s 2 Estill, Laura. 2025. “Digital Text Analysis and Early
Dlg Ital StU d IeS / Shakespeare Bibliography: Using Voyant Tools with
- Bad OCR! Digital Studies/Le champ numérique 15(1):
Le C h a m p n u m e PI q u e 1-38. https://doi.org/10.16995/dscn.18897.

Open Library
of Humanities

Digital Text Analysis and Early Shakespeare
Bibliography: Using Voyant Tools with Bad OCR

Laura Estill, English, St Francis Xavier University, lestill@stfx.ca

Enumerative bibliographies are lists of scholarship that capture the state of a field. This article
first evaluates digital texts of one such bibliography, Franz Thimm’s Shakspeariana from 1564-
1864 (second edition, 1872), before applying textual analysis using Voyant Tools. The takeaways are
both methodological and interpretive: we can use inaccurate online texts (“dirty OCR,” that is, optical
character recognition); we can fruitfully apply text analysis to printed bibliographies; and we can
learn about bibliographies with Voyant Tools even if they are multilingual. This research shows how
Thimm'’s bibliography emphasizes Shakespeare publication from major urban centres and surfaces
the importance of nineteenth-century German translation and scholarship on Shakespeare, while
inviting us to reconsider how we credit translators (or not) as we name them in our lists. Ultimately,
experimenting with digital tools to analyze early bibliographies can help us better understand the
history of our scholarship.

Les bibliographies énumératives sont des listes de travaux académiques qui refletent I'état d’'un
domaine. Cet article commence par évaluer les textes numériques d'une telle bibliographie,
Shakspeariana from 1564-1864 de Franz Thimm (deuxieme édition, 1872), avant dappliquer
une analyse textuelle a I'aide de Voyant Tools. Les conclusions sont a la fois méthodologiques
et interprétatives : nous pouvons utiliser des textes en ligne inexacts (« ROC sale », c'est-a-dire
la reconnaissance optique de caractéres défectueuse) ; nous pouvons appliquer de maniére
productive l'analyse textuelle aux bibliographies imprimées ; et nous pouvons explorer les
bibliographies avec Voyant Tools méme lorsqu’elles sont multilingues. Cette recherche montre
comment la bibliographie de Thimm met en avant les publications sur Shakespeare provenant des
grands centres urbains et révéle 'importance de la traduction et des études allemandes du XIXe
siecle sur Shakespeare, tout en nous invitant a reconsidérer la maniere dont nous reconnaissons
(ou non) les traducteurs en les nommant dans nos listes. En fin de compte, expérimenter avec des
outils numériques pour analyser les premieres bibliographies peut nous aider a mieux comprendre
I'histoire de notre production académique.
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This article started with a simple question: what can we learn about a nineteenth-
century bibliography that lists publications about Shakespeare using an “out-of-the-
box” text analysis tool, that is, Voyant Tools? As I started undertaking this research,
additional questions emerged: can this be used with pre-existing digital texts, or would
I have to transcribe the volume by hand or run my own optical character recognition
model? Can we fruitfully apply text analysis to a book that contains multiple languages?
Is there a value in applying text analysis to a bibliography, that is, a book that was not
meant to be read from front to back?

As this article shows, you can use pre-existing OCR (optical character recognition)
from large-scale digitization projects (though you have to evaluate your OCR and
nuance your claims accordingly). Multilingual text analysis is also possible if you know
your text. And yes, applying text analysis to enumerative bibliographies is a useful way
to understand not only the contents of a bibliography but also, by proxy, to get a sense of
the field it covers. Indeed, using text analysis to consider the contents of a bibliography
is a particularly apt method of engagement because we skim lists rather than “read”
them (Smith 1991). Geoffrey Rockwell and Stéfan Sinclair designed Voyant to support
consultative reading (Rockwell and Sinclair 2016, 48), that is, moving beyond linear
reading and instead seeking information. Both print bibliographies and Voyant are
tools to facilitate research, but, as with all tools, researchers need to understand their
uses to make effective claims.

This article opens by introducing the value of studying enumerative bibliographies
as a snapshot of a scholarly field, then introduces the bibliography explored in this
article, Franz Thimm’s Shakspeariana from 1564-1864 (London, 1865; second edition,
1872). 1 compare the different OCR’d versions of Thimm'’s Shakspeariana on the Internet
Archive in order to choose an existing digital text to analyze. I then model an iterative
mode of inquiry with Voyant Tools following the precepts outlined in Rockwell and
Sinclair’s Hermeneutica. As Rockwell and Sinclair emphasize, it is important to show the
steps of digital textual analysis: “If you hide the technique, you lose the logical force of
an argument, in addition to losing any reader who might be interested in the technique
itself” (Rockwell and Sinclair 2016, 35). As the final section of this article tracts, even
with imperfect digital texts, when it comes to Thimm’s Shakspeariana, we can see the
outlines of a scholarly discipline appear using text analysis on an early bibliography.

