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Jiirgen Sarnowsky

Einfithrung

Die Rechnungs-Uberlieferung hat in der historischen Forschung seit jeher eine
Sonderrolle gespielt. Obwohl Zahlenmaterial an sich ohne zusitzliche Infor-
mationen teilweise nur eingeschrinkte Aussagen ermdglicht, hat man schon
frith ihren Wert erkannt. Ein bekanntes Beispiel ist die Edition der Hamburger
Kdmmereirechnungen durch Karl Koppmann, die einen bis heute noch nicht
ausgeschopften Fundus an Informationen bietet.' Sie erfolgte bereits zu einem
Zeitpunkt, als ein Teil der Originale im groflen Stadtbrand in Hamburg 1842
vernichtet worden war. Koppmann konnte sich fiir eine Reihe der verlorenenen
Bande auf Abschriften und Ausziige stiitzen, die Johann Christian Moritz Lau-
rent angefertigt hatte.” Dies erfolgte auf Anregung Johann Martin Lappenbergs,
der schon 1839 die Herausgabe der Kdmmereirechnungen als ,,besonders lehr-
reich“ bezeichnet hatte; sie wiirden einen ,,hochlichst belehrenden anschauli-
chen Blick in den Haushalt unserer Stadt“ erlauben.’

Neben den stidtischen Quellen haben auch die Rechnungen geistlicher In-
stitutionen sowie die geistlicher und weltlicher Landesherren immer wieder das
Interesse der Forschung gefunden. Beide Aspekte spiegeln sich im umfangrei-
chen Material zur Geschichte des Deutschen Ordens, das Inventare, Schuld-,
Zins- und weitere Rechnungsbiicher vereint.* Hier wire etwa die Edition des
Marienburger Konventsbuchs durch Walther Ziesemer zu nennen,’ das Ausga-

—_

Edition: Kdimmereirechnungen der Stadt Hamburg, hrsg. v. Karl KopPMANN, Gustav BoL-

LAND, Bde. 1-10, Hamburg 1869-1951. Zuletzt erfolgte eine Auswertung fiir den Schiffbau in

Hamburg, s. Reinhard PAULSEN. Schifffahrt, Hanse und Europa im Mittelalter. Schiffe am

Beispiel Hamburgs, europiische Entwicklungslinien und die Forschung in Deutschland

(Quellen und Darstellungen zur Hansischen Geschichte, 73), K6ln, Weimar, Wien 2016.

2 Kdmmereirechnungen, 1, S. XIII-XV.

Zitiert nach ebd., S. VII.

4 Eine Ubersicht bei Jiirgen SARNOwsKy, Die Wirtschaftsfiihrung des Deutschen Ordens in
Preuflen (1382-1454) (Veroffentlichungen aus den Archiven Preuflischer Kulturbesitz, 34),
Koln, Weimar, Wien 1993, bes. S. 14-21.

5 Edition: Das Marienburger Konventsbuch der Jahre 1399-1412, hrsg. v. Walther ZIESEMER,

Danzig 1913.

w
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ben und Einnahmen des Marienburger Konvents fiir die Jahre von 1399 bis 1412
dokumentiert. Wie sich bald zeigte, gab es in diesem Fall eine frithere Uber-
lieferung wohl in Form von Heften jahrlicher Abrechnungen, die sich im dafiir
zustandigen Konigsberger Staatsarchiv nicht erhalten hatte. Im Rahmen der
Restaurierungsarbeiten auf der Marienburg unter Theodor von Schon fertigte
der Marienburger Prediger Wilhelm Ludwig Habler in den Jahren 1805 bis 1835
in verschiedenen Archiven umfangreiche Abschriften an, die sich im Marien-
burger Schlossarchiv erhalten haben.® Auf ihrer Grundlage legte Arthur Siel-
mann eine Edition der so iiberlierten Fragmente fritherer Rechnungen vor.”

Wie die beiden Beispiele frither Abschriften aus Rechnungsbiichern ver-
deutlichen, wurden die Rechnungen oft nur als Steinbruch genutzt. Ein Beispiel
bietet die umfangreiche Edition der Reichstagsakten, die zum Beispiel immer
wieder Ausziige aus stadtischen Rechnungen, nicht nur aus jenen Frankfurts,
bietet, die zusitzliche Informationen zu den Hof- und Reichstagen enthalten.?
Auch in den Editionsreihen zur Geschichte der Hanse finden sich immer wieder
Ausziige aus Rechnungsbiichern, in den Hanserezessen etwa zu den Kosten fiir
die Reisen der Ratssendeboten’ oder fiir die Ausriistung von Schiffen."’

So kann es nicht verwundern, dass auch einige der Editionen von Rechnun-
gen keine Vollstindigkeit bei der Prisentation des Materials anstrebten. Ein
Beispiel ist die Edition der, wie sie im Titel heiflen, ,,Handelsrechnungen des
Deutschen Ordens“ durch Carl Sattler."" Sie bietet nur einen Teil der erhaltenen
Ordensfolianten im vollstindigen Abdruck der Texte, andere werden nur in
Ausziigen vorgelegt. Die Entscheidung tiber die Aufnahme scheint relativ will-
kiirlich und der Tatsache geschuldet zu sein, dass der Herausgeber die spit-
mittelalterlichen Bénde nach einer lingeren Planungsphase aus Konigsberg an

6 Vgl. Heinrich Knapp, Das Schloss Marienburg in Preuflen. Quellen und Materialien zur
Baugeschichte nach 1454, Liineburg 1990, S. 35; die Abschriften enthalten auch Ausziige aus
weiterem, heute verlorenem Material.

7 Die Reste des Marienburger Konventsbuchs aus den Jahren 1395-1398, hrsg. v. Arthur
SIELMANN, in. Zeitschrift des WestpreufSischen Geschichtsvereins, 60 (1920) S. 67-73; zu
den verlorenen Abrechnungen vgl. Marienburger Konventsbuch, S. VI-VIIL

8 Zum Beispiel Deutsche Reichstagsakten, Altere Reihe, Bd. 1-17,19,1-2,22,1-2, hrsg. v. Julius
WEIZSACKER, Dietrich KERLER, u. a., Gotha, Gottingen, 1867-2001. - Ein Beispiel sind, ebd.,
1, 143, S.254-56, Kosten Frankfurts fiir den Reichstag Februar bis Mai 1479, aus dem
stadtischen Rechnungsbuch; vgl. ebd., 1, 114-15, S. 202-03, Ausziige aus den stddtischen
Rechnungen von Rotenburg 0.d.T. und Niirnberg.

