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‘ Problem

Lexicography requires large corpora
but
many languages lack large corpora




Outline

¥ Introduce you to
Jd'Web Corpora Collection
J Corpus Factory

B Method of Corpus Building

B Evaluation and Results

® What all can we do with Corpus Factory??
® Conclusions




‘Web Corpora Collection

B Goal: Building large corpora (100 million words)
® Manual corpus-building

Jslow, labour intensive and expensive
M Solution: Using Web as corpus

M Is the Web a Corpus ?
Yes.

- Question to be asked: Is it a good corpus for the task at
hand ?




Web Corpora Collection: cont..

B Lexicography and NLP
— Larger the corpus, the better it is.

— Many Domains

¥ 'Why use Web ?

— Largest source of electronic text.
I Size of Web.
— Capture changes in language — New vocabulary.




Earlier approaches: BooTCat (2004) and Serge Sharroff (2006)

Gather seed words
(Mid freq words of a language)

Download 'search hits' pages.

|

Generate large no. of queries
of length 'N' using above seeds

|

Clean the pages : Extract text &
Remove Duplicates

A 4

|

Send each query to Search Engine

Final Corpus

|




Corpus Factory

® Minimize human intervention

J Automate the process of collection

M Goals: Generate any language corpus

JIn a less time

- With minimal labour, costs

—Large and Clean Corpus over many domains.

B A factory for building large scale corpus of any
language.




Corpus Factory Goals

At each step of
web corpora collection,
we identify the bottleneck and solve it




‘Stepl: Gather Seed Words

M Sharoff used 500 common words drawn from word
lists from pre-existing corpora

JEg: BNC for English, RNC for Russian

B Bottleneck: No pre-existing large general corpora
for many languages.

J Seed words from many domains required.




‘ Stepl: Gather Seed word
B Wikipedia (Wiki) Corpora : Gather seeds from it

J Articles from many domains
J Cheap
1265 languages covered : More to come

B Extract text from Wiki.
JWikipedia 2 Text

B Tokenise the text.
JMorphology of the language is important

 Can use the existing word tokeniser tools.




Step 1: Gather Seed word

® Thai Word Segmentation

J Before tokenization
i ayvnvasdszinansdrluniinafansls
(Gloss: Burma's problems in the region)

J After tokenization
i v/ a9/ Uszine/ widy/ Tu/ afinna/ An/ azls
problem/ of/ Country/ Burma/ in/ Region/ is / ?

B T.emma vs word form
F0BOS® VS Je0B0




Step 1: Gather Seed word

¥ Build the word frequency lists
J Sort based on document freq (Descending)

® Top words in the frequency list are the most
frequent (Function) words of the lang.

—Top 500 words (roughly)

— Helps in identifying connected text.

B 'We select mid frequent words as seeds
J1000™ to 6000™ words (roughly)




Step 2: Query Generation

M Bottleneck: Identifying length of a query

M Shorter length
— Less number of queries are generated

— Final corpora size is small.

¥ Longer Length
— Data sparsity problems.

- T.ess number of hits

¥ Reasonable length

JMin hit count of most of the queries is 10.




Step 2: Query Generation

n=1 2 3| 4|5 | Best
Dutch 1300000 | 3580 | 74 | 5 3
Hindi 30600 86 1 - 2
Indonesian 29500 | 1150 | 78 | 9 3
Norwegian 49100 786 9| - 2
Swedish 5o000 | 1230 | 33 | 7 3
Telugu 668 2 - - 2
Thai 724000 | 1800 | 193 | 5 | - 3
Vietnamese | 1100000 | 15400 | 422 | 39 | 5 4




Step 3: Collection

® Around 30,000 queries are generated in the
previous step.

M Retrieve top 10 search hits of each query.
JYahoo Search API

® Download all pages of search hits.

® Downloaded pages contain unwanted (markup)
text.




Step 4: Cleaning

¥ Body Text Extraction

JBioler plate text like navigation bars, advertisements
and other recurring material like legal disclaimers are
removed

JBody Text Extraction algorithm (BTE, Finn et al. 2001)

¥ Bioler plate generally is rich in markup
¥ Body Text is light in markup.

M Performed on all the downloaded pages to get plain
text pages.




Step 4: Encoding Issues

M Search engines generally normalize different
encodings to UTF-8 before indexing.

¥ The pages downloaded may have different
encodings.

B Example: In Thai, TIS-620 and UTF-8 are famous.

—Identify encoding of the page.
J Normalize it to UTF-8.
J'iconv' tool is used to normalize Thai.




Step 4: Encoding Issues

¥ Very bad hit on Indian Languages
¥ Many encodings <--> font pairs exist
¥ Cannot be retreived by UTF-8 query
¥ Solution
B Generate Queries in the native encoding
¥ Padma Plugin




Step 5: Filtering

M Pages may contain unconnected text which is not
desirable.

JEg: Menu of a hotel, list of names etc.

B Connected text in sentences reliably contains a high
proportion of function words (Baroni, 2007)

B 'We determine the ratio of function words to non
function words from wiki corpora.

W Discard the pages if this ratio is not met.




Step 5: Near Duplicate Detection

B Pages may contain duplicates.
B Duplicates are removed using Broder et al (1997)

similarity measure.

JTwo documents are similar if the similarity is greater
than a threshold.

J Similarity is based on the number of overlaps in their n-
grams.

B Duplicate pages are removed.




Final Corpus of the
desired language
is obtained.