Why study bibliographies?

By their nature, bibliographies offer a snapshot of studies about their time. My focus
here is enumerative bibliographies (comprehensive lists) and not, say, descriptive
or analytic bibliography (the study of how old books were created and assembled).



Enumerative bibliographies list and often categorize materials; before digital projects,
these printed books were an important tool for finding scholarship on a particular
subject. Unlike a works cited list, which could be considered a small enumerative
bibliography, the bibliographies that I analyze here aim for comprehension, that
is, they attempt to list every relevant item in their declared scope. Although no
bibliography is complete, the materials they capture offer a glimpse into a moment
of publication or scholarly history. By text mining a bibliography about Shakespeare
publications, we learn where Shakespeare scholarship was being published, who was
involved in these publications, while also reflecting on what claims we can make. As
Thimm’s Shakspeariana reveals, Shakespeare studies in the nineteenth century was
increasingly global.

This project came to be as I was working with Heidi Craig, Kris L. May, and Dorothy
Todd to create a history of Shakespearean bibliography (Craig et al. 2026). With an
emphasis on how we list and find scholarship about Shakespeare, in Collaboration,
Technologies, and the History of Shakespearean Bibliography, we argue that understanding
bibliographies is foundational to how we research. The history of Shakespeare
bibliography both supports and reflects the history of Shakespeare scholarship.
Centuries before the digital turn, scholars lamented the glut of Shakespeare scholarship
and the difficulty of gathering and assessing it (Craig et al. 2026). Digital bibliography
applied computational tools to the gathering and indexing of scholarship and related
materials, although it had to contend with an explosion in research, partly due to the
same digital affordances. Rather than considering digital bibliographies, in this article,
I apply digital methodologies to learn about a nineteenth-century bibliography about
Shakespeare.

Nineteenth-century Shakespeare scholarship was published in many countries
across Europe and North America. The bibliographies that attempted to catalogue this
scholarship, as well as translations and editions of Shakespeare’s plays, were similarly
published in multiple countries. In England, for instance, John Wilson’s Shaksperiana
(London, 1827), James Orchard Halliwell-Phillipps’s Shakesperiana (London, 1841),
and Henry J. Bohn’s The Biography and Bibliography of Shakespeare (London, 1863)
are but a few examples of Shakespeare bibliographies (see Craig et al. 2026, for more
examples; for additional examples of nineteenth-century bibliographies, with links to
those that are available open access, see Estill, forthcoming). Beyond England, Jurriaan
Moulin published Omtrekken eener algemeene litteratuur over William Shakespeare
en deszelfs werken (Outlines of a General Literature on William Shakespeare and His
Works) ([Kampen, the Netherlands], 1845); Max Koch included over sixty pages of
bibliography in his tome IIEKCIIMPPH (Shakespeare) (Moscow, 1888); and Morgan



Appleton’s Digest Shakespeareance (New York, 1886—1887) was published for the
New York Shakespeare Society. Some bibliographers emphasized the contributions
to Shakespeare scholarship from their region, such as Karl Knortz’s An American
Shakespeare Bibliography (Boston, 1876); Thomas James I. Arnold’s Shakespeare-
Bibliography in the Netherlands | Shakespeare in de Nederlandsche letterkunde en op het
Nederlandsch tooneel. Bibliographisch overzicht (The Hague, 1879); and Ludwig Unflad’s
Die Shakespeare-literatur in Deutschland (Shakespeare Literature in Germany) (Munich,
1880). Shakespeare bibliography was undertaken in multiple countries and multiple
languages; many of these bibliographies tried to capture the multilingual scholarship of
the day. Thanks to digital archives such as HathiTrust, the Internet Archive, and Google
Books, we now have access to facsimiles and full texts of many of these enumerative
bibliographies that document publications about Shakespeare.

In this article, I focus on Thimm’s Shakspeariana from 1564-1864 because it
exemplifies nineteenth-century Shakespeare bibliography, with its emphasis on
English and German contributions and its attempts to include more global content.
Thimm aimed to provide a comprehensive bibliography: in his introduction to the
first edition, he boasted that his volume contained more materials (“over 600 more
[entries]”) than previous bibliographies (Thimm 1865, v). In his second edition, he
included the perennial plea of bibliographers: “Bibliographers are aware that it is
almost impossible to collect every known book on Shakspeare, I therefore appeal to
the kindness of those who may use my book and find any thing missing, to inform me
of any full titles, omissions or errors, which information will be received with thanks,
and duly incorporated with future editions” (Thimm 1872, [iii]). Despite his call for
more information, Thimm did not complete a third edition or further supplements. I
focus on the second edition of Thimm'’s bibliography because of its expanded global
content (adding eight pages of international content and ten pages of publications
from 1865-1872).

