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Information and meaning
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Acquiring the information: the transcription. To OCR (HTR?) or
not to OCR
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Acquiring the information: the transcription. To OCR (HTR?) or
not to OCR

* Advantages:

® Gain of time for large corpuses
® Conservation of graphical features made easier

e Method:

1. Make a conservative transcription of some folios of the witness;

2. Feed the program with the transcription = train a model with Ocropy [Breuel 2008];
3. Predict new text, correct, re-train, and so on until a given error rate is reached;

4. Use the best model on new folios.

Matthias GiLLe LEVENSON From information to meaning November 12, 2019 3/22



Acquiring the information: the transcription. To OCR (HTR?) or
not to OCR

* Advantages:

® Gain of time for large corpuses
® Conservation of graphical features made easier

e Method:

1. Make a conservative transcription of some folios of the witness;

2. Feed the program with the transcription = train a model with Ocropy [Breuel 2008];
3. Predict new text, correct, re-train, and so on until a given error rate is reached;

4. Use the best model on new folios.

e Results:

® Low error rate with incunabulas (= 5%);
® Less accurate with manuscript writing, but it is improving: Kraken [Kiessling 2019];
® The main issue is the line segmentation.
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Structuring the information: the TEI

<div “sdoc"><!-~INFO ABOUT SUBJECT OF INQUISITION-->
<head>
<name person! 501 "><name forename" >HUGH</name> <name "surname">STRANGE</name></name>
</heads>
<div "wholeDoc" CIPM-INQ-22-1">
<!--HRIT-->
<div Arit" n="Westminster man">
<head>
<Ly "dochum’”>1</num>
<rs

“writType'>Writ mandamus</rs>. “dorse" n-"en">}</rs>
<date “writDate" "1423-05-03">3 May 1423</date>. [<name
Regarding lands held of <name

“person”
forenane”>Henry</nane> V. </head>

writClerk">Thoralby</name>]
ing">

county">CITY OF YORK</name>. <rs

entType">Inquisitions/rss>.
place ingLoc">Yorke/name>. <date ingbate 1423-05-19">19 May 1423</date>. [<name person escheator>Esyngnalde/name>]</head>
<1--JURORS- >
<div "jurors”s [14 lines]
<1--HOLDINGS-->
<div *holdings">
<ab>He held 13 messuages and 6 selions in <name nln(e >Bmthum</nnme> in
the suburbs in his demesne as of fee of <name person”s <n forename”>Henry</names <name surname"s1V</namex</name>
in burgage tenure as the whole of the city is held, onmat valoe 8 narks. /oo
</div>
<1--DEATH and HEIRS-->
Enl <div "deathHeirs">
cagl" <abs=He died on <date death 1406-12-27">27 Decenber 1406</dates.
<name person” “heir''><name " forenane">Roger</name> <name surname">Strange</name></name> is his son and heir,
<measure "age'>aged 38 years</measure> and more.</ab>
</div>
«div

"occupiers”s

<ab>Since his death the messuages and selions have been successively occupied,
and the issues taken, by <name “person’><name

" forename">NiLlian</nane> <nanelink>de</nameLink> <name surname">Bowes</name></name> and
<name person"><name forename">John</name> <name urname" >Petyt</name></name> until <date 1410-02-03">3 February 1410</date>,
<name person”><name ‘forename">John</name> <nan surname”>Waterton</name></name> until his own death, and then <rs person”>Richard</rs> Watertc
</divs
<div "classMarks">
<ab “classMark">C 139/1/1 mm.1-2</ab>
</div>
</div>
</divs

</div>
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e —
Structuring the information: the TEI

What are the interests of a community driven standard ? [Burnard 2015]
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What are the interests of a community driven standard ? [Burnard 2015]
e [t’s a standard !

® And it’s community driven.

Matthias GiLLe LEVENSON From information to meaning November 12, 2019 5/22



]
Structuring the information: the TEI

What are the interests of a community driven standard ? [Burnard 2015]
e [t’s a standard !
® And it’s community driven.
® An ontology on the structure of texts', a “conceptual model of textuality” [Ciotti 2018].

