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Backgrounad MPpAcT Google

1. AHLIb project (2004i 08)
ADeutsch-s | oweni sche/ kr oatlB48c h

I 1918,
AAS/KFU( pr of . Er+J8h Prunl)

2. EU IP IMPACT (20101 2011)

Almproving Access to Text, )
NUK( Al enka Kav]| i | Lol JSI , I

3. Google award (2011 + 2012)

AComputational models for historical Slovene,
ZRC SAZU (Matija Ogrin) + JSI

AFunding for Wikisource (Miran Hladnik)



The Texts and Goals of the Projects

AAHLIb
A Slovene books 1848 7 1918 translated from German
A Develop a corpus to study translation processes

AIMPACT
A Slovene books + 1 newspaper from 18th and 19th centuries
A Proof-read texts and facsimiles for improving OCR and
lexicon of historical words for improving IR
AGoogle:

ATwo samples of very old Slovene books +
Wikisource Slovene literary classics from (mainly) 1850 - 1918

A develop computational models for historical Slovene for better
language technologies




IMP Digital Library

AEach text consists of:
Ameta-data
Afacsimile
Aproof-read transcription

AAll texts are uniformly encoded according to TEI
Guidelines for Electronic Text Encoding and Interchange,
TEI P5

ANo problems with further use or dissemination (CC-BY)
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Words
2.783.569
551.599
338.874
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Pages
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Distribution of DL texts

Texts Pages Words

658  100.0% | 44951 100.0% | 14,473,005 100.0%
1584 1 0.2% 8 0.0% 5.880 0.0%
1695 | 0.2% 27 0.1% 8,619 0.1%
1768—-1799 14 2.1% 2,345 5.2% 379,011 2.6%
1800-1849 27 4.1% 3,653 8.1% 887,589 6.1%
1850-1899 | 368 55.9% | 22,647 50.4% 7,400,493 51.1%
1900-1918 | 247 37.9% | 16,271 36.2% 5,753,403 39.8%
book 275 41.8% | 29,157 64.9% 7,084,733 49.0%
magazine 309 47.0% | 13,850 30.8% 6,085,893 42.0%
newspaper 63 9.6% 1,674 3.7% 1,175,004 8.1%
manuscript 11 1.7% 270 0.6% 89,365 0.6%
religious 32 4.9% 4,889 10.9% 088.694 6.8%
nonfiction 127 19.3% 8,661 19.3% 3,004,279 20.8%
play 21 3.2% 2,379 3.3% 360,153 2.5%
poetry 3 0.5% 906 2.0% 191,138 1.3%
prose 475 72.2% | 28,116 62.5% 9,890,731 68.3%
original 547 83.1% | 32,316 71.9% | 11,583,141 80.0%
translation 111 16.9% 12,635 28.1% 2,851,854 19.7%
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Annotation on each unit

AMeta-data (teiHeader):
At d, responsibility, extent, avai
A basic bibliographic information (two titles: original, modern)

Ataxonomy: medium (manuscript, book, magazine, newspaper), text
type (fiction, non-fiction, religious), translation status (original,
translated)

Atag usage, revision description

AFacsimile:
Aimages in several sizes, each page break linked to facsimile

AText structure:

Adivisions, headings, lists, tables, notes, poems, figures, line
breakseée

AEditorial interventions:
A sic/corr, foreign



The IMP digital library 9

TEI P5 encoding: source description

<sourceDesc
<bibb
<title types'tig xml:lang'stbohoricGenovetdtitle
<title type+&d xml:lang'sl'>Genovetdtitle
<authorSchmigChristoplion</authsr
<respStmt
<respxml:lang'sl’>Prevajaletresp
<respxml:lang'en’>Translatoresp
<nameMa | a,\Frargxindme
<fespStm
<date>1841</date
<publisher>Blasnik/publisher
<pubPlaceVLjubljaripubPlace
<extent>107</extent
<idnc-1024dderl 3 1 5 0 -Wardthbkuniverzitetdan j i<idnei c a
<note typeFrtaDokxml:lang'dée>
<ref target="http://itat2gnar.at/putvAdoK'>TraDok/ref<Ib/>
1841<l>
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TEI P5 encoding: text body