Thimm’s work announces its multilingual audience and contents by providing
two title pages with slightly varying content (see Figure 1). The German title page for
the second edition announces that it covers material from 1564-1871; the English
title page emphasizes the original purview, 1564—-1864, while adding in smaller font
below that the second edition “contain[s] the literature from 1864—1871" (Thimm
1872). The German title page announces that this bibliography covers “aller Lander
der Welt [all the countries of the world]” (Thimm 1872), whereas the English title
page highlights that it covers literature from “England, Germany, and France” in a
large typeface, followed by a much smaller “and other European countries” (Thimm
1872). The first edition of Thimm’s bibliography covered only England, Germany, and



France. In the second edition, while the emphasis remained on England (47 pages not
including general introduction), Germany (49 pages), and to a lesser degree, France (13
pages), Thimm added coverage of a number of additional languages: Italian, Spanish,
Portuguese, Danish, Swedish, Dutch, Friesic (Frisian), Bohemian (Czech), Hungarian,
Walachian (Romanian), Modern Greek, Polish, Russian, and Bengalee (Bengali/Bangla)
(in Thimm’s order).

Figure 1: Facing-page title pages from the second edition of Thimm'’s Shakspeariana
from 1564-1864 (1872), digitized by the Internet Archive, https:/archive.org/details/
shakspearianafroOOthimrich.

Most nineteenth-century bibliographies offer a brief introduction and then
provide a list of scholarship, often subdivided by category (sometimes by their place
of origin, other times by the topic, for instance, the play)—Thimm’s bibliography is
no exception. (In Craig et al. 2026, we touch briefly on the challenges of taxonomizing
Shakespeare scholarship, editions, and translations, though there is much more work
to be done in this area. In short: the way we categorize research to make it findable
offers a snapshot of the value we place on it and offers one way to understand a field
of study.) Figure 2 and Figure 3 offer an example of the kinds of material contained
in these editions and their multilingual contents. The bulk of Thimm’s volume is
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typical of enumerative Shakespeare bibliographies. Thimm'’s 1872 volume is divided
geographically, offering three brief introductions to the three main sections about
Shakespeare in England, Germany, and France. The bulk of the volume is comprised
of lists of editions Shakespeare’s work (in English and in translation) and lists of
publications about Shakespeare’s life or work (“Commentaries, Essays, and Plates”).

Figure 2: Thimm'’s Shakspeariana from 1564-1864 (1872), p. 95, from the section on
“German Shakspeariana.” Digitized by the Internet Archive, https:/archive.org/details/
shakspearianafroOOthimrich.
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Figure 3: Thimm's Shakspeariana from 1564-1864 (1872), p. 118, offering an example of
Thimm’s international coverage. Digitized by the Internet Archive, https:/archive.org/details/
shakspearianafroOOthimrich.

Today, of course, researchers rely on digital bibliographies, such as the World
Shakespeare Bibliography and the MLA International Bibliography to find scholarship
about Shakespeare. With today’s digital bibliographies, we can more easily undertake
quantitative analysis (see, for example, Estill, Klyve, and Bridal 2015) and we have
different expectations for ease of access to this information, including search,
browse, sort, and export (Craig and Estill 2022). Early bibliographies warrant our


https://archive.org/details/shakspearianafro00thimrich
https://archive.org/details/shakspearianafro00thimrich

attention because they offer an overview of a moment of scholarship; they were
intended to help researchers and collectors know about the state of the scholarly
conversation to help them find the materials therein. Thimm, for instance, adds
a note “To Shakspearian Collectors”/“An Shakespeare-Forscher” in his second
edition, in facing page English and German (Thimm 1872, 119-120). Understanding
past scholarship is crucial to our scholarship today, just as understanding past
research practices—which, of course, relied on bibliographies—reveals how that
scholarship was created and places it in contexts so that we can effectively build on
and interrogate these longstanding traditions.

Online texts of Thimm’s Shakspeariana and optical character recognition

Gathering and analyzing digital texts of Thimm’s bibliography are important because
they set the stage for the interpretive caveats to come, while also offering a snapshot
of the kinds of digital texts we regularly use in our research and their all-too-frequent
shortcomings.

Before attempting text analysis using Voyant Tools, we need to consider the digital
text we are analyzing. Though a PDF downloaded from the Internet Archive or Google
Books can be uploaded into Voyant and will produce results, we need to determine what
text Voyant will “see.” That is to say, while the page images will be, more often than
not, perfectly readable to humans, they might not have been processed adequately for
a machine. This process, called optical character recognition (OCR) or automated text
recognition (ATR), is rapidly improving and will continue to improve. However, for
decades, the OCR that has been mass-produced has not been perfect (Gupta et al. 2015;
Christy et al. 2017; Hill and Hengchen 2019); mass digitization efforts have resulted
in reams (or, should we say, gigabytes) of digital texts that appear online with pre-
existing yet flawed optical character recognition. Historical documents offer particular
challenges for optical character recognition.

