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Abstract It is now a common practice among many

manuscript holders to digitise and to publicise

This paper presents the current status of the grojePréviously —unpublished — texts ~ and/or
Reference Corpus of Late Middle English Scientifidnanuscripts, offering not only an edition in
Prose which pursues the digital editing of hitherto itself but also the foundations for further work.

unedited scientific, particularly medical, manuptsi The benefits of this activity are manifold to such
in late Middle English, as well as the compilatioin  extent that “digital editions of manuscripts [...]
an annotated corpus. The principles followed fer th have opened new possibilities to scholarship as
digital editions and the compilation of the corpul they normally include fully searchable and
be explained; the development and application ofyq\wsaple transcriptions and, in many cases,
several specific tools to retrieve linguistic some kind of digital facsimile of the original

information within the framework of the project Wil d t ) | ted to th
also be discussed. Our work joins in with worldwideSOUrce documents, variously connected to the

initiatives from other research teams devoted t th€dited text” (Pierazzo, 2009: 169; also Ore,
study of medical and scientific writings in the thiy 2009: 114).

of English (see Taavitsainen, 2009). In the light of this trend, the present paper
describes the model of electronic editions
1 Introduction followed in the Reference Corpus of Late

Middle English Scientific Prosean on-going

Digital editing has been much debated for mor&eSearch project developed at the universities of
than a decade since the advent of the firdldlaga and Murcia with the following
projects in English likeThe Canterbury Tales Objectives: (a) the implementation of on-line
(started in 1993) antiheElectronic Beowul{in ~ €léctronic  editions ~ of hitherto  unedited
1994). The active scholarly thinking is Fachprosawritten in the vernacular in which the

corroborated not only by the publication of aManuscript — high-resolution ~images are
plethora ofad hoc monographs discussing the accompanied by their diplomatic transcriptions;
nature of digital editions from different @nd () the compilation of an annotated corpus
perspectives  (Sutherland, 1997; Burnardffom this material facilitating Boolean and non-
O’Brien O’Keefe and Unsworth, 2006: DeeganBooIean searches, both word- and lemma-based.
and Sutherland, 2009), but also by the special- Th'ejustificatior'l fqr our work lies in the need
themed issue published byiterary and for fa!thful transcriptions for res:earch purposes,
Linguistic Computing(2009), approaching the avoiding the use of published editions.
topic from theoretical and empirical domains. ~Lavagnino’'s  definition of electronic/digital
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edition has been adopted. This is described as awords, which have also been annotated. The
archive offering “diplomatic transcriptions of treatises are listed beldtw:

documents, and facsimiles of those documents.
And it should avoid [...] the creation of
critically edited texts by means of editorial
emendation [...] What readers need is access to
original sources” (1998: 149). The rationale
behind the project is then to offer faithful
reproductions of the originals which can be
eventually used as primary sources for research
in Linguistics and other side areas like
Palaeography, Codicology, Ecdotics or History
of Science. This material also serves as the input
for the compilation of a corpus of late Middle
English scientific prose, thus allowing for the
synchronic study of the language from different
perspectives, such as phono-orthographic and
morpho-syntactic. The internal coherence of the
project derives from the contribution of two
variables, one qualitative and the other
guantitative. On the one hand, the project
exclusively focuses on 14th- and 15th-century
scientific treatises and, on the other, it displays
complete texts, not samples.

The present paper addresses the concept of
electronic editing as applied to theeference
Corpus of Late Middle English Scientific Prose
in order to (a) describe the editorial principles
and the theoretical implications adopted; (b)
present the digital layout along with the tools
implemented for information retrieval, and (c)
evaluate our proposal for linguistic research.

» Glasgow, University Library, MS Hunter
307, System of Physic(ff. 1r-166v),
including an anonymous Middle English
treatise on humours, elements, uroscopy,
complexions, etc. (ff. 1r-13r); thliddle
English Gilbertus Anglicugff. 13r-145v);
an anonymous Middle English treatise on
buboes (ff. 145v-146v); a gynaecological
and obstetrical text (ff. 149v-165v); a
Middle English version of Guy de
Chauliac’'s On bloodletting (ff. 165v-
166v); and arAlphabetical List of Drugs
with their Propertieqff. 167r-172v).