!N.B: It is not an informatical ontology! See [Ciotti and Tomasi 2016]
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]
Enriching the information: lemmatisation and POStagging

Take aver, auer, haver:
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Enriching the information: lemmatisation and POStagging

Take aver, auer, haver:

¢ Three different graphies. Form: aver | auer | haver
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]
Enriching the information: lemmatisation and POStagging

Take aver, auer, haver:

¢ Three different graphies. Form: aver | auer | haver
e Three forms of the verb haber. Lemma: haber | haber | haber
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]
Enriching the information: lemmatisation and POStagging

Take aver, auer, haver:
¢ Three different graphies. Form: aver | auer | haver
e Three forms of the verb haber. LEmma: haber | haber | haber
e Three infinitives. PART OF SpEECH: VMIN000 | VMIN000 | VMN000 [EAGLES / FREELING]
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This grammatical information is added to the TEI encoding, to be processed after.
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]
Enriching the information: lemmatisation and POStagging

Take aver, auer, haver:
¢ Three different graphies. Form: aver | auer | haver
e Three forms of the verb haber. LEmma: haber | haber | haber
e Three infinitives. PART OF SpEECH: VMIN000 | VMIN000 | VMN000 [EAGLES / FREELING]

ForMm —> LEMMA PoS
aver, auer, haver  —> HABER VMNO000

This grammatical information is added to the TEI encoding, to be processed after.

I

<w lemma="haber" pos="VMNOOO">aver</w>
<w lemma="caballero" pos="NCMP0O00O">cavalleros</w>
<w lemma="muy" pos="RG">muy</w>

I'm using the dictionnary created by Sdnchez Marco for her PhD dissertation [Sdnchez Marco 2012].
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e —
What is the collatio?

“La colacion o cotejo de todos los testimonios entre si para determinar las lectiones variae o variantes”.
[Blecua 1983]

Can we simulate it with a computer ? Let’s highlight the two steps of the collatio:
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e —
What is the collatio?

“La colacion o cotejo de todos los testimonios entre si para determinar las lectiones variae o variantes”.
[Blecua 1983]

Can we simulate it with a computer ? Let’s highlight the two steps of the collatio:
1. Finding the portion of text to be compared in each witness
2. Making the comparison
The human mind does not dissociate these two steps, but the computer needs this distinction.
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.
Comparing it and eliminating the redundance I: the alignment

Alignment (= search for similar groups of words) on the forms with CollateX [Dekker and
Middell 2011]

1. “quales e quintas cosas deuen auer los buenos lidiadores™ base sentence

2. “quéles e qudntas cosas deven aver los buenos lidiadores™ 2 differences

3. “quales e qudntas cosas deven haver los buenos lidiadores™ 2 differences

Matthias GiLLe LEVENSON From information to meaning November 12, 2019 8/22



.
Comparing it and eliminating the redundance I: the alignment

Alignment (= search for similar groups of words) on the forms with CollateX [Dekker and

Middell 2011]

1. “quales e quintas cosas deuen auer los buenos lidiadores™ base sentence

2. “quéles e qudntas cosas deven aver los buenos lidiadores™ 2 differences

3. “quales e qudntas cosas deven haver los buenos lidiadores™ 2 differences

quéles e quantas cosas

Result:

deuen auer

omisit

los buenos lidiadores

quéles e quantas cosas

deven

aver

los buenos lidiadores

qudles e quantas cosas
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.
Comparing it and eliminating the redundance I: the alignment

Alignment on the lemmas with CollateX

1. cual +y + quanto + cosa + deber + haber + el + buen + lidiador : base sentence represented as lemmas

2. cual +y + quanto + cosa + deber + haber + el + buen + lidiador: no difference

3. cual +y + quanto + cosa + deber + haber + el + buen + lidiador: no difference

quéles e quantas cosas

Result:

deuen

auer los buenos lidiadores ¢

qudles e quantas cosas

deven

aver los buenos lidiadores p

quales e quantas cosas

Matthias GiLLe LEVENSON
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Comparing it and eliminating the redundance II: the comparison

Comparing aligned groups of words: is there a variation?