Humanists receive mixed messages about what we can do with these already-
digitized texts. One the one hand, Jergen Burchardt asks, “Can we trust searches
performed in archives generated by optical character recognition (OCR)?” (Burchardt
2023, 31), to which he offers the answer, “This article presents enough examples of
flawed results produced by the technology to suggest that the short answer to the
question is a resounding no” (Burchardt 2023, 31—32). On the other hand, Mark J. Hill
and Simon Hengchen show that for some natural language processing, “the impact of
OCR ... is perhaps less problematic than one may initially guess” (Hill and Hengchen
2019, 840).



For Ryan Cordell, OCR, and particularly “dirty OCR,” creates “a new edition of the
text” (Cordell 2017, 196) and offers the chance to undertake “speculative bibliography”
(Cordell 2020). Cordell asserts that we can apply digital (analytic) bibliography to
understand the history, provenance, and textuality of digital texts (Cordell 2017).
Cordell points out that “Errorful OCR influences our research in ways by now well
expounded by scholars, inhibiting, for instance, comprehensive search” (Cordell
2017, 195), but goes on to assert that “critiques that both begin and end with the
imperfections of OCR foreshorten the bibliographic imagination” (Cordell 2017, 196).
Cordell calls for scholars to better understand digital archives; here, I compare different
OCR-generated texts across multiple digital archives.

When we turn to Thimm’s Shakspeariana from 1564—-1864, there are multiple texts
online, and each has different optical character recognition. Here I use “text” and
“document” following G. Thomas Tanselle’s usage (Tanselle 1989). The Internet
Archive offers five different texts of Thimm'’s bibliography: two of the first edition
and three of the second edition (see Table 1). These represent four different physical
documents: the final two versions (D and E) are different digitizations of the same
volume held at the University of California Berkeley’s Shields Library. Although D
and E represent the same physical object (document), here, I treat them separately
because they are two different digital objects, offering (following Cordell 2017) two
different digital texts. Figure 9 and Figure 10 emphasize how different these digital
texts are: for instance, where the facsimile clearly reads ‘“Shakspearian Literature,”
the OCR of Text C reads “Sljakspearian Ctterature” and the OCR of Text D reads
“51)ttkopearion f itctttturc.”

Table 2 traces seven additional full-text downloads of Thimm’s Shakspeariana,
many of which were undertaken by Google Books (for more on Google Books, the
Internet Archive, and mass digitization projects by universities and cultural heritage
entities, see Barnett 2020). There are, of course, multiple additional copies listed
on Google Books, including many that are not available to download and print-on-
demand reprints (see Trettien 2013 for more on print-on-demand editions of out-
of-copyright texts and how they clog our search results and affect digital textuality).
Google Books lists a phantom third edition with a date of 1890 (Google Books 2025),
drawing on a WorldCat entry based on a library holding cataloguing notes in a copy
of the second edition by his son, Carl Albert, for an unrealized third edition (WorldCat
2025). WorldCat shows many other libraries with a copy of Thimm’s Shakspeariana in
both the first and second edition, as well as later print-on-demand and ebook versions
(see Trettien 2013); when many of those libraries link to digital versions of the text, they
link to one of the available resources on HathiTrust. The Stanford University Online
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catalogue, for instance, links to the digitized copy from the University of California
Libraries on HathiTrust (D) as well as to the digitized copy from their own library on
Google Books (C). These digital texts are created from physical copies yet have their
own digital textuality.

Turning to the digitized texts from the Internet Archive (Table 1), we can see that
across the board, the OCR is unusable (see Figure 4, Figure 5, Figure 6, Figure 7, and
Figure 8; these OCR shown here are taken from the “text” option of the Internet
Archive). Thimm’s title page was printed using a typeface from the Fraktur family, also
known as blackletter or gothic. As Jens Bjerring-Hansen and colleagues note, these
typefaces can “pose technical and methodological challenges in terms of processing
the text from printed page to digital corpus” (Bjerring-Hansen et al. 2022, 177). Even
the page images provided in this article are not too clear; the quality stems from the
fact that these are the images that appear online, not new images taken for publication.
Many of our digital texts are the result of scanned microfilms (Cordell 2017), as early
modernists who turn to Early English Books Online or Eighteenth-Century Collections
Online are all too aware. (For more on digitizing from microfilm, see Martin 2007
and Verheusen, van Dormolen, and Wilms 2011, among others; and on the labour of
microfilming and digitizing, see Quiring 2024).
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When we turn to Thimm'’s introduction, however, we see markedly fewer errors in
the OCR’d transcription (see Figure 9, Figure 10, and Figure 11, all digitized versions of
the 1872 edition). When it comes to the introduction, Text C is the least faithful to the
page. (For more on how OCR is undertaken at the Internet Archive, see Wajer [2020]
2023.) Both the C and E texts include an added prefatory page from Google in the file
and in the transcription, which will be familiar to scholars (see Figure 12; the OCR of
this boilerplate also differs between both texts, with more errors in C). Text E also
includes a digital watermark on each page that reads “digitized by Google.” The OCR
transcription includes this watermark; this means that the word “Google” appears 134
times in this digital text, and not at all in the physical one. The added material from
Google (the prefatory page and digital watermark) does not exclude this digital text
from possible text analysis, but rather reminds us of the importance of understanding,
and perhaps cleaning, our text before we undertake text analysis. (These could, for
instance, be easily removed from the digital text before text analysis, though it would
be important to document these changes).