= Glasgow, University Library, MS Hunter
328 including Gilles of Corbeil'Treatise
on Urines (ff. 1r-44v); an Alphabetical
List of Remedieqff. 45r-62r); andAn
Alphabetical List of Medicinegff. 62v-
68v).

= Glasgow, University Library, MS Hunter
497, translation of Macer'$lerbary (ff.
1r-92r).

= Glasgow, University Library, MS Hunter
509, System of Physic(ff. 1r-167v),
including an anonymous Middle English
treatise on humours, elements, uroscopy,
complexions, etc. (ff. 1r-14r); and the
Middle English Gilbertus Anglicugff.
14r-167v).

= London, British Library, MS Sloane 404,

i Medicine: A General Pharmacopoe(#.

2 The collection 3v-319V).

) ) ) = London, British Library, MS Sloane 2463,

The manuscripts have been primarily taken from Antidotary (ff. 154r-193v).

two holders, the Hunterian Collection at = London,  Wellcome Library, MS

Glasgow University Library, and the Wellcome Wellcome 397,A Treatise of Powders,

Library. These two repositories have been Pills, Electuaries and Plasteréf. 52v-
chosen on account of (a) the number of 68V).

scientific treatises from the 14th and the 15th . London, Wellcome Library, MS
centuries available; (b) their unedited status; and Wellcome 404LeechbooKff. 1r-44v).
(c) their availability because they have provided . | gndon Wellcome  Library MS

us with digitised images of the manuscripts as Wellcome 542|.eechbookff. 1r-20v).
well as with permission for on-line publication. » London, Wellcome Library, MS

In its present form, the following items have Wellcome 799, Wiliam de Congenis's
been transcribed amounting to 471,143 running Chirurgia (ff. 1r-23v).

The British Library and the Bodleian Library witnessee
offered without the digitised images as a resultthafir
expensive copyright prices. The Ryland manusciipt, 2The list relies on the data and collation provitgdroung
turn, presents the digitised images freely offebgdthe  and Aitken (1908), Moorat (1962), and Cross (2004),
holder fttp://www.library.manchester.ac.k/ among others.
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= | ondon, Wellcome Library, MS contact details; a diary with information about
Wellcome 5262, Medical Recipe the project (“Description”, “Copyright”,
Collection(ff. 3v-61v). “Acknowledgements”, and “Sitemap”); and a
= | ondon, Wellcome Library, MS globe, through which the “Guided totirtan be
Wellcome 8004, Physician’s Handbook reached.
(ff. 113r-133v). By opening the door the user enters the
» Manchester University Library, MS “Reading room”, which holds the manuscripts
Rylands 1310, Gilles of CorbeilBreatise and provides access to their digitised images,
on Urines(ff. 1r-21r). transcriptions, and brief physical descriptions.
» Oxford, Bodleian Library, MS Rawlinson Five volumes, with the words “Hunter”,
C. 81,The Dome of Urineff. 6r-12v). “Rawlinson”, “Rylands”, “Sloane” and
The catalogue is being currently enlargedWellcome” (from left to right), are showcased
with the addition of the following treatises: on a table. By clicking on the spine of the
= London, British Library, MS Sloane 340, desired collectiond, all the manuscripts
Henry Daniel’s Liber uricrisiarum (ff.  belonging to that particular collection app&ar.
39r-62v). Special characters for symbols such as runes
» London, Wellcome Library, MS and punctuation marks are employed, and so
Wellcome 226, Henry Daniel'sLiber users need to have a Unicode compliant font in
uricrisiarum (ff. 1r-70v). their computers (a link from which it can be
= London, Wellcome Library, MS freely downloaded is supplied).
Wellcome 537The Practice on the Sight As far as linguistic analysis is concerned,
of Urines(ff. 15r-46v). three different tools for the retrieval of lingucst
» London, Wellcome Library, MS information are available, nameWord Search
Wellcome 8004, Bloodletting (ff. 18r- Tool Text Search Engine(TexSEh and

32v); Celestial Distance§ff. 49r-96v). Concordance ManagerThe first of them (see

» Oxford, Bodleian Library, MS Add. A.106 4.1) allows creating word and lemma lists.
(ff. 244r-258v). TexSEnhas been especially developed for the
extraction of morpho-syntactic and statistical
3 The platform information from annotated corpora (see 4.2).