For each aligned group:

1. If the strings (= the characters) are the same, it is not a variant: no apparatus entry

2. If the strings are different, we have a variant.

We are talking about strings here, not about words ! It is pure information. Can we go further ? What
can we do with the variants ?
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.
Comparing it and eliminating the redundance II: the comparison

Improving the accuracy of the apparatus: graphical variants identification

Form — Lemma PoS
aver, auer, haver  =—> HABER VMNO000
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.
Comparing it and eliminating the redundance II: the comparison

Improving the accuracy of the apparatus: graphical variants identification

Form

— Lemma PoS

aver, auer, haver  =—> HABER VMNO000

MEANING

“Aver, auer, haver are the same word...”

“When you have a graphical variant,

do this” (Method)

Matthias GiLLe LEVENSON

INFORMATION
“These three tokens have different strings,
the same lemma and the same POS”

“If he strings are not equal AND their lemma is the same
AND so is the POS: do this” (Algorithm)
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Comparing it and eliminating the redundance: the collatio

To sum up

1. Align...
1.1 Alignment on the lemmas
2. ... And compare. Algorithm: for each aligned token or group of token:

2.1 if all strings are strictly equal, we haven’t got a variant.
2.2 if the strings are different, it is a variant.

But this is not enough:
2.2.1 if the words have the same lemma and the same POS, we have a graphical variant | (> 25%)

2.2.2 if the lemma (or the POS) differ, we have a “real” variation.

The result of the process will be encoded in TEI, and will be injected to the individual transcriptions.

From information to meaning November 12, 2019 12/22
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.
Going back and forth

razones avia para castigar los malos. Ca o los castigavan por que se
emendasen e fusen mejores, e <add place="above">por que</add> non
menospresciasen la justicia, asi que el que mal fazia o viese su
pena, o que por temor de pena fuesen buenos e escusasen toda
torpedat.</p>
</div>
</div>
<div type="chapitre" xml:id="Mad G 3 3 21" ">
<head>Capitulo xxi°, de la honrra que fizo Alexander a la muger de
Dario.</head>
<div type="traduction"/>
<div type="glose">
<I--Fol 453r-->
<p n="RXfFyLoBTu"><hi rend="lettre attente"sm</hi><hi rend="lettrine"
>M</hi>as aqui podemos contar de cémmo Alexandre fizo muy grant
honrra a la muger de Dario: et llamd y un grand sabio de los judios
que dezian Apelles, que era de Gerusalén, e sabia muy bien la
Blivia.</p>
</div>

Figure 1. Human-readable, consistent, standard information
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Going back and forth

“Mas ","n": "mas* ,“pos": "NCMPBOO"
JUxmliid® @ *hSgbLOj*},{"t": "contar ","n":
* . "pes®: "PTOEOOE" ,“xml:id"

“bxMOUXm®}, {"t": *muy *,"n"
Jtcmliid” o "a7fig2x"}, {"t": "a ",
“ndCgSmL

“NCFS008" ,"xml:id" :
an ;o

"Mad_G"
"tokens"
"VMME1PE"
LU0t teame
"UMIS3SE" ,"xml:iid"
“honra® ,"pos": "NCFS806"
“muger "."n": 'mujer” ,"pos":
"bsilUKz"}, {"t": "et *,"n": e "cct, "xml:id”
LUxmliid® @ "eCmuINn"}.{"t": "un L "pos”:
“sabio" ,"pos": "AQEMSE@" ,"xml:id"
"judios ", "n": "judio” ,"pos": "AQEMPOA"
i "w6OVzOR'},{"t": "Apelles ","n": "apelles"
“VAII3PS@" ,"xml:id" : "wBbX7K2'},{"t": "de *,"n":
"e ",'m": "e" ,"pos’: "CC" ,"xml:id" : "bxvDdhc"},{"t"
"20250j8"},{"t": "bien ","n": "bien" ,"pos": "NCMS0@8"
“NPBOOPE" ,"xmliid" : "uKZjZsK"},{'t": "et ","n": "et" ,"p
"que’ ,"pes’: "CS" ,"xml:id" : "qyA26Y1"},{"t": "pintase "

e
muy”