SKETCn OF THE PP.OGRESS OF SIIAKSPEARIAN GKITICISM,

AND or THE GRANCAI, AI'PREUUTIOX OF SBAKSPEABB'”™ -.

ENGLAND.

Tbe history of Sbakspearian criticism ib one which goes hand in

hand with that of the general literary and critical art of England:
uay, Shakapeare'a works would seem lo have been particularly deaigned
to test the march of English intellect. It will therefore be uecessai'y
to glance nt the successive publications of his works, in order to show
the effect Ihoy produced on English writers.

The separate- plays of the great dramatist were -issued during his
life-time; in what consecutive order it is now impossible to say; though
certain it is that Shakspeare himself conld never Ijave seen them, even
separately, through the press. They appeared in a corrupt state from

the begiuning; for, being printed and puhlished as acting plays, they
were ——altered, corrected and "improved" by both actors and man-

agers.

Figure 9: OCR from the Internet Archive for Thimm'’s introduction from C.

Dirty OCR (as we see in Figure 4, Figure 5, Figure 6, Figure 7, and Figure 8; and
Figure 9, Figure 10, and Figure 11) has downstream effects on scholarly research. David
A. Smith and Ryan Cordell point out that “researchers and students alike rely on search
in OCR collections, often unwittingly” (Smith and Cordell 2018, 8). When we search
large corpora such as the Internet Archive, or, indeed, the results that we find from
any internet search, we find texts that have been automatically recognized. Cordell
summed it up: “most humanities scholars ... rely on the output of OCR algorithms.
In other words, OCR is a fundamental element of our digital research infrastructure



SKETCH OF THE PROGRESS OF SHAKSPEARIAK CRITICISM,
AND OF THE GRADUAL APPRECIATION OP SHAKSPEAEE
IN

ENGLAND.

The history of Shakspearian criticism is one which goes hand in

hand with that of . the general 1literary and critical art of England :
nay, Shakspeare's works would seem to have been particularly designed

to test the march of English intellect. It will therefore be necessary
to glance at the successive publications of his works, in order to show
the eifect they produced on English writers.

The separate plays of the great dramatist were issued during his

life-time ; in what consecutive order it is now impossible to say ; though
certain it is that Shakspeare himself could never have seen them, even
separately, through the press. They appeared in a corrupt state from

the beginning; for, being printed and published as acting plays, they

were altered, corrected and "improved" by both actors and man-

agers.

Figure 10: OCR from the Internet Archive for Thimm'’s introduction from D.

SKETCH OF THE PROGRESS OF SHAKSPEARIAN CRITICISM,
AND OF THE GRADUAL APPRECUTION OF 8HAKSPEARE
IN

ENGLAND.

The history of Shakspearian criticism is one which goes hand in

hand with that of. the general literary and critical art of England:
nay, Shakspeare's works wonld seem to have heen particularly designed
to test the march of English intellect. It will therefore be necessary
to glance at the successive publications of his works, in order to show
the effect they produced on English writers.

The separate plays of the great dramatist were issued during his

life-time ; in what consecutive order it is now impossible to say ; though
certain it is' that Shakspeare himself could never have seen them, even
separately, through the press. They appeared in a corrupt state from

the beginning; for, being printed and published as acting plays, they

were altered , corrected and " improved " by both actors and man-

agers.

Figure 11: OCR from the Internet Archive for Thimm'’s introduction from E.

that’s also easily overlooked because we tend to focus on the images of historical pages
rather than the underlying text data that helped us find them” (Cordell 2019). Because
researchers are often unaware of the quality of the OCR they are searching or using to
draw quantitative information from, Ian Milligan suggests that “there is a good chance
that we are now ascribing to ourselves greater authority than is warranted” (Milligan
2013, 564). Milligan calls for “a critical methodology” when it comes to using scholarly
databases and corpora of historical texts. In short: we must be critical about the texts
we use and the claims we make as we undertake our scholarly searches.
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Google

This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project
to make the world’s books discoverable online.

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books
are our gateways to the past, representing a wealth of history, culture and knowledge that’s often difficult to discover.

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book’s long journey from the
publisher to a library and finally to you.

Usage guidelines

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to
prevent abuse by commercial parties, including placing technical restrictions on automated querying.

We also ask that you:

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for
personal, non-commercial purposes.