The Concordance Manage(see 4.3), in turn,

The Reference Corpus of Late Middle Englishserves as an aid to view the concordances

Scientific Prose s hosted at generated bfexSEn

http://referencecorpus.umaesThe homepage

contains three main items: a table (on the left), & 1 Editorial principles

door with the sign “Reading room” on it (on the

right) and flags (on the right, above the door)More often than not, modern editions are guided

The flags provide links to the websites of theby the editorial principles of publishers, which

institutions taking part in the project, each onénay deny the reader an immediate access to the

represented by its emblem in the fo||owingSOUfC€ text as it was COpied by the mediaeval

order: University of Malaga, Junta de Andaluciavriter.  Aspects such as abbreviations,

(Autonomous Government of Andalusia) and

University of Murcia.
On the table there are several objects: %rhi,s supplies i”‘;F”ma“Og a,bOUtI h?W to imgacl“,bgih

picture, which supplies informaion abou thel ., %1% &0Malors a1d viualdemerts dpate

members of the research team; documentSpop.up messages’, (iii) “The cursor’ and (iv) “Igel

which include the transcription policy; severalmessages”.

letters, which give access to the tool “Words &It must be borne in mind that the images of theapi

Phrases” (see 4.1); an envelope with a link t&rrayed do not correspond to the spines of any real
T manuscript.

®Only MS Hunter 328 (ff. 1r-68v), MS Wellcome 404
(ff. 1r-44v) and MS Wellcome 542 (ff. 1r-21r) arpem for

3 The site is best viewed using Firefox (or a conlpat public consultation. The other manuscripts are lyree
web browser) and JavaScript. It requires Flashd?ldp, available after registration, a required processomtrol the
with a resolution of 1280x1024 for best visualigati use and integrity of the resources offered.
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marginalia, emendations or punctuation ardolios of a given manuscript and additional
usually a desideratumin modern editions, features, including its transcription. This fully
leaving aside physical details such as lemmatadheres to the principles of the semi-diplomatic
decoration, illuminated capitals, etc. As the maireditorial method, in which intervention is kept to
goal here is the compilation of an annotate& minimum (see 3.1). The only exception is the
corpus of late Middle English scientific material inclusion of the number of folio and lines, meant
in the vernacular, the principles of a semi-as a help to locate information.
diplomatic edition have been adopted so as to The design recreates an environment that
provide an accurate reproduction of the sourcbrings visitors as close as possible to the
text. Our transcription follows the guidelinesexperience of consulting the  original
presented next, partially adapted from Pettmanuscripts without the need to move from their
(21977: 24-35): computers and with other added assets. In order
a) The spelling, capitalisation and wordto consult a specific manuscript, the volume that
division of the original have been retained,represents the collection housing it should be
including the use of <u> for <v> and <y> for selected first. When this is done, a pop-up
<i>. The different spellings of a samewindow, in which all the manuscripts available
consonant, however, have been regularisedior that collection, together with their different
particularly in the case of the letter <s>, whichtreatises, are listed in alphabetical order,
may be represented bypx and <$>, among appears. Two icons appear next to the name of
others, since the occurrence or choice of€ treatise and the range of folios/pages in
separate graphs depends on the position of th4flich it is held: one which shows “image &
letter within the word. text” and one which displays information about
b) The punctuation and paragraphing ofthe treatise selected. Concerning the latter,
the original have been retained. Marks oftnother pop-up window either with data
punctuation have been represented by th@xtracted from the catalogues in which the
symbols they stand for, e.g. the paragraph marfRanuscripts have been described (see footnote
(1), the virgule (/) and the caret (%). 2) or providing a link to the online description of
c) Lineation has been preserved and, fof€ library catalogue, emerges. For consulting
reference purposes, the lines have beete desired treatise, two possibilities are given:
numbered accordingly (every five lines). either the images on their own or the images and
d) Abbreviations have been expanded witfheir transcriptions. After loading, the original
the supplied letter(s) italicised. cover of the manuscript comes into view. The

