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[bookmark: _GoBack]TOWARDS A SUSTAINABLE AND COLLABORATIVE DATA MODEL FOR PERIODICAL STUDIES
In this article, we argue that by building a sustainable, structured, and open data model for periodical research, periodical studies can harness digital methodologies to its scholarly practice in a revolutionary turn to collaboration. Moreover, we argue that the conceptual distance involved in this kind of data modeling can help us to better understand periodicals and how the relationships among periodicals may evolve over time. We will start by giving a rough overview of current conversations on the overlap between periodical studies and the digital, to highlight issues of discoverability, neutrality, representativeness, and sufficiency that have asserted themselves through the digital turn in periodical scholarship. Next, we will touch on Linked Open Data practices in digital periodical projects. Finally, we will introduce the data model that we developed in the context of our ongoing collaborative “Agents of Change” project on European women editors and their periodicals from the early eighteenth to the early twentieth century to illustrate the ontological insights which data modeling can offer periodical scholars.[endnoteRef:1] [1:  This work was supported by the European Research Council under the ERC Starting Grant agreement no. 639668.] 

Periodical Studies and the Digital
The Summer 2015 issue of Victorian Periodicals Review featured a roundtable on the ten-year anniversary of Patrick Leary’s seminal article “Googling the Victorians.” Leary’s 2005 piece chronicled the profound shift in periodical studies that was taking place at the time, away from the print archive, towards Google:
Google, which made its debut in 1998 as one of a number of search engines, has quickly outdistanced its competitors to become a generic term for rapid searching of the hundreds of millions of sites already populating the web, a term that has inevitably mutated into a common verb. It is in this broader, non-proprietary sense, encompassing online forays by means of Google and other search engines into publicly accessible texts and sites, as well as into organized online collections of digitized materials both free and fee-based, that I will use the term here.[endnoteRef:2] [2: . Leary, “Googling the Victorians,” 73–4.] 

Just over a decade later, this passage sounds quaintly out of date. There is no longer any need to explain what Google is, or what it means to use it as a verb. As Leary himself put in his contribution to the roundtable, “the ubiquity and ordinariness of the experiences recounted in [it] reveal just how ingrained they have become among specialists and non-specialists alike.”[endnoteRef:3] Google’s search operators and syntax have become the hegemonic search discourse; serendipity, in the words of Paul Fyfe, a legitimate “scholarly technique.”[endnoteRef:4] Indeed, Fyfe’s own roundtable piece concludes with an appeal to periodical scholars to “embrace” the digital archive much like the Victorians themselves embraced the periodical press, recognizing its full potential for non-linear exploration and unexpected discovery.[endnoteRef:5] [3: . Leary, “Response: Search and Serendipity,” 267.]  [4: . Fyfe, “Technologies of Serendipity,” 261.]  [5: . Ibid. 264.] 

Ryan Cordell has recently started to question the presuppositions of this digital hegemony, reminding us that:
The archive—whether manuscript, print, or digital—has never been objective or neutral. However, we must attend to the unique ways that database technologies insinuate false ideas of completeness. These limitations remind us that we cannot consider the digital archive sufficient.[endnoteRef:6] [6: . Cordell, “What Has the Digital,” 3.] 

The digital archive’s lack of neutrality is an important reminder of Foucault’s work on archives, memory, and power. It stems, in part, from the fact that, like any archive, it is compiled through a series of curatorial choices, often related to constraints imposed by funding bodies. If you secure departmental funds to digitize your university library’s nineteenth-century periodical holdings, you cannot use that money to digitize the collections of Modernist magazines or 1960s feminist zines. The decision to digitally preserve one thing over another constitutes at least a temporary value judgment: right now, these periodicals deserve digitization more than others. Moreover, the preoccupation with what to digitize may obscure awareness that the print archives from which periodicals are selected for digitization operate on the same principle. They, too, are the result of earlier curatorial choices involving a series of value judgments. As Amanda Gailey argues,
Today’s digital record is inherited largely from the curatorial decisions of the past, and bears the legacy of the sociopolitical omissions of previous decades and centuries. To gloss over these omissions by assuming that the digital record is comprehensive is to unreflectively affirm the dubious ethical and political history of institutional repositories.[endnoteRef:7] [7: . Gailey, “Some Big Problems,” 23.] 