+ Refrain from automated querying Do not send automated queries of any sort to Google’s system: If you are cond on ma
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the
use of public domain materials for these purposes and may be able to help.

+ Maintain attribution The Google “watermark™ you see on each file is essential for informing people about this project and helping them find
additional materials through Google Book Search. Please do not remove it.

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other
countries. Whether a book is still in copyright varies from country to country, and we can’t offer guidance on whether any specific use of
any specific book is allowed. Please do not assume that a book’s appearance in Google Book Search means it can be used in any manner
anywhere in the world. Copyright infringement liability can be quite severe.

About Google Book Search
Google’s mission is to organize the world’s information and to make it universally accessible and useful. Google Book Search helps readers

discover the world’s books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web
athttp://books.google.com/

Figure 12: The added front matter from Google Books in Text E.

Although our searches are proscribed by the often-flawed digital texts in historic
databases, when it comes to text analysis, we are not, of course, limited to the OCR
provided. The best practice to obtain clean OCR of large swathes of texts available to
us online would begin with re-imaging the texts to get clearer scans, which would
result in better OCR (Smith and Cordell 2018). We could also feed the existing scans
through improved OCR pipelines, by for instance, using existing solutions for OCR
(see Appendix A for examples). We could train our own OCR models (for a tutorial, see
Pinche and Spychala 2024 and the other modules on “Automatic Text Recognition:
Harmonising ATR Workflows,” available in English, German, and French). Recent
scholarship suggests the possibility of using large language models to correct OCR’d
texts (Thomas, Gaizauskas, and Lu 2024; Veninga 2024; Do et al. 2025), though there
is still much work to be done, particularly for non-English languages (Kanerva et al.
2025; Sohail, Masood, and Igbal 2024). As Laura Mandell and Elizabeth Grumbach put
it bluntly, however: “The cost of microfilming, digitizing, cameras, scanners, servers,
programmers, associating metadata with files, and OCR’ing texts is very high” (Mandell
and Grumbach 2015, 2).



And yet, as we know from our own research practices, we already have extensive
texts that are digitized and OCR’d. What kind of text analysis can we do without
unlimited time, training, and funding? The rest of this article offers an attempt at
answering Cordell’s question: “What tasks might be possible with existing OCR?”
(Cordell 2019). In order to answer Cordell’s question, I turned to the OCR from the
Internet Archive to choose which text to analyze. Comparing the existing digital
transcriptions of Thimm'’s bibliography discussed in the first section of this article, I
selected digital Text D as best suited for analysis, because it was the expanded second
edition with the cleanest OCR. In this case, I looked over the existing transcriptions
and judged which was the most accurate. For larger texts or corpora, you can evaluate
the accuracy of automatic text recognition algorithmically (see, for instance, Gupta et
al. 2015; Hartel and Dunst 2018). I offer some conclusions that can be drawn from this
digital text analysis. At the article’s conclusion, I compare the results to the clean OCR
from the Austrian National Library.

Text analysis with Voyant Tools

Voyant Tools is a longstanding, open-access, web-based digital text analysis toolkit
that is often used in humanities, social sciences, libraries, and adjacent fields of
scholarship. As of this writing, there are over five thousand results when you search
“Voyant Tools” in Google Scholar. Many of these publications described the results
from using Voyant Tools to analyze literature or primary sources such as social media
posts; some suggest using Voyant Tools to aid in creating secondary information such
as metadata or search keywords (such as McGowan 2021 and Gregory, Geiger, and
Salisbury2022). Recently, Janelle Bitter applied Voyant Tools to bibliographic metadata,
considering the titles, summaries, and subjects of materials held in an academic library
to consider the loaded language in catalogue subject headings (Bitter 2024). While this
article explores the merits of undertaking text analysis on dirty OCR, it also shows the
value of using Voyant to analyze enumerative bibliographies.

And so, I'loaded the Internet Archive Text D into Voyant Tools, using the predefined
English-language stopwords. Stopwords are the words that the computer ignores to
undertake text analysis, often including numbers, articles, and prepositions, among
other things. For more on the importance of stopwords, see Rockwell and Sinclair
(Rockwell and Sinclair 2016, esp. 35—40) and Miller (Miller 2018, esp. 190—194). Note that
stylometric analyses approach stopwords differently and might choose to emphasize
how an author uses articles and prepositions, many of which are excluded in the default
Voyant stopword list (Sinclair and Rockwell 2025a). Loading Text D into Voyant was
easy to undertake, because I could simply download the PDF from the Internet Archive
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and then upload it. Unsurprisingly, for a volume dedicated to capturing information
about publications about Shakespeare, “Shakspeare” and variations on Shakespeare’s
name featured prominently (Figure 13).
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Figure 13: Visualization from unchanged text. Stéfan Sinclair and Geoffrey Rockwell,
“Cirrus,” Voyant Tools.