<pbn="[3]facs"#FPG042&M2"xml:i¢t"pb.003"/>
<div type="levekithl:ig"div.2">
<headml:id"head.2">1. <lkakoO g biavbjskal o mdde ikajl | gaVgrijg/head>
<figurexml:iet"figure.3">
<figDeseOrnamentra | i.Q k rc alg re\kxégDese
<[figure>
<pxmlig"p.7">W e d @pagldogebiloin vZlatiVasisom| dagntinindekletgpodstaro
lipos e dn®elj alipa sesmejalikadagjojek dizpivnicerilomjkijepreglobokek o z a r |
polukalNekterkmetjes svojimiy e n sopaivgostivni@ e dnribokalpravg i dvaljebdi
kakojeg ¢onavadgkadarstavino irvolpoceni</p>
<pxmlig"p.8"Karjoprimaha @nleznam | ovwasKerdnenvelikgpostavée bilin
<choice>
<sickakH/sic>
<corrkakik/corr>
<fchoice>
tri desmel mdtil @ bilesvisuknjinastranjeimelvelikasabljpnaherbtyaé
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Up-translation to TEI

AAHLIb:
Dedicated RTF-to-TEIl web converter

AIMPACT:
XSLT stylesheets for PageXML-to-TEI conversion

AWIikisource:
PHP converter for HTML-to-TEl

AlLatest: http://nl.ijs.si/tei/convert/

disiiee 10 PHbeitor Tl

e

o ntijssiiteleommy ] | BT
B { ] Online e/ nackmals N Obdobi=1d s Gooale] "11"",' sfiesit i.v"' pd st non Lest

DOCX to TEI to HTML Conversion

Input Word file: Browse. No file selected

Submit with profile JSI v and return ® url  zip with HTML localisation in English v



http://nl.ijs.si/tei/convert/

The IMP digital library

Down-translation to HTML

AWe use (slightly modified) TEI XSLT stylesheets for
TEI-to-HTML

AEach text is one HTML file, showing both the facsimile
and (typeset) transcription

Alndexes to books are by taxonomy, sorted by (one of)
A author, title, date, signature (one index with title pages)
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Example book: front

B 2 e el O = Lot 0] 8% fusiby Aeiteirr Pzl gl X\ st
P 5 i w0523 132 "o
DY>"". line La ® Resolucia o nacionaln baoblaid = Gooale'd nl'l'n\Vlnl Sh:«'«i Nhanger, Last 60 Mach
Popolni poduk za vse cebelarje
Jansa, Anton
1792
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Digitalna knjiznica IMP. Signatura WIKI00523-1792 [Kolofon] [Faksimile] [XML]
Kazalo po straneh

012345678910111213141516171819202122232425262728293031323334353637383940414243444546474849505152535455565758596061626364 656667 6869707172

SLE&J3IVIVFAVILAL AT I A AV AL AV AT AU &1 ok oo &3 i) SN &l &9 &7 SN I3 Sl IS TR D JO S IO JZ IV I e ZI ER I IV IVIT NI IE I IR I NI SOFFIILVE VI VIV I VT I A e
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141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 189 1¢
196 197 198

Kazalo

Predgovor.
Resdelk teh bukuvz.

Sapopadik tega perviga Reldelk, al [golnipa Podvuzhenja.
Tu drugu dellovni, al opravillku Reldelenje.

Pervi resdelk a sgol ruzhenja kir bode na nessenu, kar more en zhebellar od svojeh zhebell vediti.
Pervi odstavik. nauka od zhebell.

P’um' in page "7 v Highlight All Match Case 1 0f 1 match
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Exam nle book: bod

@ AHLib: Schodler, Fri

2 Google Koledar

120

B @ nlijs.si/ahlib/d/FPG_00125-1875.htmi#ph.108
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[108]

alge (Vaucheria), v kterem se ravno plasma (b) nabira, ki se razvija v rojeco trosko. ki pozneje izstopi
(c). P. 167. nam kaze ravno tisti

dogodek: rojece troske gredo namrec iz niti neke glive (Saprolegnia).
129 Razun v poprej$njem popisane mnozitve in razploditve kryptogamov se nahajajo sosebno pri algah,

mahovih in praprotih, dogodki, ki so podobni oploditvi, kakor$na se godi pri vi§jih rastlinah: naredi se
namrec e le vsled tega. da se srecate in zdruzite dve tvorini, stanica, zmozna daljne razvitve.