‘Wiki and Web Corpora

Wiki Corpora | Web Corpora
Dutech 30.0 m 105.6 m
Hindi 2.5 m 30.6 m
Indonesian ®.D 1m 102.0 m
MNorweglan 19.1 m 94.9 m
Swedish 9.3 m 114.0 m
Telugn 0.2 m 3.4 m
Thai 6.2 m 1.8 m
Vietnamese 9.5 m 149.0 m

Table 4: Sizes of Wiki and Web Corpora (in millions
of words)




Web Corpora Statistics

Unique URLs | After Filtering | After Duplicate | Web Corpora Size
Collected Removal MB | m Words

Dutch UT.ond 2241 L9708 | 739 [118.6
Hindi 71614 20,0051 L3821 | 4M dll.6
[ndonesian 79,4102 28,4087 20051 T8 112,00
Norwegian 208,004 bib, 291 b2.601 | 628 4.9
Swedish IGiLRITY 31,084 842 T1Y [14.0
Telugu 37,864 6,178 o 141 | 107 4.4
Thai 120,414 24,320 208998 | 1200 1.8
Vietnamese L6076 27,728 [hodt | 1200 [449.0)

Table 3: Web Corpora Statistics




Evaluation

® Corpus evaluation is a complex matter.
® Good Corpus??

I If it supports us in doing what we want to do.

— Only after using the corpus we get to know.

B The other strategy generally used is by comparison

J comparing one corpus with another
i.e. comparing frequency lists of the two corpora




Evaluation: cont..
® For each of the languages, we have two corpora
available:

Jthe Web corpus and the Wiki corpus.

B Hypothesis: Wiki corpora are more ‘informational’

— Informational --> typical written

 Interactional --> typical spoken




Comparing Wiki and Web Corpora

Wiki Corpora | Web Corpora
Dutech 30.0 m 105.6 m
Hindi 2.5 m 30.6 m
Indonesian ®.D 1m 102.0 m
MNorweglan 19.1 m 94.9 m
Swedish 9.3 m 114.0 m
Telugn 0.2 m 3.4 m
Thai 6.2 m 1.8 m
Vietnamese 9.5 m 149.0 m

Table 4: Sizes of Wiki and Web Corpora (in millions
of words)




Comparison

M First and second person pronouns are strong
indicators of interactional language.

JFor English: I me my mine you your yours we us our

W Ratio of common 1% and 2™ person pronouns of
web and wiki corpora per million corpus are
calculated.




‘ Results

Dutch
Word Web Wiki | Ratio
ik ST 2020 | 2.28
je 4802 97D 4.92
jezelf O () L. 003
kij 185 Y a6
jou 102 19 .16
jouw 99 19 TRIE
jullie iy 112 328
e o299 294 2.0
mezelt | 41 5 .59
1111 ] THH a4d4 2.23
Total 14221 | 4771 | 2.95




Results prove that
Web Corpora are more interactional.




What all can we do with Corpus Factory

-> Platform to create any language resource.

-> Corpus Factory + Sketch Engine

-> Future Goal: Provide resources to as many
languages as possible.




Swedish in Sketch Engine




Page |1

of 142 Go

Next | Last

manuset in casa de Hallstrom-Stanisic , men nycklarna hade forvaxlats sa vi kom inte in .
ar om man inte letar efter den tappade under gatlyktan dar det ar ljust i stallet for
judar - men kontrollen over media ar till den judiska makten idag , inte kontrollen
var presidentens ansvar , for han hade nycklarna . </s> <s> Hans uppgift var att halla

kyrka . </s> <s> Han haller prastadomets
<s> Genom inspiration till dem som innehar
prastadomet aterstalldes med alla dess

mitt hogtidliga vittnesbord om att dessa
Oavsett vad ditt foretag , kommunikation ar
om En kombination av vaggar , 1as och

<s> En kombination av vaggar , las och
over till kombinationslas och sldnga alla
enda polisen har pa honom ar att han har
</s> <s> Lds inte detta som nagon slags
ringer var hyresvard och hon meddelar att
ordnade sig till det basta okh vi satte
Verkligheten blir allt mer pataglig . </s> <s>
SD gar till 20-30%. Tror jag . </s> <s>

for att stanga kyrkan , brots axet av

en saga . </s> <s> Kistan ar last, och

nycklar
nycklar
nycklar
nycklar
nyckeln
nycklar
nycklar
nycklar
nyckel
nyckel
nyckeln
nyckeln
Nyckeln
Nyckeln
nyckeln
nyckeln

. </s> <5> Genom inspiration till dem som

i kyrkan kallar han varje president for

till Joseph Smith . </s> <s> Och jag bar

har vidarebefordrats i vara dagar till

for att fa ditt budskap till teamet och

</s> <s> Bjorn Kumm om Sorgesang i baktakt
</s> <s> Den 7 februari 2010 | 1 kommentar
- da blir lassmeder lika 6verflodiga

in till huset , men utan ytterligare bevis

till boken , alltsa . </s> <s> Det ar

ligger i brevladan . </s> <s> Hon trodde

i laset och klev in i stugan . </s> <s>

till forandring &r inte att SD gar

ar att aven ett annat parti tar sitt

, darfor att ett hart hopviket papper

finns i gott forvar ; anvandas far den




Telugu in Sketch Engine




15231.txt 230e5 E‘J“’OSJ:) . 0%) ¢ 2)0¢3 e90O0WD aﬁﬁérrv
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15911.txt G0 900DV . 08 2)0ed SOENDE) © favﬁoesﬁ



Future Work

Prepare corpora for all the official languages of the
European Union, Korean, Tibetan and African
languages.

® Encoding problems
B Estimate the Size of Web
B Bing Vs Google Vs Yahoo




Conclusions

M Corpus Factory presents

J A method for developing large general-language
corpora which can be applied to many languages

JMany to come




‘ Thank you

Lexical Computing Ltd,
sketchengine.co.uk

inquiries@sketchengine.co.uk
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