Even massive digitization projects such as Google Books and HathiTrust rely on print source collections that are inevitably biased and incomplete. Ethnic, political, and cultural minorities tend to be underrepresented. Local periodicals, ephemeral publications, scurrilous or low-brow texts are more likely to escape preservation practices.[endnoteRef:8] Bound volumes of periodicals often lack the paper wrappers, covers, and advertising sections with which they were originally issued because archivists considered them ephemeral and not worth preserving. Fashion plates, needlework patterns, and music sheets may already have been removed by readers long before. There is, as a result, in the words of Sean Latham and Robert Scholes, a “hole in the archive,” the width and depth of which we have not even begun to measure.[endnoteRef:9]  [8: . Ibid., 22.]  [9: . Latham and Scholes, “Rise of Periodical Studies,” 520.] 

In an effort to free up shelf space for new acquisitions, libraries may also choose to “weed” foreign periodical titles from their collections. In doing so, they curtail the linguistic diversity of the print material available for digitization at a single institution, feeding directly into the larger tendency of focusing digitization programs and funds on single-language initiatives. It should hardly come as a surprise that ProQuest’s Gerritsen Collection of Women’s History, which includes one of the few multilingual periodical databases currently available, originates from a multilingual private collection, that of the Dutch feminist and physician Aletta Jacobs (1854–1929) and her husband C. V. Gerritsen (1850–1905). Similar favoring of unity over diversity can be seen in libraries’ tendency to discard so-called “duplicate” issues despite insistence within the scholarly community that every copy constitutes a unique material artifact. Textual critic and bibliographer G. Thomas Tanselle, for instance, has argued that “no two physical objects are ever identical, even if they are intended to be, so in the strict sense there are never any duplicates.”[endnoteRef:10] By the same token, periodical digitization is almost always concerned with reconstructing the complete run of a journal, even if that means scanning material from different libraries across the world, not with digitally bringing together multiple copies of the same issue. As Laurel Brake has pointed out, this is a major drawback for users, who miss out on the opportunity to compare paratexts across several copies.[endnoteRef:11] [10: . Tanselle, Literature and Artifacts, 36.]  [11: . Brake, “London Letter,” 248–9.] 

An important side effect of digitization is the growing rift with the non-digitized. Back in 2005, Patrick Leary lauded Google’s potential to draw connections which “no amount of time spent in the library stacks would have suggested,” but he also warned of what he called the “offline penumbra,” the “increasingly remote and unvisited shadowland into which even quite important texts fall if they cannot yet be explored, or perhaps even be identified, by any electronic means.”[endnoteRef:12] As the hyper-visibility (or more accurately, hyper-accessibility) of what is online eclipses that which is not, scholars are left basking in the illusion that the non-digitized simply does not exist. Research, Adrian Bingham cautioned in 2010, risks being “distorted by the availability of certain titles and the absence of others.”[endnoteRef:13] Ian Milligan’s recent work on the use of digitized newspapers in Canadian history dissertations shows just how dramatically research has started to skew towards online resources.[endnoteRef:14] Similarly, Andrew Hobbs attributes scholars’ frequent reliance on the Times to the fact that it was the first British newspaper to be made digitally available. Over-dependence on the London daily press, he argues, is “deleterious” to nineteenth-century scholarship, because it creates a false sense of representativeness at the expense of weekly and provincial newspapers.[endnoteRef:15] Students and researchers alike are disproportionately drawing on particular periodicals, amplifying their perceived importance through the basic fact of their digital availability to the researcher. This tendency is problematic, because it implies that the penumbra is darkening.  [12: . Leary, “Googling the Victorians,” 82.]  [13: . Bingham, “Digitization of Newspaper Archives,” 229.]  [14: . Milligan, “Illusionary Order.”]  [15: . Hobbs, “Deleterious Dominance,” 472, 490.] 