L "pos” s
"commo

“uno”
“de

Lmxmliid”
,"pos”: "NPGOO

ger

13 ",n": "la” . post: “NCHPOGE"
. TCWYCOLB},{"t": "la ","n": "la
,"pos’: 'NCFSBOB" ,"xml:id® : "eaoMexc'},{
“fechos “,*n": *hacer” “VMPBOSP"
“nbsNskF*}, {"t":

"SHePESE"}, {"t":

"NCFS080"

"nvauBSd'}, {"t"

JUpesti "CS* L txmliid®
T

Stxmliidt
0s":

“contecieran

"reina”

"eqSNTSQ"}, {"t":
post: "R

"PIEMSEO"
"g3UebZLl"}, {"t":

“JmMIGRH"T, ("t
L "pos”:

tsabda v, one
Stxmliid® c x@xltfgr},{"t":
"y135Hnx"}, {"t":

Ll id
L "pos®:

Stxmliid”

"podemos ,"n": "podar”

LUxml:id” @ "mGkwhzN'}, {"t":

"."n": "hacer” ,"pos":

"c4rCHBK"},{"t": "honrra ",

Lxmliid® @ "rXDLyKd"},{"t"

"pos”: "NPOOOPE" ,"xml:id"
* ,"pos": "RG"

sabio *,n"

"fYodlad"}, {"t"
“de" ,"pos": "NCF5800"
“daGIcLi"}. {"t": "fizo
"AQOCSEB" |, "xml:ig”

“aqui” SRG* L Uxml:id®

“LhpITIE"}.{"t": "de ",

“pos”: "NPROOPO" ,“xml:id"

“grant ","n": "gran” ,"pos":
- “La® ,"pos"i *NCMPBOE"

“n": *a “hOBLiSE"}.{"t": "la *,"n":
"F{"t": “de ",*n": *de’ ,"pos®: “NCFSORO" ,"mliid* : "xNxM@w7"}.{"t": "Dario *,“n": “daric’
fBpXzKW"}, {"t": “Llamé *,"n": "Llamar" ,b“pos": "VMIP1S®" ,"xml:id" : "nBtg8g4"},{"t": "y ","n
Lvxml:id® : “mvxgMOP*}.{"t": "grand “.*n": "gran” ,“pos*: "AQBCSG8" ,“xml:id" : "gEoucSH'},{"t" :
“de* ,"pos": "NCFSD80" ,“xml:id" : *mgBgbkd"},{"t': "les *,"n": “los" ,"pos*: "DAGMPE" ,“sxml:id® : "yikSLu6"},{"t*:
"que ","n": "que" ,"pos": "CS" ,"xml:id" "zH12BI5"}, {"t": "dezian ","n": "decir" ,"pes": "VWMII3PB" , "xml:id"
“dOSANZW"}, {*t": “gue ","n": "gue” ,"pos”: "CS" ,'xml:id® : *nILpH2i"}.{"t": "era ","n": "ser" ,"pos":
“xml:id” : “mDGpgby"},{"t": “Gerusalén *,*n": “jerusalem’ ,*pos": "NPOOOGE® ,*xml:id* : "cbHBmKR*}.{"t":
L"post: "WMII3Se" ,“xml:id" "yCZjb7v"},.{"t": "muy ","n": “muy" ,"pos": "RG" ,"xml:id" :
“la *,"n": "la" ,"pos*: "NCMP@GR" ,*xml:id" : "d8XxzX4"},{"t": "Blivia *,"n": *biblia"
“fizo ","n*: "hacer” VMIS3SE" L “mml:id® : “uYudSas*h.{"t": "que *,
LUxmliig” “rY2hm3X"}, {"t" "sobre" ,"pos": "NCMS@B8" ,"xml:id"
“sepultura® ,*pos" *ubhBtto"}, {"t": “de *,"n": “de" ,"pos":
“dicha *,*n": “dicha’ Jtaaliid® o "aTIzCxu’h{"t": "Reyna
LUxmlzig” "zN2aHla"}, {"t" “les" ,"pos": "DABMPE" , "xml:id" :
: “granade” ,"pos*: "AQGMPOR" "pT4RRTZ"}. {"t": *que “que”