9 S. etwa in: Die Recesse und andere Akten der Hansetage von 1256-1430, hrsg. v. Karl
Koppmann, 8 Bde., Leipzig 1870-1897; von vielen Beispielen s. u.a. die Kosten Rostocks fiir
eine Versammlung in Liibeck 1426 Januar 21, deren Teilnehmer sonst nicht bekannt sind,
bzw. fiir Gesandtschaften nach Didnemark, 1426 [nach April 7] und [Mai 19], ebd., 8, S. 11,
26, 32-33.

10 Vgl. u.a. ebd., 8, 118, S. 78-79, zu 1426-27, Rechnung der Rostocker Weddeherren tiber die
Ausriistung von Verpflegung von Schiffen.
11 Die Handelsrechnungen des Deutschen Ordens, hrsg. v. Carl Sattler, Leipzig 1887.
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seine aktuelle Wirkungsstdtte in Hannover ausgeliehen bekam, sich aber bald
neuen Aufgaben zuwenden wollte und musste."” Die Unvollstindigkeit bot An-
lass zu einer Neuedition, die kurz vor dem Abschluss steht.'?

Uberhaupt stellt sich grundsitzlich die Frage, wie man Rechnungen, Rech-
nungs-, Schuld-, Zinsbiicher und anderes vergleichbares Material entsprechend
den Bediirfnissen, Normen und Anforderungen der modernen Geschichtswis-
senschaft edieren sollte. So ist durchaus offen, ob man sie im Volltext oder nur in
einer tabellarischen Ubersicht mit den wesentlichen Informationen vorlegen
sollte, wie man sich z. B. bei Briefen und Urkunden auch zwischen der Erstellung
von Regesten und der Edition von Volltexten entscheiden muss.

Ein Beispiel fiir eine tabellarische Zusammenstellung der relevanten Daten
bietet die Edition der Liibecker Pfundzollbiicher der Jahre 1492-1496 durch
Jiirgen Vogtherr." Sein Ziel war es, ,,die Pfundzollregister so zu erschlieflen, dafl
sie vor allem fiir personengeschichtliche Fragestellungen aussagekriftig wer-
den“.” Deswegen bietet die Ausgabe eine Zusammenstellung von Angaben zu
Ladung und Schiff, die alphabetisch nach den Namen der Befrachter geordnet
ist. Die in den Registern vielfach noch erkennbare Ubersicht iiber die Ladung
einzelner Schiffe wurde dafiir aufgelost.

Neben der Frage der Vollstindigkeit der Edition sind zahlreiche weitere As-
pekte zu beriicksichtigen. Bei konventionellen Ausgaben stellt sich die Frage des
optimalen Layouts, das die leichte Benutzbarkeit mit einer gewissen Néhe zum
Layout der Manuskripte vereinen sollte. Auch die Gestaltung der Register ist
immer wieder ein Problem. Dazu kommen bei (zusatzlich oder ausschliefflich)
digital zugédnglichen Editionen die Fragen der Intensitat der Auszeichnung, der
optimalen formalen Gestaltung und Anderes mehr.

Der vorliegende Band geht auf eine Tagung zuriick, die im Februar 2015 im
Rahmen des DFG-Projekts der Edition der Rechnungen untergeordneter
Amtstrager des Deutschen Ordens in Preuflen an der Universitit Hamburg
abgehalten wurde und die die angesprochenen Aspekte diskutieren sollte. Die
Beitrige der Tagung sind fiir den Druck durch eine Projektvorstellung von Si-
mone Wiirz erginzt worden, wiahrend der vorgesehene Beitrag von Anna Pau-
lina Orlowska zum preuflischen Kaufmann Johan Pyre leider nicht aufgenom-

12 Vgl. dazu das Vorwort, ebd., S. 4.

13 S. Die Schuldbiicher und Rechnungen der Grof3schiffer und Lieger des Deutschen Ordens in
Preuflen, Bd. 1-3, hrsg. v. Cordelia HEss, Joachim Laczny, Christina LINK, Jirgen SAR-
NowsKY (Quellen und Darstellungen zur hansischen Geschichte, N.F. LIX,1-3 = Ver6f-
fentlichungen aus den Archiven Preuflischer Kulturbesitz 62, 1-3), K6ln, Weimar, Wien
2008-2013; Bd. 4, hrsg. Cordula FRANZKE, ist in Vorbereitung.

14 Die Liibecker Pfundzollbiicher 1492-1496, hrsg. v. Jiirgen Vogtherr, 4 Bde. (Quellen und
Darstellungen zur hansischen Geschichte, N.F. XLIX/1-4), K6ln, Weimar, Wien 1996.

15 Ebd., 1, S. 23.
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men werden konnte.'® Die Reihenfolge in diesem Band entspricht nicht der der
Vortrage auf der Tagung, vielmehr wurden die Aufsitze - mit Ausnahme des
grundlegenden Beitrags von Georg Vogeler - nach dem Erscheinen der zum
Ausgangspunkt gewihlten Editionen geordnet.

Georg VOGELER stellt einleitend Formen einer intensiven Bearbeitung von
Rechnungsmaterial vor, die unter Nutzung von Techniken des Semantic Web
neue Zuginge zu den Quellen erlauben. Seine allgemeinen Uberlegungen kon-
kretisiert er anhand bereits bestehender online-Editionen. Insbesondere ver-
weist er aber auf das Beispiel der Edition der Jahrrechnungen der Stadt Basel aus
den Jahren 1535-1610, bei der er diese neuen Techniken selbst erproben
konnte."”

Die folgenden Beitriige bieten dann jeweils allgemeine Uberlegungen im
Kontext einzelner Editionen. Den Anfang macht Carsten JAHNKE, der, ausge-
hend von der Edition der Hamburgisch-Liibischen Pfundgeldlisten 1485-1486,"®
fiir eine textgenaue Wiedergabe der Rechnungsbiicher, aber auch fiir eine Si-
cherung der Nachhaltigkeit digitaler Editionen pladiert. Gudrun GLEBA hebt im
Anschluss daran, nicht zuletzt aufgrund ihrer mit Ilse Eberhardt vorgelegten
Edition der Rechnungen des Osnabriicker Klosters Gertrudenberg,19 hervor,
dass bei den Rechnungsbiichern auch immer die Aspekte der Textgestaltung und
der Medialitdt der Quellen beriicksichtigt werden miissen.

Albrecht CorDEs beschreibt die komplexe Editionsgeschichte der Handels-
biicher des Hildebrand Veckinchusen,” verdeutlicht die Notwendigkeit der
Einordnung der Rechnungsbiicher in ihren Kontext, in diesem Fall die Be-

16 Vgl. jedoch ihren Aufsatz: Anna Paulina ORLOWSKA, Handel in einem Kaufmannsnetz: Der
Danziger Johann Pyre, in: Vertraute Ferne. Kommunikation und Mobilitit im Hanseraum,
hrsg. v. Joachim MAHNERT, Stephan SELZER, 2012, S. 32-39.