In addition, digital remediation entails what John Plunkett terms a “loss of materiality.”[endnoteRef:16] While physical features such as format and paper quality can be described at best, no digital interface can recreate the experience of leafing through an actual copy. On the one hand, this has instigated a material turn in the study of print culture, rekindling interest in the materiality of print objects and the contexts in which they were produced, disseminated, and consumed. On the other hand, digitization has led to the development of new research methods for large-scale textual analysis such as topic modeling, data mining, and network analysis. Both trends have been described as forms of “not reading”: traditional hermeneutics is abandoned in favor of either non-linguistic approaches to print media[endnoteRef:17] or computer-based information processing[endnoteRef:18]. Maria DiCenzo has recently voiced concern that the “tensions (…) between reading and not reading” also “inform what we do in the classroom.”[endnoteRef:19] Time and other constraints may require teachers to make practical (rather than methodological) choices about how they introduce students to periodicals as objects of study—choices between, for instance, using paper versus digital sources and developing skills in browsing versus keyword searching. DiCenzo advocates an “ecology of methods” that combines the best of both worlds, “aim[ing] for biodiversity instead of monocultures.”[endnoteRef:20] Ryan Cordell similarly writes that we must continue to “make the best use possible of physical periodical collections in our scholarship and teaching,” while Bob Nicholson reminds us that digitization facilitates traditional, more time-consuming research methods: “It has made research faster, easier, more convenient and more productive.”[endnoteRef:21] [16: . Plunkett, “From Optical to Digital,” 1.]  [17: . Price, “From The History,” 120.]  [18: . Moretti, Graphs, Maps, Trees.]  [19: . DiCenzo, “Remediating the Past,” 29.]  [20: . Ibid., 36.]  [21: . Cordell, “What Has the Digital,” 4; Nicholson, “Digital Turn,” 61.] 

Still, a continued digitization effort is crucial, particularly now that commercial collections are increasingly gating access and charging extortionate rates for scans of public domain materials. Debates such as the ones outlined above tend to view the “digital divide” in terms of the digitized versus the non-digitized, not as a social issue. As DiCenzo points out drawing on the work of Brian G. Southwell, they “presuppose full online access (including pay per use resources)” to all digitized materials, “and it is sobering to remember that the broader goal of information sharing promised by digitization is fraught by social disparities in the information world.”[endnoteRef:22] It falls to archives, research and university libraries, and of course to periodical scholars themselves to be the change they want to see in their field. Rethinking library doctrine and digital publication models has been slow, but progress has been made. Non-profit repositories such as the Internet Archive, government-sponsored resources such as Chronicling America as well as locally funded, community-driven initiatives such as Dickens Journals Online demonstrate that holdings can be made available in digital format, without paywalls or institutional gating. [22: . DiCenzo, “Remediating the Past,” 32.] 

In this article, we want to raise some further concerns about current digitization practices in periodical studies. Patrick Leary in 2005 already recognized “how easy it is to over-estimate the pace and thoroughness of progress toward the dream of the universal digital library.”[endnoteRef:23] Today, Leary’s point has become valid in ways that go far beyond the sheer quantity of the material still awaiting digitization. Digitizing every library and every archive is not the same as creating a “universal digital library.” While periodicals currently languishing in the “offline penumbra” should be digitized to ensure broader access and to open them up to new research methods, we must also think about how we digitize them and about their relationship to what has been digitized already. In what follows, we argue that periodical scholars should get involved collectively in defining not just what is digitized but also what this digital remediation should look like. If periodical studies is to make the most of the digital revolution, it should start identifying, describing, and linking the primary materials of the field in ways that are uniform, open, and sustainable. [23: . Leary, “Googling the Victorians,” 82.] 