In order to better, as the Voyant slogan says, “see through your text,” I added
“Shakespeare,” ‘“Shakspeare,” ‘“Shakespeare’s,” and “Shakspear’s” to the pre-
existing stopword list. Voyant documentation explains how to change the stopword
list (Sinclair and Rockwell 2025a). As Voyant’s document summary told me,
these words appeared many times throughout the corpus (538, 599, 224, and 174
times, respectively), so removing them changed the text analysis results greatly (see
Figure 14).
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Figure 14: Visualization after removing Shakespeare’s name and variants. Stéfan Sinclair and
Geoffrey Rockwell, “Cirrus,” Voyant Tools.
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With Shakespeare out of the picture, so to speak, the Cirrus visualization revealed
... that we needed to remove German stopwords as well. The most frequent words being
counted (that is, excluding stopwords) were now “von” (881), “und” (386), “edition”
(333), “lond” (289), and “der” (276), as the summary panel helpfully explained. The
choice to remove the stopwords from multiple languages should not be undertaken
lightly in a book that includes multilingual content. For instance, “die” means two
wildly different things in German and in English: a version of the definite article “the”
(German); or a conjugation of the verb relating to death (English). Looking at the
contexts panel in Voyant revealed, however, that in Thimm’s bibliography, “die” was
only used in German and so could safely be excluded from our analysis; in a book or
corpus where “die” was being used in both German and English, this would not be the
appropriate course of action. For more on the contexts panel and its value, sometimes
referred to as KWIC or keyword in context, see Sinclair and Rockwell (Sinclair and
Rockwell 2016, esp. ch. 3).

“Voyant Tools supports multilingualism in various ways,” the help documentation
announces (Sinclair and Rockwell 2025b), before specifying that this entails offering
multiple language options for the interface and having pre-loaded stopwords available
in multiple languages. As Masoud Ghorbaninejad, Nathan P. Gibson, and David Joseph
Wrisley explain, as they detail the creation of an Arabic Voyant interface, different
languages will have different interface and textual analysis needs (Ghorbaninejad,
Gibson, and Wrisley 2023). As the Voyant Tools help documentation notes, however,
“in some ways Voyant Tools supports analysis in any language since it mostly operates
on character sequences” (Sinclair and Rockwell 2025b). While there are lots of
examples of Voyant Tools being applied to non-English texts and corpora, as well as
its use as a tool to support translators (Horenberg 2023), so far as I know, this essay
is the first attempt to use it to analyze a multilingual text, that is, a text comprising
multiple languages. This is perhaps foolhardy, because, as Julie McDonough Dolmaya
points out, “for bilingual and multilingual corpora, tools such as Sketch Engine and
AntPConc are frequently used” (Dolmaya 2023, 110). As of 2024, Voyant provided pre-
loaded lists of stopwords for thirty-eight languages; these lists of stopwords for each
language can be accessed on GitHub (Voyant Tools 2025). Although you cannot select
more than one language of stopwords at once in the online interface, you can go to the
GitHub page to copy and paste multiple lists together to upload your own list. Rockwell
and Sinclair warn that “Interpretive tools extend interpretation in ways that require
caution” (Rockwell and Sinclair 2016, 19); and so, let us proceed cautiously.

With German stopwords removed, the new word cloud suggested this analysis
could also be facilitated by removing the French stopwords, which were starting to
appear in the Cirrus wordcloud (“et,” “en,” “par,” etc). The resulting visualization
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and data (Figure 15, with stopwords from English, German, and French removed,
as well as variations on Shakespeare’s name) was more useful but obviously could
still be improved: for instance, the OCR clearly read “ii” as “ii” in “iiber” (over) and
“{ibersetzt” (translated). The word “af” appeared, which, the Voyant “Contexts” panel
showed came entirely in one section of the book: the Swedish and Danish materials
(where “af” means “of”).

1864 i
e =
- vollond 58‘?78 :Sllgersetzt
edition’= o
S hamlet ~ o
= = new =
5-

Figure 15: Visualization after removing multilingual stopwords. Stéfan Sinclair and Geoffrey
Rockwell, “Cirrus,” Voyant Tools.

After removing stopwords from English, German, French, and a handful of other
languages, and with the most minimal intervention in the text provided from the
Internet Archive, we now have a visualization that offers information about Thimm’s
bibliography, and, by proxy, the state of Shakespeare studies in the mid nineteenth-
century. (For a complete list of the stopwords used and for the final text used for
analysis, see Estill 2025.) These shared datasets are one step towards answering
calls for increased replicability in digital humanities and OCR (Verhaar 2022; Cooke
and Litvack-Katzman 2024). As far as cleaning the text, I removed the first page of
unintelligible OCR and removed the final text that was captured from the University
of California library borrowing cards. I used find and replace to replace “iiber”
with “liber” and “fiir” with “fiir”; “frangais” with “francais”; and “A” with “8”
when it is next to another number (in this volume, “8” is often unevenly inked). A
quick search revealed that “ii” could not be universally replaced with “{i” because it
appeared in other places, like “Haliiwell,” a poor-OCR reading of “Halliwell.” While
much of the OCR is adequate, Page 36 of the scan is blurry, resulting in OCR like: “The
Bafcop of Gloueester* ooarrel wWi die kmet, abotK fab eiUkw of | Sfaakeapeaie’s
pbjA to wtidi is added an impartial aemat of die | extraonfinary means used to snncw
fie remarkable letter, *. aod foL.” Despite an imperfectly OCR’d text, we can start to
see information emerge including places, types of publication, and names of people
and works (Figure 16).
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Figure 16: Final visualization. Stéfan Sinclair and Geoffrey Rockwell, “Cirrus,” Voyant Tools.