17 Jahrrechnungen der Stadt Basel 1535-1610 - digitale Edition, hrsg. v. Susanna BURGHARTZ
unter Mitarbeit von Sonia CALvi, Lukas MEILI, Jonas SAGELSDORFF und Georg VOGELER,
Basel/Graz 2015 <http://gams.uni-graz.at/srbas>.

18 Die Hamburgisch-Liibischen Pfundgeldlisten 1485-1486, hrsg. v. Dennis HORMUTH, Carsten
JAHNKE und Sonke LoeBERT (Veroffentlichungen aus dem Staatsarchiv der Freien und
Hansestadt Hamburg, 21), Hamburg 2006.

19 Summa Summarum. Spatmittelalterliche Wirtschaftsnachrichten und Rechnungsbiicher des
Osnabriicker Klosters Gertrudenberg - Transkription und Kommentar, hrsg. v. Gudrun
GLEBA, Ilse EBERHARDT (Westfalen in der Vormoderne, 9), Miinster 2011. Zu den ange-
sprochenen Aspekten vgl. auch Wirtschafts- und Rechnungsbiicher des Mittelalters und der
Frithen Neuzeit. Formen und Methoden der Rechnungslegung: Stidte, Kloster, Kaufleute,
hrsg. v. Gudrun GLEBA, Niels PETERSEN, Géttingen 2015.

20 Michail P. LEsNikov, Die Handelsbiicher des hansischen Kaufmanns Veckinchusen, Berlin
1973; DERS. / Walter STARK, Die Handelsbiicher des Hildebrand Veckinchusen. Kontobiicher
und {ibrige Manuale, Schlussredaktion Albrecht CorpEs (Quellen und Darstellungen zur
hansischen Geschichte, N.F. Bd. LXVII), K6ln, Weimar, Wien 2013.
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riicksichtigung der Kaufmannsbriefe Veckinchusens® und der Geschifte seiner
Partner, und entwickelt ein Konzept fiir ein ,,virtuelles Veckinchusen-Archiv*.

Cordula FRANZKE und Joachim LaczNy diskutieren am Beispiel der Edition
der Amtsbiicher zweier untergeordneter Amtstriger des Deutschen Ordens in
Preuflen” Formen der Auszeichnung der Texte, die neue Nutzungsmdglichkei-
ten und insbesondere die Einbindung der Daten in ein historisch-geographi-
sches Informationssystem erméoglichen. Der abschlieflende Beitrag von Simone
WURz stellt die Ansdtze und Methoden des aktuellen Projekts einer digitalen
Edition der Augsburger Baumeisterbiicher vor, mit Uberlegungen zur Er-
schlieflung der Daten und zu einer moglichen Einbindung von Digitalisaten der
Originale.”

Zweifellos gibt es nicht den einen, gewissermaflen immer nach den neuesten
Standards verbindlichen, Weg, wie Rechnungsbiicher und verwandte Quellen
ediert werden sollten. Dennoch ist es sicher erforderlich, das eigene methodi-
sche Vorgehen - bei Druck- ebenso wie bei online-Editionen und ,,Hybridfor-
men“ - anhand schon abgeschlossener Projekte kritisch zu hinterfragen sowie
angemessen zu erweitern und zu vertiefen. Auch wenn die Zahl der Editionen
spéatmittelalterlichen und frithneuzeitlichen Rechnungsmaterials immer noch
relativ iiberschaubar ist, lisst sich iiber konzeptionelle Uberlegungen dazu nur
schwer ein Uberblick gewinnen. Der vorliegende Band will dafiir einen Beitrag
leisten und fiir kiinftige Editionen weiterfithrende Anregungen vermitteln.

21 Zu grof3en Teilen ediert bei Wilhelm STIEDA, Hildebrand Veckinchusen. Briefwechsel eines
deutschen Kaufmanns im 15. Jahrhundert, Leipzig 1921.

22 Die gedruckte Ausgabe liegt bereits vor: Amtsbiicher des Deutschen Ordens um 1450.
Pflegeamt zu Seehesten und Vogtei zu Leipe, hrsg. v. Cordula A. FRANZKE, Jiirgen SAR-
NowsKY (Beihefte zum PreufSischen Urkundenbuch, 3), Gottingen 2015.

23 Das Projekt wird kiinftig unter der URL www.augsburger-baumeisterbuecher.de verfiigbar
sein.
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Georg Vogeler

The Content of Accounts and Registers in their Digital Edition.
XML/TEI, Spreadsheets, and Semantic Web Technologies

Introduction

Monetary evaluation of human actions is the main content of accounts. It seems
obvious to use digital tools to represent them. Editing on the other hand is not
interested in numbers but in text." This article will argue that semantic web
technologies are an appropriate method to bridge this gap. It explains some of
the basic concepts of the semantic web more extensively than necessary for the
digital humanities scholar already familiar with these technologies. I have de-
scribed elsewhere why a digital edition can be considered the best method to
publish economic records as historical sources.” The argument is based on the
insight that historical accounting records can only be understood when their
documentary properties are fully considered: Their palaeographical and codi-
cological features (“visual” layer) and the linguistics of the text (“linguistic”
layer) contribute to their understanding as a formal representation of the facts
recorded (“content” layer).’

X

All cited URLs were last accessed at on 5.1.2016 and if possible stored in the repository of
archive.org via the “Save Page Now”-service (http://archive.org/web).

See Armand JaAMME, Histoire médiévale et compatibilités. Renouveau d’un champ historio-
graphique, renouvellement des perspectives d’édition, in: Pourquoi éditer des textes mé-
diévaux au XXIe siécle?, hrsg. v. Olivier CANTEAUT, Rolf GROSSE, 2014 (discussions 9)
<http://www.perspectivia.net/publikationen/discussions/9-2014/jamme_histoire>, n. 18 on
the narrative perception of accounts.

Georg VOGELER, Warum werden mittelalterliche und frithneuzeitliche Rechnungsbiicher ei-
gentlich nicht digital ediert?, in: Grenzen und Moglichkeiten der Digital Humanities, hrsg. v.
Constanze BaumMm, Thomas STACKER , Wolfenbiittel 2015, DOI: 10.17175/sb001_007, URL:
<http://zfdg.de/warum-werden-mittelalterliche-und-fr%C3%BChneuzeitliche-rechnungsb

%C3%BCcher-eigentlich-nicht-digital-ediert>.