Introducing WeChangEd
Our perspective on digital periodical scholarship is informed by our experience as collaborators on an ongoing project funded by the European Research Council and based at Ghent University, Belgium. Running from 2015 to 2020, “Agents of Change: Women Editors and Socio-Cultural Transformation in Europe, 1710–1920” (WeChangEd) examines a neglected aspect of the social and cultural life in Europe in the modern period: the impact of women editors on public debate. The project advances the hypothesis that periodical editorship enabled these women to take a prominent role in public life, to influence public opinion, and to shape transnational processes of change. We are working in a team of six people: the PI, a Digital Humanities postdoc and four doctoral students with complementary language skills. Together, we aim to map the transnational networks of exchange in which European women editors participated, with particular attention to practices of textual transfer (including translation, adaptation, reprinting, and reviewing) across language boundaries and historical periods. The backbone of our project is a relational database of women editors and their periodicals. In addition, each team member is working on a number of case studies tracing the impact of women editors on some of the most significant processes of socio-cultural transformation in modern European history, such as the rise of the novel, consumer culture, and women’s rights.
The project has a double objective. Through a focus on periodical editorship, we want to rethink the participation of women in society and print culture. At the same time, we also hope to pave the way for further pan-European research on the periodical press. We study periodicals in English, French, German, Dutch, Swedish, Spanish, Italian, Greek, Portuguese, and Russian. A community-sourcing platform set up by the postdoc helps us enrich our database with periodicals in languages that we do not cover as a team. This makes our project, to our knowledge, the first collaborative effort to examine the press on such a large, transnational scale, gathering data on and exploring practices of social and textual transfer among so many different national traditions. As such, its relevance will hopefully extend beyond our own concern with women editors. Many of the challenges with which we have been confronted so far, particularly in setting up and populating the database, touch upon key issues at the heart of the conversation about periodical studies—issues relating to digital scholarship such as the digital archive’s neutrality, its discoverability, and its sufficiency, but also questions lying at the foundations of our field: what, exactly, is a periodical? What elements make up a periodical? How do we describe those elements, and how are they related to form, to become, the periodical which they constitute?
Our database of European women editors takes stock of women editors and their periodicals across Europe from the early eighteenth to the early twentieth century. Unlike the qualitative case studies we are working on simultaneously, it is a quantitative undertaking always striving for that utopian ideal of completeness. If a woman edited a periodical published somewhere in Europe in the period delineated by the project, we want her to be in our database, regardless of her status and the circulation and lifespan of the periodical. In the application stage of the project, it was determined that we would gather two main types of data: 1) biographical data about the editors, including names and pseudonyms or pen names, dates and locations of birth and death, and some career data about periodicals edited and other relevant professional activities; 2) bibliographical data about the periodicals, including editor(s), title(s), dates and places of publication, frequency, price as well as current availability in libraries and digital periodical collections.
It was clear from the start that we would have to locate and bring together information from a wide variety of paper and digital sources. Surprisingly perhaps, given the huge potential of digital research methods for a project like ours, it was the digital data gathering that presented us with obstacles we could not easily overcome. In digital scholarship, the discoverability of information, the ease with which scholars are able to find what they are looking for, is generally determined by whether and how that information is stored in the databases they consult. Most often, bibliographic details are made available as metadata. For instance, a search for Myra’s Journal of Dress and Needlework in the online Explore the British Library catalog tells us that the periodical was published in London by Weldon & Co. from 1875 to 1881, appeared monthly and contained illustrations in color and black and white. It does not reveal the name of the editor, Matilda Browne (1836–1936. Similarly, the French National Library general catalog lists La Mode illustrée as a weekly magazine published from 1860 to 1937 by Firmin–Didot in Paris without mentioning Emmeline Raymond (1828–1902), who edited the periodical during the first four decades of its existence. Online national library catalogues constitute a treasure-trove of information, and are even cross-searchable through WorldCat, which aggregates metadata from libraries across the world. Yet, in order to find a particular piece of bibliographical information, it has to exist as metadata in the first place.
The same goes for biographical data. VIAF, the Virtual International Authority File, links national authority files from participating institutions into a single database. It contains data such as author names, dates of birth and death, works, and names of co-authors and publishers. If VIAF contains data on editors that we can enter into our database, it is only because these editors happened to be published authors as well, because authority files do not acknowledge editorship. For example, VIAF has a record on Emmeline Raymond that describes her as the author of ten works, but does not include her editorship of La Mode illustrée. Matilda Browne has no record in VIAF, because no national authority file lists her as a published author. 
Digital library catalogues and authority files are geared towards describing books and authors, and understandably so: the concept of authorship is still central to the study of print culture, despite the growing attention to other participants in the production of texts. In Victorian periodical scholarship, for example, a host of recent book-length studies by Alexis Easley, Fionnuala Dillane, Peter Blake, and Linda Peterson, among others, deal with authorship in the context of the press. Although no periodical scholar would deny the importance of editors as managers and mediators of everything that goes into the periodical, comparatively little work has been done on editorship. What research there is takes the form of small case studies on individual editors.[endnoteRef:24] Issues of anonymity, moreover, which have been dealt with extensively in relation to periodical authorship, triggered the development of a range of computational authorship attribution methods.[endnoteRef:25] Meanwhile, anonymous editorship remains virtually unexplored.  [24: . See, for example, De Ridder and Van Remoortel, “Not Simply Mrs. Warren”; Kirstein, Marianne Ehrmann; Palmer, Women’s Authorship.]  [25: . See, for example, Mosteller and Wallace, Inference and Disputed Authorship; Burrows, “Delta.”] 