e) Deletions are retained preserving thd?ages or folios can be browsed either manually
scribal practice. or automatically and zoomed for a more
f) Insertions have been included in the€Xhaustive view by means of a magnifying glass

body of the text, enclosed in square bracketdthe icon is on the top-left side of the screen). A
The caret mark, if used, has been placefarticular page or folio can be searched for, a

immediately in front of the first bracket. helpful and time-saving option with long
g) Catchwords are given at the bottom oitreat_lses. Th_ose visitors unfamllla_r with

the page. mediaeval scripts can read the transcribed text,
which is displayed in a pop-up window next to

3.2 The electronic edition the image —on the right-hand side in the case of

versos and on the left-hand side in the case of

The electronic editions of the manuscripts caf€ctos (see figure 1). In order to do so, the user
be freely consulted once the user has registere@Nly needs to click on the feather icon on the
Each edition consists of the digitised images ofoP-right side of the screen. _
It is possible to go back to the “Reading
. - , room” at any time, just by clicking on the icon
A graphetic transcription has been discarded opwatoof . ” . .
the research interests which lie behind the editieglf, as Return to lerary , on the bOttom'”ght side of

we pursue the compilation of an annotated corpus. Ahe screen.
graphemic transcription has been adopted for Istgui

reasons, as already noted by Robinson and Solofp88a3(

24-25), and Robinson (2009: 45).
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sg;ﬁmm(’ ety , can also be used as input to be exploited by
e LT machines or computer-driven tools, which can
o o P 3
5 sped o Buow A piojond . . .
y;:g:@ﬁ;fg;%ﬁ%ﬁa provide the researcher with detailed analyses.
éé}%ﬁﬂéﬁ% Our corpus consists of full texts which have
R S : . -
;zﬁ"'@ﬁw?g};& been transcribed following the original
e «r«;§§gg‘--s=f~f»“-‘%‘v-§?‘; manuscripts closely and faithfully, and therefore
20 spoty+ine moup is byt s brakyree/ o ofhe n:z‘::”;ju W R A
b ey i gl o ety EEIE constitutes a reliable resource for the study of
= g g (o TR v Middle English (for instance, of aspects dealing
Figure 1. Digitised image of folio recto with with morphology, dialectology and punctuation,
transcription (f. 4r, MS Hunter 509) etc.).
The main disadvantage is that annotating is a
3.3 Corpus annotation time-consuming and taxing process, since the

information in the tags for each particular item
Lemmatisation and morphological tagging arehas to be manually recorded. This leads to
the two main stages followed in the linguisticanother ~weakness: errors, which may
annotation of our corpus, which currentlycompromise the accuracy of the results, can be
comprises around 1,200,000 tokens. Once theade. For this reason, the annotated corpus has
manuscripts have been transcribed, the texts aggidergone several phases of revision.
pasted into spreadsheets and every individual
item is assigned a row. Each word formg |nformation retrieval
occurring in the corpus is then paired with a

corresponding base form or lemma. Thusygrious types of information may be retrieved
instances of the same lemma. Lemmatisatiogypjained in section 3. For the purpose, the tools
also helps to overcome the difficulties posed byfered in the platform may be used, namely

orthographic variation, a salient characteristic ofy/oq Search ToolTexSEnand Concordance
Middle English. For the selection of the IemmasManager

the main headword found in the online version

of the Middle English Dictionary(MED) has 4 1\Word Search Tool

been taken as the reference because it provides a

standard form that can be used for all the textgsy clicking on the “Words and Phrases” icon,

The task of lemmatisation is not exempt from,gers access th&Vord Search Tool which
complications, which include, for example, g)ows them to obtain a list of the variant
choosing an adequate lemma when a particul@helling forms of the selected text, along with
lexical item is not gathered in th@ED (mainly  the number of occurrences and the reference
Latin  terminology) or deciding whether here each of them can be found. It is even

combinations of words should form part of thepossible to perform a word- or a lemma-based
same or different lemmas. search.

Morphological tagging consists of tags
including information about words, such as part
of speech (noun, adjective, verb, etc.), tense,
number, case, gender, etc., as shown in Figure 2.
The texts have also been labelled so that each
item includes reference to the folio and range of
five lines in which it occur§.