Pod. 168.
Enkali¢na alga

Pod. 169.
Nitasta gliva: 60krat povecan.

Najenovitnej$a primera teh dogodkov sta konjugacija (pod. 168.). ki obstoji v tem. da se dve enostani¢ni
algi zdruzite ter v eno edino plodilno stanico sorastete — in pa kopulacija. ki se godi pri nitastih glivah,
kjer se dve stanici skup lezeta (pod. 169. I), se napihnete (II. do V.) ter razvijete v ene edino iZesno
trosko ali zigosporo s, iz ktere izraste potem nova rastlina.

Med tem, ko v povedanih primerih delajo plodilni deli, ki so si v vsem popolnoma enaki. ima mnogo alg
in vse vi§je tajnocvetke organe, ki se dado6 primerjati s prasnicami ali antherami o¢itno cvetocih rastlin.
Ti organi se zato tudi imenujejo pelodke (antheridije). V njih se razvijo kot plodilna telesca tako




The IMP library

Real exampl eé

. Hel

alge (Vaucheria), v kterem se ravno plasma (b) nabira, ki se razvija v rojeco trosko, ki pozneje izstopi (c). P.  [108]
167. nam kaze ravno tisti

dogodek; rojece troske gredo namrec iz niti neke glive (Saprolegnin).

129 Razun v poprejénjem popisane mnozitve in razploditve kryptogamov se nahajajo sosebno pri algah,
mahovih in praprotih, dogodki, ki so podobni oploditvi, kakoréna se godi pri visjih rastlinah; naredi se namrec¢

Se le vsled tega, da se srecate in zdruzite dve tvorini, stanica, zmoZna daljne razvitve.

Slika 84. Pod. 168.
Enkalicna alga

Slika 85. Pod. 169.
Nitasta gliva: 60krat povecan.

Najenovitnejsa primera teh dogodkov sta konjugacija (pod. 168.), ki obstoji v tem, da se dve enostanicni algi zdruzite ter v eno edino plodilno
stanico sorastete — in pa kopulacija, ki se godi pri nitastih glivah, kjer se dve stanici skup lezeta (pod. 169. I), se napihnete (Il. do V.) ter razvijete
v ene edino iZesno trosko ali zigosporo s, iz ktere izraste potem nova rastlina.

Med tem, ko v povedanih primerih delajo plodilni deli, ki so si v vsem popolnoma enaki, ima mnogo alg in vse visje tajnocvetke organe, ki se
dadoé primerjati s prasnicami ali antherami ocitno cvetocih rastlin. Ti organi se zato tudi imenujejo pelodke (antheridije), V njih se razvijo kot

~
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Example index

Tools Help

T @ nlijs.si/imp/difindex-facs.htm
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Example iIndex

L B L lijsslfimg/dllodes-authon iml .' Google
W £ U4 * ALy} ool soodlet n'!."x: y 14 g* |fradanhanae

498. Zschokke, Hemnch Zlara Vas. (1850) 112 str. [ 04260]
499. 7 erjav, Gregor. Crna Zena. (1910) str, [WIKID0393]

Stvarna besedila

Rokopisi

1. Glavar, Peter Pavel. Pogovor o éebeljih rojih. (1776) 105 str. [WIKI00527]

Knjige

1. Andrejka, Jerne). Slovenski fantje v Bosni in Hercegovini 1878. (1904) 376 str. [WIK100424]
2. Breznik. Anton. Veéna pratika od gospodarstva. (1789) 93 str. [NUK_13067)