Anyone interested, like we are, in grappling with the pivotal role of editors as mediators in the transnational, cross-cultural networks through which the press developed inevitably finds themselves confronted with the very basic question of discoverability. In his 2015 response to “Googling the Victorians,” Patrick Leary warned of the “plenitude effect” reinforcing some of the most insidious absences in the digital archive, whereby an abundance of availability causes scholars to overlook issues of discoverability. “The danger,” Leary writes, “is that those absences may be of critical importance to the questions we are trying to answer.”[endnoteRef:26] In our experience working on our database of European women editors, certain types of information that are available online are simply not, or not simply, retrievable: think of images such as fashion plates and dress patterns, which are not easy to search for, or even just older digitization projects which have turned print materials into non-searchable PDFs. In cases like these, the information is both there—in that it does exist online in a digital form—and not there, because it is not retrievable through the hegemonic search affordances. One way of improving this situation for periodical scholars is through performing careful textual encoding and data modeling as a part of the digitization process, whereby any and all salient points of information are recognized in as much granular detail as possible. This granularity is precisely the point: in order to make something discoverable, it must be identified and tagged, which implies a difficult but interesting ontological process that forces the periodical researcher to ask: what, exactly, constitutes a periodical? Data models are nothing new in periodical studies, of course. Anyone who has contributed to the Dictionary of Nineteenth-Century Journalism in Great Britain and Ireland (DNCJ; 2009) under the general editorship of Laurel Brake and Marysa Demoor will be familiar with the journal template that the editorial team developed collectively as a guideline for contributor’s research, and which draws attention to things like a journal’s imprint, its ownership, material properties, periodicity and price, and editorial details. What is this template if not a data model? In what follows, we explore what a data model for periodical studies could look like when developed in line with recent best practices in open data. [26: . Leary, “Response: Search and Serendipity,” 269.] 


Developing the Data Model
The best place to start this section is perhaps James Mussell’s Michael Wolff Lecture, entitled “Too Much to Read: Victorian Periodicals, Bibliographical Utopianism, and the Bad Indexer,” delivered at the 2016 conference of the Research Society for Victorian Periodicals in Kansas City, MO. In many ways, we are advocating for the kind of bibliographical utopianism that he discussed in that lecture. For Mussell, the periodical archive’s inevitable incompleteness, which must necessarily “fall short” of the utopian ideal of “one archive, perfectly described, for all time, that can let the past speak for itself,” is an invaluable site of production.[endnoteRef:27] “Rather than a fixed point of origin, a place where the authentic past dwells,” Mussell argues, “we have something that comes into being as a consequence of bibliographic control.”[endnoteRef:28] The periodical archive, then, takes its shape from the ways in which it falls short of its utopian form. In Mussell’s words: “Bibliographical tools are not only representations of a collection, but also the medium through which that collection is given form and content; through which, in effect, it comes into being.”[endnoteRef:29] Bearing in mind this inescapable epistemological quandary, we want to suggest that Linked Open Data principles and practices are a way of pushing against the current boundaries of bibliographic utopianism. Its principles are simple: data must be identified in a uniform and stable way that also allows for data look-up; it must be related to other data; and its reuse must not be obstructed in any way. Linked Open Data relies on publishing data that is structured using a metadata data model, a modular and expandable scheme of bibliographic tools like formal ontologies, authority files, and classificatory standards from library and information sciences. While we must be mindful of the ways in which these bibliographical tools impose power onto records and memory, these bibliographical tools also serve a much more collaborative purpose.[endnoteRef:30] By mapping data onto descriptive frameworks using controlled vocabularies, and making it available for reuse, free of charge, data may be interlinked and enriched. In this way, the archive is recast, not as a fixed record of the past, but as a collaborative toolset that can be shaped and reshaped to accommodate virtually any research question. [27: . Mussell, “Too much to Read.”]  [28: . Ibid.]  [29: . Ibid.]  [30: . It should also be noted that standards and formal ontologies are not entirely inflexible: many go through regular review and occasionally changes are made to them. For example, the list of MARC relators, the controlled vocabulary of the relationships that are possible between a person and a work (more on that later) was expanded to include the designator “voice actor” in 2014.] 

Bethany Nowviskie’s recent piece “Speculative Collections” offers “scratchadelia” as a useful metaphor for the kind of active archive technology we are suggesting here. Nowviskie, who draws the idea from music critic Kodwo Eshun, defines “scratchadelia” as
vinyl for the scratch-artist, the DJ at the club. We’re talking about playable archives, simple records, that themselves become instruments—a truly usable past. (…) So the archive becomes the instrument (…) an orientation towards past culture as future-oriented tech.[endnoteRef:31]  [31: . Nowviskie, “Speculative Collections.”] 