See VOGELER: Warum, 2015 (cfr. Anm. 2); Georg VOGELER, Digitale Edition von Wirtschafts-
und Rechnungsbiichern, in: Wirtschafts- und Rechnungsbiicher des Mittelalters und der
Frithen Neuzeit, hrsg. v. Gudrun GLEBA, Niels PETERSEN, Gottingen 2015, S. 307-28; Georg
VOGELER, Modelling digital edition of medieval and early modern accounting documents, in:
Digital Humanities 2014. Book of Abstracts, Lausanne 2014, S. 407f.; basic theoretical con-

—_
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w
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The following discusses firstly the drawbacks of reducing digital edition of
accounts and economic records to the encoding offered by the TEI I will
compare the text-oriented approach of the TEI with other digital representations
of accounts that are oriented primarily on the economic facts accounted. The
second part of the article discusses the opportunities offered by the usage of
semantic web technologies (RDF, RDFs/OWL, SKOS and SPARQL) to encode
and expose the content layer of digital editions. I have described elsewhere in
more detail my own proposal how a customized XML/TEI transcription can be
transformed into an XML serialisation of RDF facts,* and there are other projects
interlacing RDF structures into TEL® This article focuses on an introduction to
the semantic web technologies as proposed by the W3C and discusses how they
can be applied to historical accounts as a common data model, for the creation of
controlled vocabularies, in exposing the content layer over the web, and for
querying data aggregated from several sources. The final part of the article
exemplifies the whole set of methods on data extracted from existing digital
editions of late medieval accounts. The research presented in this paper is part of
the MEDEA activities funded by DFG and NEH.

siderations in particular in Patrick SAHLE, Digitale Editionsformen. Zum Umgang mit der
Uberlieferung unter den Bedingungen des Medienwandels, 3 Binde, Norderstedt 2013
(Schriften des Instituts fiir Dokumentologie und Editorik 7-9), vol. 3. Similar thoughts are
expressed by Manfred THALLER, What is a text within the Digital Humanities, or some of
them, at least? In: digital humanities 2012. Hamburg 2012 <http://www.dh2012.uni-ham
burg.de/conference/programme/abstracts/beyond-embedded-markup/>; Elena P1ERAZZO:
Digital Scholarly Editing, Farnham u.a. 2015. From a much more pragmatic approach the
problem is discussed in Jennifer STERTZER, Working with the Financial Records of George
Washington. Document vs. Data, in: Digital Studies 4 (2014) <http://www.digitalstudies.org/
ojs/index.php/digital_studies/article/view/247/308>.

4 VOoGELER: Warum 2015 (cfr. 2), here: http://www.zfdg.de/sb001_007#hd3.

5 The Sharing Ancient Wisdoms-Project <http://www.ancientwisdoms.ac.uk/> converts re-
ferences between text fragments into RDF structures: Anna JORDANOUS, Alan STANLEY,
Charlotte TupMAN, Contemporary transformation of ancient documents for recording and
retrieving maximum information: when one form of markup is not enough, in: Proceedings
of Balisage: The Markup Conference 2012 , 2012 <http://doi.org/10.4242/BalisageVol8.Jor
danous01>; Stuart DUNN et al.: Sharing Ancient Wisdoms: developing structures for tracking
cultural dynamics by linking moral and philosophical anthologies with their source and
recipient texts, paper presented at the DH2012 Hamburg, URL: http://www.dh2012.uni-
hamburg.de/conference/programme/abstracts/sharing-ancient-wisdoms-developing-struc
tures-for-tracking-cultural-dynamics-by-linking-moral-and-philosophical-anthologies-with-
their-source-and-recipient-texts.1.html; Charlotte TUPMANN u. Anna JorRDANOUS: Sharing
Ancient Wisdoms across the Semantic Web Using TEI and Ontologies, in: Analysis of Ancient
and Medieval Texts and Manuscripts. Digital Approaches, hrsg. v. Tara Andrews u. Caroline
MACE, Turnhout 2015 (Lectio 1), S. 213-28. The RDF of the project is available at <http://
www.ancientwisdoms.ac.uk/ library/data/>.

6 For more details on the project see http://medea.hypotheses.org.
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State of the Art: Text Encoding or Spreadsheet?

In practice, the palaeographical/linguistic approach and the content approach to
accounting documents usually are handled separately:” A researcher interested
in the text creates flat transcriptions, usually only documenting palaeographical
observations; a researcher interested in the numbers creates tables, spreadsheets
or relational databases. The research on digital edition has focused on the first
approach. The TEI as the major standard to encode historical texts provides a
rich vocabulary to mark-up this kind of information in the text.® The editors can
encode linear and table styled texts; they can link the transcription to an image
of the text; non-standard characters can be encoded with the <g> element. A
particular problem has been addressed recently: Economic records can be living
documents: when liabilities were solved or when taxpayers paid, information
changed constantly. The TEI offers encoding to describe scribal errors, additions
and modifications or change in scribal hands and since 2012, the TEI guidelines
include sections dedicated to the genesis of a text.’

By using XML/TEI, digital edition methods thus very well cover the combi-
nation of visual representations in images with palaeographical and pure text
encoding. An example for this is offered by the edition of the “Amtsbiicher” of
the Teutonic Order around 1450 by Cordula Franzke and Jiirgen Sarnowsky:
They offer a full text transcription with palaeographical observations like de-
letions and editorial interventions. The economic facts recorded are not en-
coded." The reason for this might be that encoding economic facts is not cov-

7 The digital edition of the George Washington Papers is a good example that this is changing
recently: Jennifer STERTZER, Working with the Financial Records of George Washington.
Document vs. Data, in: Digital Studies 4 (2014) <http://www.digitalstudies.org/ojs/index.
php/digital_studies/article/view/247/308>.

8 See for the following TEI Consortium: TEI P5. Guidelines for Electronic Text Encoding and
Interchange, originally edited by C.M. SPERBERG-MCQUEEN, Lou BURNARD, version 2.9.1,
2015 <http://www.tei-c.org/Guidelines/P5/>, in particular the chapters on elements avai-
lable in all TEI documents (http://www.tei-c.org/release/doc/tei-p5-doc/en/html/CO.html),
default text structure (http://www.tei-c.org/release/doc/tei-p5-doc/en/html/DS.html), cha-
racters, glyphs, and writing modes (http://www.tei-c.org/release/doc/tei-p5-doc/en/html/
WD.html), and representation of primary sources (http://www.tei-c.org/release/doc/tei-p5-
doc/en/html/PH.html).

9 See Fotis JaANNIDIS, Elena PIERAZZO, Malte REHBEIN, Lou BURNARD, Gregor MIDDELL,
Moritz WISSENBACH, Manuscripts SIG: Documents and Genetic Criticism TEI Style, [2010/
11], URL: http://www.tei-c.org/SIG/Manuscripts/genetic.html for the proposal, which was
integrated into the official guidelines in 2012 and especially the section on the transcription
of primary sources: http://www.tei-c.org/release/doc/tei-p5-doc/en/html/PH.html.