One of the most important advantages of
such annotated corpora is that they allow
extracting linguistic information easily. They

8Further specifications concerning the method of
annotation are discussed in Moreno-Olalla and Miean
Garcia (2009), and Esteban-Segura and Marqués-Aguad
(forthcoming).
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Word Lemma Class | Subclass | Type Tense | Number | Person Case Gender Folio Line
1 Als[o] als, b Adve Affirm 149 1
2 . Pmark Pmark 149 1
3 we W&, I Pron Pers Plur 1st Nom 149 1
4 schulen shulen, v (1) Verb Pret-H Prsind Plur st 1 149 1
5 vndirstonde unde@den, v Verb Infin 149 1
6 pat that, ¢ Conj Compl 149 1
7 wymmen womman, n Noun Plur 149 1
8 han Aven, v Verb Prsind Plur 3rd 149 1
9 lesse ds(se, a Adje Compd 149 1
10 hete bte, n (1) Noun Sing 149 1
11 in in, p Prep RegDat 149 1
12 her kr(e, d Dete Poss Plur 3rd Fem 149 1
13 body Iadi, n Noun Sing 149 1
14 pan than, c Conj Compa 149 1
15 men man, n Noun Plur 149 1

Figure 2. Sample screenshot of morphological taginl49v, MS Hunter 307)

The first tab requests the selection of theequisites, together with several statistical
text/treatise to be analysed. If the user is loggedalculations (Miranda-Garcia and Garrido-
in, all the texts are displayed for analysis;Garrido, 2012).
otherwise, four texts are shown as samples. Simple or non-Boolean searches comprise
After choosing the text in the first tab, two lists and indexes which, if the user is not logged
options are possible, i.e. a list of words or & lisin, will refer either to MS Hunter 503 or else to
of lemmas may be provided. For the purposethe ophthalmologic treatise or the antidotary
the user should click on the preferred optiorhoused in MS Hunter 513, all of which are used
under ‘Show word / lemma’, the default settingas sample$.Once the text under analysis has
being ‘Words’. The second tab then presents albeen picked out from the list under ‘Bookshelf’,
the units of analysis of the chosen text inthe requirements of the search have to be set by
alphabetical order, i.e. either all its wordsclicking on the corresponding tabs: ‘Selection’
(taking into account spelling variation) or elserefers to the page or folio range; ‘ltem’ presents
the lemmas, which are in turn retrieved from thehe units of analysis available (words or
database including all the entries for all thdemmas); ‘Output’ offers three possible types of
texts. Since the word-class is shown alongsidksts (either a complete list with all the items; o
the lemma, the variant forms linked to eaclelse a reduced list with only the different items,
lemma can be distinguished according to theiallowing also for the addition of the number of
word-class (e.geither is tagged as a pronoun hits); and, finally, ‘Save as/open’, which enables
and as a conjunction in the corpus). the user to select the filename for the list

The results are automatically shown as groduced. Within a few seconds, the user is
KWIC (Key Word In Context) index with 6 presented with the results in order of appearance
lexical units preceding and following the unitaccording to the search criteria. The default
under scrutiny, plus the reference. If there ixonfiguration shows 50 results per screen,
more than one occurrence, the full list (arrangedlthough the tab ‘Output’ allows changing this
in order of appearance) is shown and, byigure, along with the field used to sort the
clicking on the reference, the user may view theesults (sequential order or alphabetical order of
manuscript folio/page where that occurrence ishe unit of analysis, in ascending or descending
found. order).