Staying with musical metaphors, the intervention we want to put forward is akin to tuning an orchestra: by agreeing on certain conventions for periodical data, periodical researchers will be able to adapt and expand on whatever theme they are interested in, yet stay in harmony with the whole, so that their work too can be readily adapted by others. Linked Open Data entails a turn within information science that is akin to the kind of commitment to international collaboration through standardization which characterizes the unified European market, or indeed the early NATO accords. It ensures that the work we do is reusable, rather than obscured by any hampering idiosyncrasies like ad hoc naming conventions (one of the hallmarks of a “bad indexer,” to borrow again from Mussell’s lecture). By agreeing on these conventions, periodical scholars are able to do more with each other’s work, the data better-prepared for serendipity, as it can be pivoted to accommodate different research foci, and any missing data may be contributed by individual research projects, thus enriching the Linked Open Data set.
In order to construct our database, we needed to identify the kinds of actors and the kinds of relationships that would be relevant to the networks of intellectual exchange that we are studying. We identified six key data types that make up the networks of intellectual exchange we are interested in: people, organizations, periodicals (taken as a whole), individual volumes, individual issues and “work,” which is any kind of print matter, including all intra-issue content (such as articles, reviews, poetry, prose, advertisements, illustrations). (Figure 1)
For people (Figure 2), we connected to VIAF, the Virtual Authority File, which is maintained by the OCLC (Online Computer Library Center—perhaps best known for its work in compiling WorldCat). The OCLC has combined the name-file records of over forty national libraries and made that information freely available on the web. As a result, if an editor that fits our project’s parameters already has a VIAF record, we can simply point to that record’s permalink, and there can be no confusion about who we mean. These authority files not only make our data reusable, but they also help to avoid multiplication of labor, as authority files tend to include data property descriptions. However, around half of our editors do not yet have VIAF records. In those cases, we are working with our local contributor to VIAF—the Flemish Central Catalogue or VLACC—to generate their records. In doing so, we hope to contribute to authority files relevant to periodical studies. The most important data properties we have identified are “place” (place of birth/death/publication), “date” (date of birth/death/publication), and “language”. For “place,” we use the geonames.org free gazetteer service, which draws its information from the NGA (National Geospatial-Intelligence Agency) and the U.S. Board on Geographic Names. For “language,” we use the ISO 639.2 naming standard, which is a standard held at the Library of Congress. In doing so, we not only hope to differentiate clearly between entries, but also ensure that our data is as valuable as possible to other researchers.
For periodicals (Figure 3), we are working to have an ISSN (International Standard Serial Number) assigned to each periodical in our database. ISSN are stable identifiers, similar to the perhaps more familiar ISBN or International Standard Book Number. Perhaps unsurprisingly, the vast majority of historical periodicals does not yet have an ISSN. The project’s geographical, historical, and linguistic scope tends to put us in the way of periodicals with identical titles, published at roughly the same time, with roughly the same content, but by different people, and in different places. We are, for example, fairly sure of five different periodicals named De Vrouw [The Woman] in the Low Countries which were all active in the opening decades of the twentieth century. Our project gets around this issue by relying on ISSN to differentiate between records. ISSN are assigned, free of charge, by national centers, which are usually located at national libraries. As a test case, we contacted the ISSN UK Centre and provided them with our preliminary list of British periodicals edited by women between 1710 and 1920. Thanks to their hard work, and thanks to the efforts of the British Library’s Metadata Quality Team, we are happy to report that over 350 of British periodicals in our database now carry an ISSN. We are currently working with the ISSN International Center in Paris, in developing a workflow for the retroactive assignment of ISSN to historical periodicals through each national center.
The other actors we have identified (volumes, issues, work, and organizations; Figure 4) will be assigned a DOI or Digital Object Identifier. A DOI can be assigned by a DOI registration agency, and Ghent University library has an arrangement with one DOI registration agency—CrossRef—which enables us to assign a DOI to “any entity—physical, digital or abstract—that you wish to identify, primarily for sharing with an interested user community” for our project.[endnoteRef:32] [32: . “Frequently Asked Questions.”] 

The data types outlined above are the nodes in our data model, which can be seen in full in Figure 5, identified using stable identifiers (VIAF, ISSN, DOI). These nodes are, of course, interrelated, and the ways in which they relate to each other are as important as the data types themselves. For that reason, we have sought to identify the relationships between these nodes. The most important links in our data model for the WeChangEd project are those between people and periodicals, between people, and between periodicals. For the relationship between people and periodicals we were able to use the well-established MARC relators, a controlled vocabulary of the relationships that are possible between a person and a work.[endnoteRef:33] MARC relators allow us to classify the relationships we encounter through stable signifiers that add clarity to our project. [33: . The full MARC code list can be consulted on the Library of Congress website: http://www.loc.gov/marc/relators/relaterm.html.] 