10 Amtsbiicher des Deutschen Ordens um 1450. Pflegeamt zu Seehesten und Vogtei zu Leipe,
bearb. v. Cordula FRANZKE, Jiirgen SARNOWSKY, Gottingen 2015 (Beihefte zum Preuflischen
Urkundenbuch 3) online at: <http://www.v-r.de/de/amtsbuecher_des_deutschen_ordens_
um_1450/t-1/1036073/> with references to the TEI files http://www.v-r-webspace.de/down

© 2016, V&R unipress GmbH, Gottingen
ISBN Print: 9783847106777 — ISBN E-Book: 9783847006770


http://www.digitalstudies.org/ojs/index.php/digital_studies/article/view/247/308
http://www.digitalstudies.org/ojs/index.php/digital_studies/article/view/247/308
http://www.tei-c.org/Guidelines/P5/
http://www.tei-c.org/release/doc/tei-p5-doc/en/html/CO.html
http://www.tei-c.org/release/doc/tei-p5-doc/en/html/DS.html
http://www.tei-c.org/release/doc/tei-p5-doc/en/html/WD.html
http://www.tei-c.org/release/doc/tei-p5-doc/en/html/WD.html
http://www.tei-c.org/release/doc/tei-p5-doc/en/html/PH.html
http://www.tei-c.org/release/doc/tei-p5-doc/en/html/PH.html
http://www.tei-c.org/SIG/Manuscripts/genetic.html
http://www.tei-c.org/release/doc/tei-p5-doc/en/html/PH.html
http://www.v-r.de/de/amtsbuecher_des_deutschen_ordens_um_1450/t-1/1036073/
http://www.v-r.de/de/amtsbuecher_des_deutschen_ordens_um_1450/t-1/1036073/
http://www.v-r-webspace.de/downloads/dokumente/Amtsbuecher/Amtsbuecher_DO_um_1450_TEI_OF_186a.xml
http://www.v-r.de/de

Jiirgen Sarnowsky (Hg.): Konzeptionelle Uberlegungen zur Edition von Rechnungen und Amtsbiichern des spaten Mittelalters

16 Georg Vogeler

ered by straight-forward-TEIL The TEI offers encoding for numbers and mea-
surements. <num>'" allows to encode textual representations of numbers and
convert them into computable numerals encoded in an attribute. An encoding
like <num value="43">xliii</num> would thus keep the roman number in the text
and hand over the value 43 to a computer calculation. <measure> and <measure
Grp> allow encoding text which represents any kind of measurement. <measure>
“contains a word or phrase referring to some quantity of an object or com-
modity, usually comprising a number, a unit, and a commodity name”"?
be grouped together with other measurements, when they “relate to the same
object”. Thus a text like unc. I t. XXV g. XI is easily encoded as <measureGrp>
<measure>unc. |</measure> <measure>t. XXV</measure> <measure>g. Xl</mea

and can

sure></measureGrp>. There are already good examples using this kind of en-
coding: The digital version of the Edward Arber transcription of the Stationer’s
Registers created by Giles Bergel, Ian Gadd, James Cummings and the Bodleian
Libraries makes heavy use of the <num> element (cfr. Listing 1)."* The same
applies to the prototype digital edition of the Fortune Theatre Records."

<seg type="fee" rend="roman-numerals aligned-right"><!- -processing: xijd- -><num type="total
Pence" value="12"><!- -orig: xijd- -><num type="pence" value="12">xij<hi rend="superscript">
d</hi></num> </num> </seg>.

Listing 1: Example from the Stations Registers Online showing a possible use of the TEI <num>
element.'s

With this, the TEI guidelines offer a generic element for numerals and mea-
surements to serve many purposes. The example in Listing 1 shows that mon-
etary values can be expressed with the <num> elements as well as with the
<measure> element. This flexibility is typical for the TEI and there are many
situations in which this feature has to be considered an advantage. Nevertheless,
when using it in a specific domain, it can create more work than necessary:

loads/dokumente/Amtsbuecher/Amtsbuecher_DO_um_1450_TEI_OF_186a.xml and http://
www.v-r-webspace.de/downloads/dokumente/Amtsbuecher/Amtsbuecher DO_um_1450_
TEI_OF_186.xml.

11 http://www.tei-c.org/release/doc/tei-p5-doc/en/html/ref-num.html.

12 http://www.tei-c.org/release/doc/tei-p5-doc/en/html/ref-measure.html.

13 http://www.tei-c.org/release/doc/tei-p5-doc/en/html/ref-measureGrp.html.

14 The Stationer’s Registers Online (Edward Arber transcription) in TEI/XML, ed. by Giles
BERGEL, lan GADD, James CUMMINGS and the Bodleian Libraries, 2013, URL: <http://dhox-
dev.nsms.ox.ac.uk/project/stationers-register-online-sro>. See for this and further ex-
planations on the TEI the contribution of James Cummings to the MEDEA Workshop in
Regensburg, 24.10.2015: http://medea.hypotheses.org/314 and the presentation at https://
prezi.com/bjepuzxdgzpl/encoding-financial-records-in-tei-two-case-studies/.

15 By the Records of Early English Drama (REED), <http://ereed.cch.kcl.ac.uk/home/>.

16 https://raw.githubusercontent.com/gbergel/SRO_Arber_data/master/arber1-2014-01-12.
xml.
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When dealing with accounts money is usually, the major commodity measured.
The encoding of monetary values in the TEI would be expressed with the help of
the attribute @type, and the examples used in the guidelines suggest using the
keyword “currency”. This is a bit troublesome as you have to create verbose code
to encode a very often occurring textual structure. However, the situation is
more complex. The @type value “currency” representing monetary measure-
ments is only suggested by its continuous use in all the examples of the TEI
guidelines. In fact, the definition of the attribute reads much more generally:
“@type specifies the type of measurement in any convenient typology”."” The
user of the TEI encoded texts thus cannot infer from the TEI guidelines or the
formal definition if a measure-element encodes money, spatial extension, or the
amount of commodities.

To help in this situation the TEI offers the Roma tool and the ODD mecha-
nism."® Roma is a web service in which the user can generate a customisation of
the TEI reusing existing elements, modifying them and adding new elements in a
way that they are consistent with the general definitions of the TEL'® The web
service writes a formal description of the modifications following the guidelines
of the TEI for the documentation of XML schemas, the so called ODD (“One
Document Does it all”). The Roma web service can compile a full XML schema
(either following the W3C recommendations for XML schemas or in RelaxNG
syntax) or a DTD which can be used to help with encoding. This mechanism for
example made the encoding of the annual accounts of the city of Basel between
1535 and 1611 effective. The transcribers in the project used abbreviated codes
for the amounts booked: <sr:Ib>, <sr:sh> and <sr:d> expressed the currency
divisions in pound, shilling and pence. In the publication process this encoding
was transformed into full TEI encoding as <measure type="currency" unit="Ib">
etc.”

