMMIE POS Tagoer_0
=] AMMIE Sentence Split
- B ANMNIE Gazetteer_000
-~ AMMIE English Tokeni

------ @ Diata stores

Messages | [E] corpus | # annie_noote =] newspanertextl

=1olx|

I Text Annotations I Annotation Sets Coreference | Print | |

Threats to the resumption of the _ peace talks receded foday
after a British cabinet minister entered the hupge aze prison near and

pressed Protestant guerrillas held there to support continuing the discussions.

_ Secretary Wiarjorie Mowlam sat down with members of two
outlawed

Protestant paramilitary groups and delivered a 14-point staterment onwhy they
should reverse awote they took lastweekend to condemn the talks. Thatwote had
throwwn the talks' future into question.

After she left, the prisoners did what she asked. The palitical party that

speaks farthem atthe negotiating table, the Ulster Demacratic Pary, announced
itwas no longer considering boyootting the talks, which are setto resume
monday. Another party affiliated with imprisoned Protestant guerrillas, the
FProgressive Lnionist Pay, said itwould decide on Sunday whether ta attend.

The all-pary talks, chaired by farmer
(Dhdaine), seek a paolitical salution in between Protestants,
maost of whaom want to remain part of and Cathalics, whao want greater
palitical rights, including, for some, palitical union with the Republic of
-tn the south.

senator George J. kitchell

Throughout the canflict, the British gowvernment has held 1o the line that it

talks to people who renounce violence, notto killers. To many people in

- it seemed today that bMowlam was being summoned by men convicted of
crimes thatinclude murder and arsaon,

"Wue arevery unhappy aboutit” said Glyn Roberts, development officer for a

peace group called Families Against Intimidation and Terrar.
howilarm spoke directly with terrarists, he said, "which many victims feltwas
arossly insulting.”

D---- Default annatations

...... Organization
------ FPerson

------ [ Sentence
------ ~ SpaceToken
------ [ Split

------ O [itle

------ [ Token

Annotations Editor | Features Editnrl

AMMIE_OOOTE run in 1,186 seconds
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Viewing data: identifying patterns in corpora

e ANNIC — ANNotations In Context

* Provides a keyword-in-context-like interface for identifying
annotation patterns in corpora

« Concordancing possible not only over text elements, but over any
type of annotation that has been added to the text

« {Token.string="“Baroness”}{Token.string="“Thatcher”}: find all
occurrences of the string “Baroness Thatcher”

» {Token.category=“NN"} {Token.category="NN"}:
Find all noun-noun combinations
« {Person}: find all Person annotations
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ANNIC example

Mew Cuery |{Mentiun.class::"F'ersun"} H Clear ” Execute

Total Found Patterns : 313 ’ Export Patterns ] I mAL G HTWL (3 All Patterns () Selected Patterns

Annotation Types . [Token s | Features : |All W ’ Add Annatation Type ]
| Pattern Text | | Conseniative vice chairman, said Baroness Thatcher had a "wery small |
[ Token category QT [ | 2 T [ [
| Mention.class | [Executive | Person

aman

|TDHEH.DHI‘1 | |upperlnitia| ||I|:|wer|:... | |upper|... ||upperl...||]
| Token N [ I ]| | ]

Text: Conservative

(A

Features :
Cocument s?ring:CDnser‘uative Fattern Right Context

kind=word
f-extremists-07-0ct-2001 xml_0003) 5 g =12 lain Duncan Siith on Sunday night sighalled his M
f-extremists-07-0ct-2001 xml_0003categany=JJ iderzhip, kAr Duncan Smith has turned an the group
f-extremists-07-0ct-2001 xmi_000zZ0rth=upperinitial under Thatcherism. Gary Streeter . a Conservative vice chairman E
ft-extremiste-07-oct-2001 xmI_0003F drawing a line under Thatcherism. Gary Streeter . a Conservative wice chairman
ft-extremists-07-oct-2001 xml_0003F Conservative wice chairman, said Baroness Thatcher had a "very small
ft-extremiste-07-oct-2001 xml_0003F should break with her as Tony Blair had ditched clause 4 -
ft-extremists-07-0ct-2001 xmI_0003F commitment ta full-scale sacialism. kickhiael Howard , shadow chancellar, said
ft-extremists-07-0ct-2001 xmI_0003F shadaow chancellar, said that ks Thatcher had "saved this countnywas
ft-extremists-07-0ct-2001 xmI_0003F gotto move an®. kAt Streetar also presaged the move against
ft-extremists-07-0ct-2001 xmI_0003F a multiracial, multicultural society. kAt Hovvard told the BEC's On
ft-extremists-07-0ct-2001 xmI_0003F Cluk's deputy chairman, Andresy Rosindell , and Angela Watkinsan -
ft-extremists-07-0ct-2001 xmI_0003F ,Andrew Bosindell, and Andela Watkinson - all of who supported
ft-extremists-07-0ct-2001 xmI_0003F - all of who supported kAr Duncan Smith 's leadership bid - hawve
ft-extremists-07-0ct-2001 xmI_0003F some confusion yesterday morning when kr Hunter said he was "considering
ft-extremists-07-0ct-2001 xmI_0003F weare tald to gquit by David haclean , the chiefwhip.
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Semantic Annotation: Example

XYZ was established on 03 November 1978

inLondon. It opened a plant in Bulgarid\
i\l(:I // \
( /' Ontology & KB -
C\\ / Location
ompan
M o
typé{ City ZELTL0 Country
/A type
| XYZ) I*IQ
NN % J London e e
estaplOn pg?tgi; )
+03/11/1978" up L Enllearia
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Evaluation metrics and tools

« Evaluation metrics mathematically define how to measure the
system’s performance against human-annotated gold standard

e Scoring program implements the metric and provides performance
measures

— for each document and over the entire corpus
— for each type of semantic class
— may also evaluate changes over time

A gold standard reference set needs to be provided — this may be
time-consuming to produce

* Visualisation tools show the results graphically and enable easy
comparison
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Conclusion

Gate is a text mining tool that contains synchronic language analysis
modules that are of direct interest to diachronic linguistic research;

As a platform architecture, it can incorporate any text processing
algorithm;

Therefore it allows extension and adaptation to any type of research
specific historical text mining

It enables integration of research effort and data sharing.
Manuals, tutorials and support available.

Historical Text Mining Workshop,
Lancaster July 20-21, 2006



	Introduction to the �GATE language analysis system
	Some scholarly requirements for computational historical linguistics
	Requirements continued
	GATE
	GATE Users
	GATE
	Viewing data: identifying patterns in corpora
	ANNIC example
	Evaluation metrics and tools
	Conclusion