3. Brezovnik, Anton. S_'gyi_lj Slovenec. (1884) 193 str. [WIKI00209]

4. Cankar, Ivan. Jubilej. (1907) 16 str. [WIK100518]

5. Cimperman, Josip. f/:it_'!ienje_ in pesmi Franje Ser. Cimpermana, (1874) 20 str. [WIKI00203]
6. Dajnko, Peter. Cebelarstvo. (1831) 245 str. [WIK100299]

7. Daum, Adolf. Kaj mora mladina vedeti o alkoholu. (1906) 68 str. [FPG_04228]

8. F., L Anton Janeﬁé' ( 1870) 38 str [WIKI100200]

lO Feltgen. Emst. H:gmm na kmenh. (1910) 104 str. [FPG 00381 ]
11. Gasteiner, Josip. Knjigovodstve. (1908) 301 str. [FPG_00342] v
| Find in page |~ |~ | Highlight Al Match Case =
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IMP DL: summary

ALarge library of Slovene historical texts

AFocus on the 19th and early 20th century

ARich (and somewhat varied) TEI encoding

AHTML rendering, facsimile PDF, TEI

ABasi c I ndexes, no search (po
ANo ePub, PDF of transcription

AStill too small

ABut is JSI the place to host a large & professionaly
curated cultural heritage library?
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Part Il. Linguistic annotation

ljubesen ljubezen
| j u b Rljubezen
ljubesin ljubezen
| ] u b @ljubezen
ljubezen ljubezen
| j u b ®ljubezen
ljubezin  ljubezen
| j ub @ljubezen
lubesan ljubezen
lubesen ljubezen

| ub ®sljubezen
| u b n sljubezen
| u b e sljubezen
| ub ®sljubezen
| u b n sljubezen
| u b e sljubezen
lubesn  ljubezen
| ub ®sljubezen
| ub n sljubezen
| ub e fljubezen
lubiesen ljubezen

ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen

lubiesn  ljubezen
ljubeznih ljubeznih
ljubesnijo ljubeznijo
| | u b Gljubeznijo
ljubeznijo ljubeznijo
| j u b @jubeznijo
lubesnio ljubeznijo
| u b n sljubeznijo

ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen

| j ubel j ub eljubezen

ljubesni ljubezni
| ] u b Gjubezni
| ] u b eljubezni
ljubezni ljubezni
| ] u b Gjubezni
lubesne ljubezni
| u b e fljubezni
| ub  Ffljubezni
lubesni  ljubezni
| u b ® sljubezni
| u b n sljubezni
| u b e fljubezni

ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen
ljubezen



The IMP corpora

The goo300k corpus

Gold-standard linguistically annotated corpus of historical
Slovene

A300.000 words, 1.100 pages
Apage-sampled from IMP DL
Amanually annotated

ATEI encoded

Word-level annotations:
A Tokenisation

A Contemporary word-form
A Contemporary lemma

A Part-of-speech

A Gloss for archaic words



The IMP corpora

goo300k text distribution

Texts Pages Words

89  100.0% | 1,100  100.0% | 290,587  100.0%
1584 1 1.1% 8 0.7% 5,794 2.0%
1695 | 1.1% 27 2.5% 8,519 2.9%
1768-1799 8 9.0% 155 14.1% 22,216 7.6%
1800-1849 | 17 19.1% 280 25.5% | 104,428 35.9%
1850-1899 | 62 69.7% 630 57.3% | 148,413 51.1%
book 78 87.6% 994 90.4% | 191411 65.9%
newspaper | 11 12.4% 106 9.6% 97,939 33.7%
religious 22 24.7% 326 29.6% 63,926 22.0%
nonfiction | 28 31.5% 310 28.2% | 146,855 50.5%
play 11 12.4% 145 13.2% 20,308 7.0%
poetry 2 2.2% 38 3.5% 4,875 1.7%
prose 26 29.2% 281 25.5% 53.406 18.4%
original 22 24.7% 283 25.7% | 125,980 43.4%
translation | 67 75.3% 817 74.3% | 163,390 56.2%