L "pos*:

"waxZ4Al"}, {"t": "agui ",
“contar” ,"pos": "VMPGESM" ,xml:id"
"Alexandre ","n": "alexandre”
LUxmliid® o "hQLUZAS"},{"t"
,"pos®: "NCFS08" ,"xmliid"

Lmxmliid”

L "pos” s
nt:

L]

Pa" , “xml:id” :
“NCFS000"
"saper”

"pos”:
“sobre *,one
“NCF5806" , "xml:id"
"pos*: "NCFS080"

“los " ont
BEUIEET Y

Ltxmliid”

L"pos": "VMSI1SO"
"sepultura ","n":
“ZxYGEML"}, {"t":

L "pos”: "NCMPBOO"

"granados "," "

e
"pintar®
“sleyivm"}, {"t"
“NCMPOBE" |, "xml:id"
“todos ","n": "todo”
"m238ISx"}, {"t":

“mXK2Ep7" 11}

05
Rt

gy
Stxmliid®

Figure 2. Human-unreadable information
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.
Going back and forth

—<p n="RX{FyLoBTu">
—<w xmbid="waxZ4Al">
<hi ren lettre_attente">m</hi>
<hi rend="lettrine">M</hi>

d="fYodlad">aqui</w>
SgbLOj">podemos</w>

—<rdg wit="#8al ] #Sev R #Sev Z #Mad G">
<w xml:id="1hp]TI6" >contar</w=>
</rdg>
—<rdg wit="#Esc Q">
<w xmbid="dhSuJek">notar</w>
</rdg>
</app>
—<app type="graphique">
—<rdg wit="#8al ] #Mad G">
"mGkwhzN">de</w>
eqSNTSQ">commo<jw>
daGIcLj">Alexandre</w>
<w xmbid="bxMOuXm">fizo</w>
</rdg>
—<rdg wit="#5Sev_R">
<w xmlid="xzCLkB1">de</w>
kf4C3vg">commo</w>
JiMpZc">Alixander</w>
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e —
Translating the information: the output document. The meaning ?

Transformation of the XML into IBTEX or to a web-based interface.
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Results

C¢Capitulo.xx). delabonira 'qi}E
fizo glexdoze alamuger 0¢ DANO

S
GIE

1 RS

muybi¢las

s== /15 aqui pooemos contar
B 5 como Zllirdoae fiso muy,
B grano borraala mugerd
¢4 Dario: zllamo g ynmuy,
s grano fabiodlosinviosq
oesid Zpelles Jeragrd pitox 2fabia
brftozias dla briufa:zfiso

Inc/901, National Library, Madrid

fol. 244v

i&\ b‘d\l{lw‘E: Wimo ?{,vﬁlr
1o celos 11udd
08 queegjan Ipclice |

2 Abg |

'muplbicnlag égtmm, X
o nblia €&

My Gnit

Qe e ded

Ms. 2097, University of Salamanca
fol. 436r

!

Ms. 11/215, Real Biblioteca, Madrid
fol. 453r

Mas aqui podemos contar de commo Alexandre fizo muy grant onrra a la muger de Dario. E llamé
5y un muy grant sabio de los judios que dezian Apelles, que era de JTherusalém, ¢ sabia muy bien las
ystorias de la bibla. E fizo que pintase sobre la sepultura de la dicha Reyna todos los fechos granados

4 contar JRZG | notar Q 4 muy JQZG |om. R 5 muy JZ | om. RQG 5 judios JRQG | indios Z 5 era de Jheru-
salém, /| era de Therusalem R era de Therusalém Q era gran pintor Z era de Gerusalén G 6 E J | om. RQe Z et G
6-7 fizo que pintase sobre la sepultura de la dicha Reyna todos los fechos granados que /G | om. RQ fizo que pintasse

GILLE LEVENSON
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Results

ia‘ Z‘a\l"l/v-'gb ime ?QIM‘%
My sﬁ% bio celoo )1dd
8 Que rSjan dpclice k
Qe exa e thitm: 2 b |
mupbicnlas pilnas &

L bbb SFso Grrmap

Ms. 2097, University of Salamanca
fol. 436r

Ms. 117215, Real Biblioteca, Madrid
fol. 453r

!

