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Contents

e how to identify the language of a written text
¢ |n traditional ways,

e with the help of computer technology.

e how to get at least some information out of
an unknown text.




Hacking

“the intellectual challenge of creatively overcoming or
circumventing limitations.”

Eric Raymond (1996):
The New Hacker’s
Dictionary.




Spoken texts?

multi-language corpus of telephone calls




Writing Systems

¢ Roman (thousands of languages)
e Cyrillic (> 60 languages)
e Arabic (> 20 languages)

e Devanagart (> 10 languages, not
counting derivative writing systems)

e Hebrew (~ 3 — 5 languages)




Devanagart
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DEVANAGARL
(Altere Druckschrift nach A. W. v. SCHLEGEL.)
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SAMPLE OF ARMENIAN

. Armenian: g upu:/fb qn//&wpw'hﬁ hpbuu_/ﬂwgbwL <nq_1_n‘/‘l!

. Transliteration: 1  srtin gorcarani erewut'ac'eal hogwoyn

. Transcription: 1 saitin goltsarani  erevut'atsial  hogwoin

. Gloss: in the.heart of.the.organ appearing of.the.soul

L wguty [ uus 3 dbn il i Pn s qpbped — frdbpw gl p.

. ac‘ac’ tat’ jerin ajoy grelov 1 veray vimi.

. at/"ats" t"at" dzeiin adzo golelow i veia vimi

. of.the.eyes the.palm of.the.hand of.the.rightwriting  on the.rock

- gf 11/7[1,[;11 h Qb LIIIT/I‘O.P q.&/ﬂl

lIﬂLUlbLUL nlbp  pupl:

. Z1 Orpeés i jean veijk® gcin kuteal unér k*arn.

L ZI VOIpES i dzian veidk" gotsin kutial uner k"ain

cfor  as In  snow traces of.the.lines had.retained the.stone

, ,;L ‘/UJFIILgbl_UL ‘/wqolalvg']/ I'illl”bl](.} Ll'lel.U’lll_Uq,l"FU Lfl_?p. <w1/lfb/7&
- Ew yaruc‘eal yalot‘ic'n estetc znSanagirs mer, hander;j

- jev  hauruts"ial hayot'its"an jesteyts oznoJanagiros mer handeiz
- and arising from.prayer he.fashioned the.letters our together

. anlﬁﬁw']/nu/'n [/h/lullu&bwaL quﬁ/ﬂ/ wn ablinl
- Hrop‘ianosiw kerpajeweal zglirn ar jern

U.’LUUI,IU_IUUI U‘bupnllllll\/.
patrast Mesropay.

 hrop"ianosiv keipadzevial — ozgiton ar dzeron patiast — mesiopa
- with.Rufinus by.giving.shape the.letters by the.hand prepared of . Mesrop
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Hebrew

e Old and Modern Hebrew,

e Ladino (with different varieties),

e Judeo-Arabic,
e Yiddish.




N YIRM 2 YIND DX DRYN DX D7ON K)3 'YK K
)37V NANIN DON M DINA *)975Y WM 102 inh
MINDTTON KT T IR NN D DX INNT A DM)N
N1P1 N YN0 PR XD 13 DOK 5727 21072 1NN

TRN DY, 197NN 27NN N2 NI TWN2) DY MK? 1 DN

12



DDMIWIWAPN TIW T 2 . TWOITNIN 2NN DYTIANWNI DN DNNAMTUN N ]
DN NS DDM T NIN ,DNNID 1A DMV 1IN IWNIVA PN PIVDXIE 1IN DT 1IN
DY 11.02'2 1Y INT:DANTVA DNA DNN 3 JIWDNIN YT A DIV 13X LAWY DN

DT DN 1IN ;DA PN DY TN DD DNTIVIVA DXNTDNA Y 4 .02 1IXNYA PN
1917V DNTI UNA Y 5 .20Y0X8 T IWMX IN LD DYTIWMX DTIWYATYTINING
NN LLINX VNIV PN DY 11.DIN) 1917V 1Y DN PNIIYDXIE T IN AND DI DNT

AND 1N AN IVNIWA PN DY
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Lot Norman C. Ingle (1980):

Esperanto

weedk Language ldentification

Spanish

ronuguese 1a@DlE. London: Technical

Italian

romanian | F@aNslation International.

Catalan

Occitan

Ladin (Engadine)

Sursilvan

Surmiran

Friulan

Ladin (Dolomite)

Corsican

Jersey language

English

German

Danish

Swedish

Norwegian

Dutch

Afrikaans

Icelandic

Frisian

Polish

Serbo-Croat

Czech

Slovenian

Slovak

Sorbian (Wend)

Welsh

Irish Gaelic

Scottish Gaelic

Manx

Breton

Turkish

Finnish

Hungarian

Albanian (Tosk)

= 53 Albanian (Tosk)
+ some Geg words

Basque

Maltese

Estonian

Lithuanian

Latvian

See Page 7
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Latin
Esperanto
Volapuk
Spanish
French
Portuguese
Italian
Romanian
Catalan
Occitan

- Ladin (Engadine)

Sursilvan
Surmiran

Friulan

Ladin (Dolomite)
Corsican

Jersey language
English

German

Danish

Swedish

Norwegian
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Computer-aided
identification

¢ frequencies of unigue characters and
character strings

e common words recognition

® n-gram analysis




“Text”




( TE), (TEX), (EXT), (XT)
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variant of the unique character string approach




compression efficiency




reference
model




reference text in language
model to be identified




gzip

IR .

reference N text in language
model to be identified




gzip

IR .

reference N text in language
model to be identified

compression efficiency




Interesting
applications

e measuring linguistic difference
> language families

e determining types of text

e spam detection?




TextCat (http://odur.let.rug.nl/vannoord/TextCat/Demo/), n-gram
based, 76 languages, usable as a web application,

Languid (http://languid.cantbedone.org/), downloadable
program, web application not running,

Langid (http://complingone.georgetown.edu/~langid/), n-gram
based, 65 languages, web application,

LanguageGuesser (http://www.xrce.xerox.com/cgi-bin/miltt/
LanguageGuesser), frequency tests on characters and character
sequences, about 40 languages, web application,

Polyglot 3000 (http://www.polyglot3000.com/), corpora, method

unknown, currently 441 languages, closed-source Windows
freeware. :-(
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approaching “content analysis”




Hacker’s approach

e numbers, dates, words from another
language

e typographic hints:
e bold or italic print,

e colored or underlined text chunks,

o capital letters




Zipf’s law

Very frequent words are shorter and contain less
lexical information, whereas infrequent words are
longer and contain more lexical information.




less lexical information implies more grammatical
information and vice versa




most interesting for us:
words with more specific lexical information




Ilgnore all short words!
(even if they reiterate throughout the text)




Ua salalau lenei gagana i le lalolagi atoa. ‘O lenei fo'i
gagana, ‘ua ‘avea ma gagana lona lua a le tele o
tagata ‘o le vasa Pasefika, e pei ‘o0 Samoa. E iai le
manatu, ‘o le gagana fa‘aperetania, ‘'ua matua talitonu
| al le tele o tagata Samoa e fa‘'apea ‘o le gagana e
maua ai le atamai ma le poto. ‘E talitonu fo'i nisi o |
latou, ‘e le aoga la latou gagana. E le sa'o lea taofi,
‘aua e ‘avatu le gagana fa‘aperetania i Samoa, ‘ua
leva ona atamamai ma popoto tagata Samoa e fai lo
latou soifua ma lo latou lalolagi.
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