4.2.Text Search Engine

TexSEn which is available athttp://texsen. °This manuscript was used as a sample for the tppes
uma.es and linked to the research projectanalyses that could be carried out under the pusvio

. . roject, Desarrollo del corpus electronico de manuscritos
presented in this paper, may perform bot edievales ingleses de indole cientifica basadolaen

simple and complex (i.e. Boolean) searchegpieccion Hunteriana de la Universidad de Glasgow

using annotated corpora complying with itS(project reference FFI2008-02336/FILO), and hasnbee
maintained as such in this application.
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Boolean searches include the options tarrange all the results, or by altering the
generate complex searches, lemma-sorteascending/descending icons in some/all of the
KWIC concordances and glossarf®<omplex columns of the results page.
searches work following the same procedure as
simple searches, since the text has to be firgt3.Concordance Manager
selected from the list under ‘Bookshelf’ and then
the choices regarding ‘Selection’, ‘ltem’, The Concordance Manageris an online
‘Output’ and ‘Save as/open’ must be specifiedapplication  that allows viewing the
Additionally, the ‘Search parameters’ have to beconcordances generated BgxSEnAs with the
set with the aim of determining the type of unitprevious tool, if the user is registered, the
upon which the search is going to be performedconcordances to a wider range of texts are
First, the type of unit under analysis oroffered (those in the Hunter manuscripts only);
accidence (word, lemma, word-class, number...dtherwise, only MS Hunter 503 is available for
must be picked from the ‘Column’ section. consultation as a sample.

Then, the Boolean operator must be added in the In order to access the concordances of a
‘Condition’ tab, followed by the values for that particular lemma, the manuscript on which the
unit/accidence under ‘Value’ (e.g. singular,search is to be performed first needs to be
plural, both and dual are the options provided)picked from the list provided, along with the
Another possibility is using several valueslemma, selected in turn from a predictive list
together, hence increasing the potentialities ahcluding all the lemmas for the text chosen.

the complex search. The parameters have to be The results screen displays the list of lines of
validated by clicking on the box icon, which concordances (i.e. rows) in tabular format, in
changes from red to green when the former arehich five words typically precede and other
suitably arranged, and then needs to be draggége follow the keyword, which is highlighted in
to the suitable column in the KWIC red. Hence, the information rendered is
arrangement, i.e. from six words preceding testructured into: a) lemma; b) preceding context;
six words following the keyword, the latter of ¢) keyword; d) following context; and e)
which can also be specified, as shown in Figureeference. The order in which the concordances
3. If the user is interested in typing in aare presented follows that of occurrence in the
particular word or lemma to carry out the searchtext (page or folio number, side and line span),
a window with Unicode symbols is shown onas signalled in the column for the reference,
the right, from which letterforms can be addedather than alphabetically. The default number
by a simple click. of lines of concordance shown per page is 200,

The tool lemma-sorted KWIC concordancealthough this figure may be modified by the
builder replicates the same  structureuser. Likewise, the results can be re-arranged
(‘Bookshelf to choose the text under scrutiny,according to the reference (from end to
and tabs to set the requirements concerninigeginning), to the word preceding or following
‘Selection’, ‘Output’ and ‘Save as/open’). In thethe keyword, and to the keyword itself (thus
‘Output’ tab users may choose the span of wordgrouping all the examples of particular spelling
preceding and following the keyword, which canvariants together, for instance).
range from 1 to 20 each, as well as the word
types for analysis (nhouns, verbs, adjectives,
adverbs, all function words, all content words or
all items). The results are shown on the screen
using the default configuration, that is, showing
the concordances arranged by lemmas, whose
spelling forms (and therefore, the corresponding
lines of concordance) are presented in order of
appearance. Yet, this presentation may be
modified by choosing a different parameter to

%The tool Glossary builder is not available at thenment.
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Figure 3. Sample screenshot of complex searchésT@kSEn

Beyond purely statistical data, concordancegarly Modern period, which will eventually
lend themselves well to other types of studiesallow for more comprehensive diachronic
For instance, they are very helpful for thestudies.
analysis of allomorphs of a particular inflection
or morpheme, especially if the latter depend o\cknowledgments
the ensuing context. Likewise, comparative
studies are possible if the same search is carrigthe present research has been funded by the
out on various texts with a view to analysingSpanish Ministry of Science and Innovation
whether certain lemmas are common to all th¢grant number FFI2011-26492) and by the
texts under scrutiny, of if they are only used inAutonomous Government of Andalusia (grant
some texts and alternatives are sought for oth@lumbers P07-HUM2609 and P11-HUM7597).
texts. These results may even suggest some kiMthese  grants are  hereby  gratefully
of authorial fingerprint. acknowledged.
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