In the DNCJ Matthew Brinton Tildesley goes some way towards giving us the tools we need to discuss the complex and fuzzy linkages between periodicals in his excellent entries on “Title Changes” and “Mergers.” We could use these concepts to described connections between periodicals in our database by defining classifications along the lines of “title changed to” (and “title changed from”) and “merged with” (and “merged into”), but they lack precision, and tend to elide a whole range of situations. This is clear from Tildesley’s entry on mergers, for example, where he lists a number of reasons why periodicals might merge: 
Mergers between journals were a constant feature of the nineteenth-century press, and occurred for a variety of reasons. A journal might be bought out and consumed by a rival, consolidated by joining with a like-minded publication, or splinter and regroup as the coterie behind a publication evolves over time. (…) Another form of merger [is] (…) two periodicals that were under the same ownership being merged into one by their proprietors. (…) Within the sphere of provincial and more specialized journals, mergers could, however, offer the chance of consolidating a weakening periodical and increasing its longevity.[endnoteRef:34] [34: . Tildesley, “Mergers,” 409. ] 

Merger, then, is an umbrella term that includes very different things, and many if not all of these distinct scenarios are relevant to our interests. It matters, for instance, that the 1867 “merger” of the Scotsman and the Caledonian Mercury was a hostile takeover, and not an integration of two extant structures into a single new entity : the Scotsman’s proprietors bought out the competition without changing the contents or style of their own original periodical (Tildesley calls this move “technically a merger in terms of ownership”). Similarly, on the subject of title changes, Tildesley writes:
Title changes are endemic within the world of nineteenth-century journalism. Variations within a given journal, such as changes of editor, publisher or principal contributors, and changes in the wider society to which a journal targets itself, such as class movement, increased wealth and the development of popular sciences, frequently lead to changes in title.[endnoteRef:35] [35: . Tildesley, “Title Changes,” 630–1.] 

The variations which Tildesley describes are the kind of relationships between publications that the WeChangEd database aims to capture, so while terms like mergers, title changes, and amalgamation (which is used by various contributors throughout the DNCJ) are valuable concepts to describe the complexities of a periodical’s publishing history in more narrative forms of scholarly output (articles, monographs, talks), they lack the precision required for relational categorization.
That is why we are using PRESSoo, a “formal ontology intended to capture and represent the underlying semantics of bibliographic information about continuing resources, and more specifically about periodicals (journals, newspapers, magazines, etc.)” to model the relationships between periodicals.[endnoteRef:36] It provides us with exactly the kind of stable and precise vocabulary that we need to make our project’s relational data more detailed, and thus, more valuable. Classes such as “Serial Transformation,” “Absorption,” and “Separation” give us very clear definitions of particular types of relationships between periodicals. PRESSoo defines a merger, for example, as an instance of transformation, whereby at least two periodicals disappear, transforming into one new serial. (Figure 6) This is different from an absorption, which sees one periodical disappearing into another pre-existing periodical. (Figure 7) Similarly, a split is classified as a transformation in that a split sees one periodical disappear, transforming into two (or more) new periodicals. In a separation, on the other hand, both the pre-existing and the new periodical continue publication. These are only a few relationships, taken from PRESSoo’s much more comprehensive ontology which periodical studies can and should adopt to describe the complexities of a periodical’s publishing history in a more precise and stable way.[endnoteRef:37] [36: . Le Boeuf et al., “PRESSoo,” 7.]  [37: . The full PRESSoo ontology can be consulted on the ISSN website: http://www.issn.org/wp-content/uploads/2014/02/PRESSoo_1-0.pdf.] 

We want to close out this article by providing a brief example of how our model enables periodical research.[endnoteRef:38] This example models a small network of periodicals, specifically the transnational relationship between the Moniteur de la mode (Paris, 1843), the Englishwoman’s Domestic Magazine (London, 1852), and Der Bazar (Berlin, 1855) in the period between 1847 and 1865.These publications were early exponents of a new and affordable type of periodical: the illustrated fashion magazine. There is remarkable similarity between these publications, as each combined fashion news and plates with dress patterns and instructions. As part of the work we have been doing for WeChangEd, we investigated these periodicals and found that there was a vibrant network of relationships between them.  [38:  This model example was made using the work that formed the basis for Marianne Van Remoortel’s recent article “Women Editors and the Rise of the Illustrated Fashion Press in the Nineteenth Century” in Nineteenth Century Contexts (39.4).] 