Ccapitulo.xx)-delaboniraque
fi3o alepdoze ala muger O¢ 0O

e 215 94U pOOEMOs contar
7 5 como Zllirdoefiso muy,
grano horragla muged
Dario: gllamo v vumuy,
Kermaa™ grano fabiodlosinviosq
oesid Zipelles §eragrd pitox zfabia
muybi¢laghyftozias: 6la_bnu19_1:a fiso

PUPRE

Inc/901, National Library, Madrid
fol. 244v

Mas aqui podemos contar de cémmo Alexandre fizo muy grant honrra a la muger de Dario: et
5 llamo y un grand sabio de los judios que dezian Apelles, que era de Gerusalén, e sabia muy bien

las estorias de la Blivia; et fizo que pintase sobre la sepultura de la dicha Reyna todos los fechos

4 contar JRZG | notar Q 4 muy JQZG |om. R 5 judios JRQG |indios Z 5 crade Gerusalén, G | era de Jherusalém
J era de Therusalem R era de Therusalém Q era gran pintor Z 6 et G|EJ om. RQeZ 6-7 fizo que pintase sobre
la sepultura de la dicha Reyna todos los fechos granades que /G | om. RQ fizo que pintasse sobre la sepoltura de la
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eaes [ CCapmopBMABORTEAE | |\ 3 omn— VT
mﬁammﬁ fiso:?e;ﬁozealamugeroc oario F) N\jgo‘E’t}?mo ol
s 213 AqUI POOGNOS CONEAY ‘“"‘}’,‘Sﬁg bio celos Juds

‘6como£illx’r§ozeﬁ§omuz o8 Que e gjan 'Apcllcg.i

4 B qrano borraala mugerd ! ; (
7 E%sariol:?»zllamo\zvnmug ue e e bl 2 b |

ki A ,
xru«-. aue er X gopd {Kerma® grano fabio dlos in0ios q s bicnlas viinms o
v - Al oesia ﬂpzllg qeragrd pitox zfabia ii:: "u T 'L
p Nela blma-OR mu biélas byftozias dla brinia:zfiso s nbha @SR Gpmm
Ms. 11/215, Real Biblioteca, Madrid Inc/901, National Library, Madrid Ms. 2097, University of Salamanca
fol. 453¢ fol. 244v fol. 4361

1

Mas aqui podemos contar de como Alixandre fizo muy grand honrra a la muger de Dario:
llamo y un muy grand sabio de los indios que dezian Apelles que era gran pintor: 7 sabia muy bien

5 las hystorias de la brivia: q fizo que pintasse sobre la sepoltura de la dicha reyna: todos los fechos

3 contar JRZG | notar Q 3 muy JQZG | om. R 4 muy JZ | om. RQG 4 indios Z | judios JRQG 4 era gran
pintor: Z | era de Jherusalém J era de Therusalem R era de Therusalém Q era de Gerusalén G 5 72 |EJ om. RQet G
5-6 fizo que pintasse sobre la sepoltura de la dicha reyna: todos los fechos granados que Z | fizo que pintase sobre la
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Conclusions

Correction of the text, silenciation of the jewish heritage, or a bit of both ?
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What comes next ?

Since we cannot avoid considering the text as information...

Accessibility: DTS, a ITIF-like standard API for texts.
Citability: What to do with the revisions of a digital work ?

Identification of passages: When we cite a passage, do we have to cite the page or its identifier ?

® Perennity: web-based interfaces are really hard to maintain over the time [Pierazzo 2015,
pp- 173-179]
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