A major achievement on the path of TEI customisation is the work of Kathryn
Tomasek and Syd Baumann. They suggested enhancing the TEI mark up with
mark-up dedicated to economic transactions.” Their so-called “trans-
actionography” describes economic facts as a transfer of services, goods and
money between actors. It wraps the <measure> encoding in <transaction> and

17 http://www.tei-c.org/release/doc/tei-p5-doc/en/html/ref-measure.html.

18 See http://www.tei-c.org/Guidelines/Customization/index.xml for a detailed discussion on
the customization methods offered by the TEL

19 http://www.tei-c.org/Roma/.

20 Jahrrechnungen der Stadt Basel 1535-1610 - digitale Edition, hrsg. v. Susanna BURGHARTZ
unter Mitarbeit von Sonia CALv1, Lukas MEILI, Jonas SAGELSDORFF und Georg VOGELER,
Basel/Graz 2015 <http://gams.uni-graz.at/srbas>, here <http://gams.uni-graz.at/context:
srbas?mode=projekt#kodierungsstandards>.

21 Kathryn TomAsEgKk, Syd BAuMAN, Encoding Financial Records for Historical Research, in:
jTEI 6 (2013) <http://jtei.revues.org/895>, DOI : 10.4000/jtei.895.
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<transfer>. The actors are referenced in attributes @fra and @til. It is basically
meant to be a kind of stand-off annotation as it allows referencing the source of
the information in @source attribute, but if text consists only of measures and
glosses it could be integrated in a transcription.

The proposal by Tomasek and Baumann avoids another issue in encoding
historical accounting and economic records with the TEI: They separate the
textual from the logical representation, as it is not clear what the basic text
structure of bookkeeping entries in the TEI could be. The history of written
accounting and the social anthropologic research on literacy has demonstrated
that the topological organisation of the information on the page is determined by
culture as well as by practical need. Modern spreadsheet software suggests that
table style accounting is the main visual method for the organisation of eco-
nomic facts. However, the history of accounting shows that there were many
visual representations in use.”” The TEI offers at least two elements to encode the
textual structure of accounts: the table and the list. The two can be considered as
special expressions of the other: The table can be viewed as a multidimensional
list and the list as a table with only one column. If you delve deeper into the
concepts of representing the structure of the surviving accounting texts, the
focus on these two concepts shows its reduced heuristic value.

1. The TEI table for example is organised similar to the HTML table as a
sequence of rows. Each row contains a sequence of cells. However, when using
tables for calculating the accountants often enough focused on the column, as
they summed up the numbers per column. The logical structure of the table can
thus be considered as a two dimensional matrix - and in fact the XML schema for
the open source spread sheet software gNumeric uses only cells as core data
structure and allocates each cell in the two dimensional grid with the attributes
@Row and @Col for row and column.”

22 See for example the German territorial accounts studied by Mark MErsiowsKky, Die Anfinge
territorialer Rechnungslegung im deutschen Nordwesten. Spéatmittelalterliche Rechnungen,
Verwaltungspraxis, Hof und Territorium, Sigmaringen 2000 (Residenzenforschung 9) or the
development of tax accounting in the German territorial states in the late middle ages: Georg
VOGELER, Spétmittelalterliche Steuerbiicher deutscher Territorien, in: Archiv fiir Di-
plomatik 49 (2003), S. 165-295 and 50 (2004), S. 57-204; Georg VOGELER, Tax Accounting in
the Late Medieval German Territorial States, in: Accounting, Business and Financial History
15 (2005), S. 235-54.

23 David GILBERT, The Gnumeric File Format, 2001 <http://www.jfree.org/jworkbook/down
load/gnumeric-xml.pdf>.
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Img. 1: “Salzburger Rechenzettel” (account of the vicedominus of the Archbishop of Salzburg)
from 1284, ed. Josef Lampel, Salzburger Goldwert von 1284, in: Mitteilungen der Gesellschaft fiir
Salzburger Landeskunde 30 (1890), S. 114-34.

2. High medieval writers considered the sequence of entries to be calculated in a
rubric as a block of text consisting of single sentences (img. 1).

The TEI would suggest a <p>aragraph for this phenomenon. If you follow
bookkeeping practice through time, it is easy to conceive the next step of the
evolution again as a <p>aragraph: each entry is written in one block (img. 2).

In this kind of accounting layout, the TEI would probably suggest a <div> for the
logical organisation of the entries. You might even find friends of encoding this as
a list - and the definition of the TEI covers this approach as well. However, this is
not the place to discuss the semantics of the TEI definitions of these elements in
detail. All of them are appropriate for the encoding of accounting texts — and all of
them exclude essential information from the encoding, i.e. the logical function of
the entries: The text is a written representation of economic facts.
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Img. 2: Tax register “Kurpfalz” 1350-1361, Generallandesarchiv Karlsruhe 66/12049 (Bild:
Generallandesarchiv Karlsruhe).

This follows the multiple perspectives on text, digital editions have to deal with:
text can be considered a visual entity (“image”), a trace of the writing act, a
linguistic structure (“language”) or a representation of facts (“content”,
“data”).”* The TEI as described above offers very useful tools and concepts to
encode text as image and text as language. When it comes to the content of the
text, the TEI is not developed to the same extent. If you encode the accounting

24 See note 3.
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facts as in Listing 1, you are completely in line with the TEI guidelines. The
encoding states that somebody paid a fee of 12 pence. This information is
conveyed by attribute values: type="fee", type="currency", unit ="pence". Thus, the
major accounting information, the “data” represented by the text, is not defined
by the TEI itself.

In fact many projects publishing data from historical economic records
choose to organise the “content” of the documents in databases or spreadsheets.
Good examples of this approach are two projects editing documents on trade.
The “Donauhandel” project converts the entries of several 17" and 18th century
toll registers in Austrian cities along the Danube into a database. The project
extracts information about persons and trade goods.”® Additionally the user can
browse through the images of the registers used. It is built by the model of the
Sound Toll project which does the very same with the rich documentation from
the ships passing the Danish Sound between 1497 and 1857.° You can search in
normalised data on ships and their masters, cargo and taxes paid. Both use
relational databases as their back end. They organise their data in tables (e. g. for
the Sound Toll project: passage, cargo, taxes and images) in which the original
entries are split into fields (e.g. for the passage table the date and the ship-
master’s name and domicile, for the cargo table the commodity itself, its ports of
departure and destination and the tax paid per commodity) and which are
connected by a common identifier. Some of the data in the tables follows an
orthography normalized by the editors.” This kind of “structured data” can be
encoded in SQL dumps or - less verbose - in comma separated value text files
representing a table.