(Figure 8)
In 1847, as figure 8 shows, Louise Ampenot launched Patrons modèles parisiens, initially an unsanctioned supplement to the Moniteur de la mode. Ampenot published full-scale patterns for the fashion items depicted in the Moniteur, so that readers could make them at home. This innovation proved a popular one, and by 1854, the Moniteur’s editor and publisher Adolphe Goubaud was advertising Patrons as a de facto supplement. Then, in 1860, Samuel Beeton, publisher and editor of the Englishwoman’s Domestic Magazine, signed a contract with Goubaud to import fashion plates, dress patterns and copy from the Moniteur de la mode, with Isabella Beeton—hidden co-editor with her husband—abridging and translating the French. In 1865, Isabella died, and her editorial duties were assumed by Matilda Browne. At the same time, Louise Ampenot (by this time Louise Goubaud, having married Adolphe in 1862) became the editor of Patterns, Fashions & Needlework, a supplement to the Englishwoman’s Domestic Magazine, modeled on what Patrons was to the Moniteur. However, Patterns was also clearly borrowing from Der Bazar, and drawing inspiration from its dynamic visual style and layout. Furthermore, in 1875, Browne left the Englishwoman’s Domestic Magazine to start her own periodical in the same vein, Myra’s Journal of Dress and Fashion, that came complete with its own supplement of patterns and fashion plates edited by Louise Goubaud. Using our model, we are able to represent intricate relationships like these in clear, precise, and reusable ways.
That is not to say that all of the work has been done, however. As far as we are aware, there is no formal ontology which could sufficiently describe the relationships between people in a cultural production context, or at least not to the same level of detail that PRESSoo brings to the description of publication history. We have considered FOAF (Friend Of A Friend, an ontology which describes people and the relationships between them), but so far we have struggled to implement it in our project. Furthermore, there is no formal ontology which describes the various ways in which periodicals are linked on a textual level, through textual reuse. Such an ontology would allow us to map out networks of intellectual exchange, or currents of reprinting in a granular and therefore more precise way. Our work is not yet complete—missing data, missing identifiers—and certainly when it comes to full-text access to the periodicals which we describe in our database, we are still very much in the “early, messy stages.” By discussing the challenges and opportunities we faced in mapping out historical periodicals and particularly historical periodical networks in a formal model, we want to take up Elizabeth Hopwood’s invitation to openness in “Discoverability and the Problems of Access: Thoughts on Responsive Digital-Research Interfacing.” She writes: 
I wonder what would happen if we—the communities of researchers—made our research and the ways we find materials more transparent, even in its early, messy stages. Perhaps by displaying and sharing our processes and methodologies—in the form of something akin to an open “lab notebook”—we can begin a bottom-up approach of clustering, tagging, and sharing content, and move toward archives that are fully open and accessible.[endnoteRef:39] [39: . Hopwood, “Discoverability,” 10.] 

Furthermore, we believe that this type of modeling must always be a work-in-progress. Periodical studies continues to change and expand, and so too do the affordances of the digital archive. A data model for periodical studies can only be sustainable if it is unfinished by design. Nevertheless, we want to offer up this work as a tentative first step towards the development of Open Linked Data practices in periodical research with a digital component, in order to move towards a kind of active archive technology, as outlined below. The model that we developed reflects a number of curatorial choices (only periodicals, edited by women, in Europe, between 1710 and 1920) that were part of our project’s particular research question and scope, but the Linked Open Data principles which underlie it—a descriptive framework built on stable identifiers and controlled vocabularies and ontologies—are universally applicable.
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Figure captions
Figure 1: The WeChangEd data types
Figure 2: Detail of the data type “person”
Figure 3: Detail of the data type “periodical”
Figure 4: Detail of the data types “volume,” “issue,” “work,” and “organization”
Figure 5: The full WeChangEd data model
Figure 6: Modeling the relationship among three serials, two of which are “merged” to create a third one. Le Boeuf, ed. “PRESSoo,” 12.
Figure 7: Modeling the relationship between two serials, one of which is “absorbed” by the other. Le Boeuf, ed. “PRESSoo,” 11.
Figure 8: Modeling the relationship between the Moniteur de la mode (Paris, 1843), the Englishwoman’s Domestic Magazine (London, 1852), and Der Bazar (Berlin, 1855) in the period between 1847 and 1865.