The IMP corpora

Linguistic annotation

b1 teilte 1sganjali , inu vie shlaht Beteshe | inu vle shlaht Bolesni , osdraulali
b1 taiste 1zganjali, in vse Zlaht beteze , in vse zlaht bolezni , ozdravljali
bit1 taisti 1zgamjati , in  ves Zlaht betez , In ves Zlaht bolezen , ozdravljat
VaP Vmp -C P Agp Nem -C P Agp Nef  -Vmp
GpZ Ggn -V Z Ppn Som -V Z Ppn Soz  -Ggn

- - - -- - vsakovrsten bole¢ina -- - vsakovrsten - --

<w lemma="biti" ana="#Va">je</w><c> </c>
<w lemma="pripravljati" ana="#Vmp">pripravljal</w><c> </c>
<w lemma="svoij" ana="#P">svoje</w><c> </c>
<choice>
<orig><w>spreml jevavce</w></orig>
<reg><w lemma="spreml jevalec” ana="#Ncm">spreml jevalce</w></reg>
</choice><c> </c>
<w lemma="na" ana="#S">na</w><c> </c>
<w lemma="Zalosten" ana="#Agp">Zalostno</w><c> </c>
<choice>
<orig><w>iznenadenje</w></orig>
<reg><w lemma="iznenadenije" ana="#Ncn">iznenadenje</w>
<desc><gloss>preseneenije</gloss><bibl>SSKJ</bibl></desc>
</reg>
</choice>
<pc>,</pc>
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Manual annotation

ATeam of students lead by a lexicographer
ASeveral rounds of annotation and correction
AAnnotators' manual, Cookbook, FAQ,
AUsed INL CoBaLT edltor

- Lawion Tool - User Tomack66 working om corps ‘ool 8 (dwtsbare LamconTal Oos

'-C il Kl 4 IR
L sjastinimisontsolie

% ¢ word form £ % | frequency ! %% ¥ Fiter lemmata W~ 15 « npomal - |<,cam||«s§mm]i
e 1 UORTMY, <UOGRIY >, MOD YUOEZIY, IJUORTINY >, AgP
S lubsinivelt 2 ljub L <Ipazravost>, Nct Tjubeznivost, <ljubeznivast>, Ncf
b A1 jpub, <djubiz, Agp | fubitl, <iadi>, Vmp Tub, <fjubi>, Agp | ljubiti, <ljubiz, vep 3
" Wbiga 2 lub, <lubegax, Agp Tjub, <ljubegaz, Agp | ljubx, <abegas, Nom
© lubl 1 fuba, dubil>, Ving Hubit, <ljublt>, vmp
" lubim 1 fube, djubms, Viep Hubiti, <tjublm>, Vmp L ®

This word was viewed Last by MajaZs7 at Sat 17 Mar 2012, 21:58:05

sguby . T2 Premuihuvanio . Saka) pavesta o bl Poliufhavar , od koga le prdguje , kdo « lub, <jubi>, agp o
et e/ gre ALK J0226- 179 00 197 _Pridge_sa_vse_sedale_stw ami_toberiond tuh
té prafhame , kako b tuc =a vals , kil moj Farmani |, igta zhafs tiga polta en « Huby, <hubi>, Agp &
& velssiam sajemal . Vy samerkate | wvoﬂumavzl , de @ moje naprgpvseTa | - ljubs, <tpubis, Agp
ety goot BB/ MUK_ 10026 LT84 00 290 _Frisge_sa_vis sedels st wmi_takesiaed.tab
[ Thren . 2, 13, ) )2 i PoluMavzi ona j& ravnu t=ta | Ona thmysa » ljub, <hubi>, Agp & ‘

Fiplerastv/ gao i BRMNUE_10224 1794, po. 230 _Pridge_sa_sas_redale_sew ami_tobecizad tah

. T3 togotni , & Ivole ovrashike luby \ yeder Toweashi & Inu on « , < bty sk slovamaine.en/




The IMP lexicon

IMP lexicon

ASimply a dump of the hand annotated corpus
AHowever, goo300k is too small for a (large) lexicon:

Asampled another corpus from IMP DL, foo3M

Aalso annotated in CoBalLT

Abut only word-forms that do not appear in goo300k
AThe lexicon is (of course) also encoded in TEI P5

AMounted in the Web as a set of HTML files
(bespoke XSLT stylesheet)