When downloading the data tables from the Sound Toll Online project it
becomes clear that it is not easy to reuse this kind of encoding: The tables and
fields represent the logic that the researcher extracted from the source. The
question arises if these structures could be mapped to a common language. In
the business world, the eXtensible Business Reporting Language (XBRL) is on

25 Projektwebseite: <http://www.univie.ac.at/donauhandel/>. Zum Projekt: Peter RAUSCHER,
Andrea SERLES u. Beate PAMPERL, Die Kremser Waag- und Niederlagsbiicher. Bedeutung
und Moglichkeiten der digitalen ErschliefSung von wirtschaftshistorischen Massenquellen,
in: Pro Civitate Austriae N.E. 17 (2012), S. 57-82, online auf der Webseite “Der Donau-
handel” unter <http://www.univie.ac.at/donauhandel/wp-content/uploads/Kremser-Waag-
und-Niederlagsbuecher.pdf>.

26 The project is online at <http://www.soundtoll.nl/>. Most recently on the project see: Jan
Willem VELUWENKAMP, Die ‘Sound Toll Registers Online’ als Instrument fiir die Erfor-
schung des frithneuzeitlichen Ostseehandels, in: Wiegen - Zihlen - Registrieren. Han-
delsgeschichtliche Massenquellen und die Erforschung mitteleuropdischer Markte
(13.-18. Jahrhundert), hrsg. v. PETER RAUSCHER, Andrea SERLES (Beitrige zur Geschichte
der Stadte Mitteleuropas 25), Innsbruck, S. 365-85.

27 Jan Willem VELUWENKAMP, Sound Toll Registers online. Concise source criticism, in:
Soundtoll registers, 2011, S. 1-2. URL: http://www.soundtoll.nl/images/files/STROpdf.pdf.
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the road to establish itself as a data exchange standard, in particular because
several national authorities require taxation data in an XBRL based format.”®
Like the TEI it uses XML to encode the data. It breaks the data down into simple
economic facts that are described by pairs of concepts and values in a specific
context. The facts are collected in an instance. The concepts are defined by
taxonomies. XBRL offers a dedicated data type for monetary data® and when
using the “Global Ledger” taxonomy provided by the XBRL consortium you find
basic accounting concepts like:

entry (gl-cor:entryHeader and gl-cor:entryDetail),
amount booked (gl-cor:amount, gl-cor:signOfAmount),
debit and credit (gl-cor:debitCreditCode).”

While TEI has established itself as common encoding semantics for texts in their
linguistic and physical representation, XBRL is on the way to become a common
reference for the description of economic facts. For the purpose of digital editing
accounting texts in their multiplicity as visual, linguistic and economic objects the
separation of technologies for textual and factual modelling and encoding re-
mains.

The Semantic Web

This separation of technologies can be considered part of the distinction be-
tween conceptual modelling and modelling for production.” Semantic Web
technologies have been proposed as a method to integrate text and data repre-
sentation. Their application is usually focused on the reference between named
entities in the text and real world entities represented digitally in authority
files.” Historical accounts and economic records can demonstrate that the
possibilities of semantic web technologies go even further.

28 https://www.xbrl.org/the-standard/.

29 http://www.xbrl.org/Specification/XBRL-2.1/REC-2003-12-31/XBRL-2.1-REC-2003-12-31+
corrected-errata-2013-02-20.html#_5.1.1.3.1.

30 http://www.xbrl.org/taxonomy/int/gl/2015-03-25/plt/case-c/gl-cor-content-2015-03-25.xsd.

31 Qyvind EIDE, « Ontologies, Data Modeling, and TEI », Journal of the Text Encoding Initiative
[Online], Issue 8 | December 2014 - December 2015, Online since 01 January 2015, con-
nection on 22 December 2015. URL : http://jtei.revues.org/1191; DOI: 10.4000/jtei.1191.

32 A good example of this is Arianna C1uLA, Paul SPENCE and José Miguel VIEIRA, Expressing
complex associations in medieval historical documents: the Henry III Fine Rolls Project, in:
Literary and Linguistic Computing 23,3 (2008), p. 311-325 DOI: 10.1093/llc/fqn018. See also
recently an example extending the reference to artifacts and concepts: Jorg WETTLAUFER,
Christopher JoHNSON, Martin ScHoLz, Mark FICHTNER and Sree Ganesh THOTEMPUDI,
Semantic Blumenbach. Exploration of Text-Object Relationships with Semantic Web Tech-
nology in the History of Science, in: DSH 30,1 (2015), p. 187-198, DOI: 10.1093/llc/fqv047.
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The idea of the semantic web introduced by Tim Berners Lee and the W3C is
to exchange not only documents over the internet but to share structured data as
well. The W3C developed a framework of standards, which helps to describe data
structures, and offers standardised query interfaces, the so-called “Resource
Description Framework” (RDF). It includes a basic formalisation of data as
simple graphs consisting of nodes (“resources”) connected by edges (“proper-
ties”). On top of this, the definitions of RDF allow describing data schemas and
formal ontologies with “RDFs” (RDF Schema) or the Web Ontology Language
“OWL”. A third set of specifications under the recursive acronym SPARQL
(SPARQL Protocol And RDF Query Language) describes how to query RDF data
via the internet. It includes a syntax for queries and a specification of func-
tionalities that the so called “SPARQL endpoints” - i.e. interfaces to RDF da-
tabases - should offer.”

Initially RDF was introduced to create structured metadata for web docu-
ments. The basic format of RDF is thus a statement about a web resource. These
statements are grammatically very simple as they consist of nothing than an URL
for the resource as subject, a property of the resource as predicate and a text or
another resource as object. This simple model fits very well into the situation of
digital edition of accounting records: The “content” of the accounting document
can be considered as a statement about the (linguistic) text. Every XML element
in a TEI transcription can be identified via the URL fragment identifier syntax™*
with a URL. This URL consists of the document URL and a fragment identifier
behind the hash-symbol (#): http://gams.uni-graz.at/o:srbas.1535#bs_Gipszoll-div-0
leads to the section of the 1535 Basel account that carries a <div> mark up and the
Identifier “bs_gipszoll-div-0” expressed in a xml:id attribute.”® As I have argued
elsewhere,” this basic structure can be combined with vocabularies describing
the relationship between text and data like the “p67 Refers to” property of the
CIDOC-CRM? or the “hasTarget” property from the Open Annotation vocabu-

33 Richard CyGANIAK u.a., RDF 1.1 Concepts and Abstract Syntax, 2014 (W3C Recommen-
dation) <http://www.w3.org/TR/rdf11-concepts/> and related documents like http://www.
w3.org/TR/rdf-schema/ for RDFs, http://www.w3.org/TR/rdf-sparql-query/ for SPARQL and
http://www.w3.0rg/TR/owl-ref/ for OWL. An overview over the activities of the RDF working
group of the W3C can be found at http://www.w3.0rg/2011/rdf-wg/wiki/Main_Page.