The IMP lexicon

Hyperlinked lexicon on the Web

File Edit View History Bookmarks Tools Hel

os e aunchigisit ‘ 82 HesaeliSes strgiionp slove. X\ s COWI Seeirer T oot 1o e | ar

Y @ nlijs.si/imp/imp25k/html-m/imp25k-m-0013 htmi#lex.a349173b72e3¢3d507229904ddc4364e clB- a

OS Listen to Personal Onli... @ MUSE D4.3 - Online La... '® Resolucija o nacionaln:. ™S Gbdobjal4 =Google = ﬂ Library Genesis E Fahrradar

Kmetijske in rokodelske novice
(1843):

Kmetijske in rokodelske novice
(1843):

Kmetijske in rokodelske novice
(1843):

o 1smed (zdruzena oblika)

Kmetijske in rokodelske novice
(1843):

» izmed predlog s goo300k, IMP ~» SSKI, Pletersnik
e izmed
o 18
Svetu pismu noviga testamenta (1784): satoshili. 11. On pak je djal k' njim: Kdo bo is vals ta z
o 1smed
Genovefa (1841): vlim [v6jim velizhafllvu ni bil tako lépo oblézhen, kakor éne

in kakor bi jih boshjalt svila, poginejo. — Nar lepfhi glava
nar pervi

s tako shlahtnimi [erzi imenovati. S hvaleshnoltjo [e (he ma
[pomni, kakor patra Gabriela

bilo, de [o gofpod fajmolhter, ki [o porozhali, [in eniga isme
Krajnfkim

trumo [he bolj divjih vojfhakov , ktere — keér [o bili eni
plaglavze



The IMP lexicon

Size of the lexicon

XL, L M S
Entries 28,096 21,653 12,255 4,156
Lemmas 27,139 1.04 | 20917 1.04 | 11,989 1.02 | 4048 1.03

Modern word-forms 56,650 2.09 | 49212 235 | 24,138 201 | 6,140 1.52
Historical word-forms | 77.433 1.37 | 69,326 1.41 34,357 1.42 | 6910 1.13
Five-tuples 81,740 291 | 73,263 3.38 | 35941 293 | 7,021 1.69

A XL: all words
(goo300K is fully annotated!)
A L: dictionary words
(no numerals, typos, foreign words, proper nouns)
A M: historical words
(hi storical form | cont emg
A'S: archaic words
(with gloss)



The IMP tools

ToTrTalLe

ATool to automatically:
1. Tokenise the text: mlToken
2. Transcribe (modernise) the words: Vaam
3. PoS tag the words: TnT
4. Lemmatise the words: CLOG

AUse of background resources:
AIMP lexicon + modern lexicon + transcription rules

Atagger + lemmatiser models for contemporary
Slovene

ATEI'l/O



The IMP tools

ToTrTaLe example
£ zdr u digajtegalk u g Nk W@nle g a f

<w lemma="z d r Uana=t#Vmerlp">z d r u Kiwpxg> </c>
<choice>

<orig><w>tiga</w></orig>

<reg><w lemma="ta" ana="#Pd-msg">tega</w></reg>
</choice>
<c> </c>
<choice>

<orig><w>k u g n</wpa/orig>

<reg type="pattern" n="[ega@Y iga@]">

<w lemma="k u ¢"eama="#Agpmsg">k u g n <vgra

</reg>

</choice>

AVmerlp = Verb, Type=main, Aspect=perfective, VForm=present,
Person=first, Number=plural



The IMP corpora

Concordancers

AThe IMP DL was annotated with To Tr Ta L e cofusl MF

AThe IMP and goo300k corpora are available via two
concordancers:

AnoSketchEngine: OS version of the popular (and commercial)
SketchEngine

A CUWI: our front-end to the well-known IMS CWB corpus work-
bench
AThe concordancers offer:
A powerful search query syntax (REs over words and annotations)
Afitersovermeta-d at a (text types, year of
Avarious sorting options over concordances
A construction of frequency lexica
A collocations
A saving results
A etc.



The IMP corpora

noSketchEngine