34 Timothy BERNERS-LEE, R. FIELDING, L. MASINTER, Uniform Resource Identifier (URI):
Generic Syntax, 2005 (IETF Request for Comments 3986), p. 16 <https://tools.ietf.org/html/
rfc3986#section-3>.

35 A more generalized approach is the XPointer Framework (http://www.w3.0rg/TR/xptr-fra
mework/) which allows the use of XPath expressions in the URL.

36 VOGELER, Warum 2015 (cfr. fn. 2), here: http://www.zfdg.de/sb001_007#hd3.

37 Definition of the CIDOC Conceptual Reference Model, produced by the ICOM/CIDOC
Documentation Standards Group, continued by the CIDOC CRM Special Interest Group, ed.
by Patrick LE BOEUF, Martin DOERR, Christian Emil ORE, Stephen STEAD, Version 6.2 May
2015, p. 67, Online: http://www.cidoc-crm.org/cidoc-crm/#67.
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lary.*® Semantic web technologies thus can help to add stand-off annotations to
the XML encoding.

This is very much in line with the further development of RDF, as the simple
but highly structured encoding helps to exchange structured data over the web
without being too restrictive on the form of the data. This is in particular
encouraged by the W3C definition of schema descriptions in the RDF frame-
work. They allow defining the predicates and organising data into classes. Single
data points could therefore be assigned to general definitions - or as it would
have been called in tables: column headers can be defined explicitly and the
schemes can be exchanged via the web. An RDF download of accounting data
could thus (a) reference explicitly a transcription of the text and (b) add a formal
description of the data structure used to extract economic information from the
transcription. These facts make RDF a definite recommendation for the digital
representation of the “content” layer of historical accounting documents.

There are several methods to code the RDF and to handle RDF data. In my
personal work practice, I have made good experiences with the Turtle notation®
and Blazegraph® as database. In the context of TEI encoded transcriptions, it
seems reasonable to prefer RDF/XML as serialization as it can be created with
pure XSLT application to TEI transcriptions.*’ The practical decisions in this
field do not affect the general argument, as fortunately, all serialisations express
the same basic concepts and there is software available to convert from one to the
other. Finally, the W3C specifications guarantee that RDF data could be stored
and queried in all RDF enabled database solutions.

In fact, the RDF solution carries advantages beyond the practical decision for
one or the other encoding of the data representing the “content” of the accounts
and economic records. I have already mentioned the first: It is easy to model the
relationship between the textual resource and the data representation with RDE.
Secondly, you can also write a formal description of a data model you want to
apply. With RDFs, you can organise your data structure into a class hierarchy
and you can define a set of properties linking between the resources and defining

38 W3C Open Annotation Data Model, ed. by Robert SANDERSON, Paolo CicCARESE, Herbert
VAN DE SoMPE, Community Draft, 08 February 2013, here: http://www.openannotation.org/
spec/core/core. html#BodyTarget.

39 Eric Prud’hommeaux u.a., RDF 1.1 Turtle. Terse RDF Triple Language , 2014 (W3C Re-
commendation) <https://www.w3.org/TR/turtle/>. Recently the JSON-LD notation (Mar-
kus LANTHALER u.a., JSON-LD 1.0. A JSON-based Serialization for Linked Data, 2014 (W3C
Recommendation) <https://www.w3.0org/TR/json-1d/>.) is gaining popularity due to the
fact that it enables the JSON data representation that well established among programmers to
be used as linked data and RDF serialization.

40 http://blazegraph.com/.

41 See VOGELER, Warum 2015 (cfr. fn. 2) and http://gams.uni-graz.at/context:srbas?mode=
projekt#kodierungsstandards for a discussion of an example of this conversion.
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literal descriptions to resources. The economic data represented in the text of
accounting records could thus be described in a formal way, which allows
software engineers to build efficient search engines and statistical data analysis.
A third advantage is that RDF is conceptualized as a directed graph i.e. a rela-
tionship between two entities, with a starting and an endpoint. The transfer of
money or goods as a basic concept of accounting can easily be understood as
directed graph: one person (start entity) transfers money/goods (relationship)
to the other (end entity). Semantic web technologies therefore currently offer the
best methods to describe not only the reference between text and economic facts
but to describe a generic structure of these facts.

A major interest of scholarly editing is to make reliable texts available to other
research. The same holds true for digital editing. In the case of economic records,
this means that the “content” layer should also be available for research not
foreseen in the original setting. While the digital representation of palacographical
and linguistic knowledge about the document can refer to the TEI as a description
standard, the data has no common point of reference yet. A basic RDF scheme for
the description of data contained in this kind of documents is needed.*

An RDF model can start with the definitions of transactionography. When
reading the definitions of transactionography it becomes clear that XML is
primarily used to serialise this kind of abstract ontology and not to mark-up
text. In fact, transactionography has already developed a simple ontology for
accounting facts: a transaction between two parties or accounts consists of at
least one transfer from one to the other. It transfers a measurable and can be
attested by text. The transfer occurs at a place. Booking a transfer into an account
can create liabilities held by a party and owed to another.”” From the XBRL
taxonomy one can add the specialization of measurements as monetary values.
XBRL-GL offers additional data types applicable to the encoding of historical
accounting documents: The entry is an information fragment of a transfer often
only naming one party as the other can be deduced from the textual context of
the entry. When writing it down into the ledger, debit and credit are coded e. g. by
using the appropriate columns in a table. Accounts can be compared in a bal-
ance. XBRL in general adds the concept of calculated values like totals. This is in
particular useful when encoding historical accounting documents. They usually
convey these calculated values (e. g. per page, per rubric, per accounting period)
which could be compared to values calculated by the computer and thus show
transcription or encoding errors viz. calculation errors of the clerks.

42 This could fulfill the dreams of Michel Mollat, who asked for a unique “program” to aggregate
the information from different port accounts, Michel MoLLAT, Comptes portuaires et in-
formatique, in: Informatique et histoire medievale, Rom 1977, p. 149-56, here p. 154 and 156.

43 http://www.customization.encodinghfrs.org/transactionography.html.
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