Thimm’s bibliography emphasizes publications from major Western European
cities, especially London (and “Lond”; “Londres” also appears a handful of times in
the French section), Paris, Leipzig, Vienna (Wien), and Berlin. We are beginning to
see where scholarship about Shakespeare was being published. We cannot take this
information as a reliable quantitative truth and make claims that, for instance, 208
works were published in Leipzig and 146 in Berlin, both because Thimm’s bibliography,
like all bibliographies, is incomplete, and, as Milligan warns, flawed OCR will lead to
flawed qualitative analysis. However, this visualization tells us that English publishing
of and about Shakespeare was more concentrated in London (with Stratford also
appearing multiple times), whereas German publishing of and about Shakespeare was
spread more evenly across cities. We see, too, that New York appears less frequently
than many other places of publication by quite a margin: it is listed by an order of
magnitude less than Paris, Berlin, and London. From Voyant’s “Document Terms”
tool, which lists all word occurrences in a document and can be sorted by the number
of a times a term appears in a corpus, we can see that Gotha, a smaller German city,
appears as a publishing hub, with its outputs outstripping New York’s.

Finding Gotha represented in the imperfect OCR 49 times raised the question of
what Shakespeare-related works were being published there. Turning to Voyant’s
“Contexts” panel reveals that the works Thimm indexed that were published in Gotha
were mainly translations, primarily by Heinrich Déring and Carl Joseph Meyer. Christa
Jansohn (Jansohn 1995) argues for the importance of considering publication history
to the reception of history, with a focus on nineteenth-century Germany, relating how
Meyer started publishing Shakespeare translations in Gotha, translating some himself
and securing Doring for others. Doring’s/Meyer’s translations were published in over
21,000 copies (Jansohn 1995, 551) and sold by traveling salesmen (“kolporteure”)
with subscription offers, though buyers could also choose to buy only a single edition
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(Jahnson 1995, 547-548; McCarthy 2018, esp. 6, 9). Jahnson demonstrates that by
offering cheap individual translations, Meyer participated in “the establishment of
Shakespeare as a national poet in Germany” (Jansohn 1995, 555). Meyer’s Shakespeare’s
Sdmmtliche Schauspiele (published in Gotha from 1824-1834) is often noted in lists
of translations or bibliographies as a single work comprising fifty-two volumes, but
Thimm’s bibliography reminds us of the importance of considering these fifty-two
volumes as separate books. Voyant, here, validates Jahnson’s research and suggests
the importance of further studying the Meyer’s publications with an attention to
Doring’s contributions.

Considering Shakespeare’s Sdmmtliche Schauspiele as separate books also
emphasizes the importance of Doring’s contributions to the volumes (he completed
over half of the translations in this series, as Voyant reveals) and encourages us
to re-evaluate Doring’s contributions to the history of German Shakespeare. For
comparison, in this uncorrected text, August Wilhelm von Schlegel appears fifty-three
times and Doring appears thirty-three times. On the one hand, Schlegel is well known
and has been studied for years as an influential German translator, appearing in, for
instance, the Arden “Great Shakespeareans” series (Roger and Paulin 2010). Déring, on
the other hand, has been generally overlooked to date.

Using Voyant to analyze Thimm’s bibliography emphasizes the importance
of translations and translators: both “iibersetzt” and “ubersetzt” (German for
“translated”) appear prominently in the Cirrus visualization. Many of the most frequent
names that appear in Cirrus and in the document terms are those of German translators:
Voss, Schlegel, Tieck, and Ortlepp appear more than forty times each, despite the
imperfect OCR. This is equivalent to the number of times major English scholars and
editors are mentioned, such as Capell and Collier, adding to the evidence that Thimm
positioned German Shakespeare scholarship on a par with its English counterparts.

When undertaking text analysis with Voyant, disambiguation of names is important
to take into account, as are conventions of credit and citation. There were two German
Shakespeareans named Tieck active in the nineteenth century, Ludwig and his
daughter, Dorothea, though only Ludwig was credited on the original publications. The
complete works known as the “Schlegel-Tieck Shakespeare” (published 1825-1833)
was incredibly influential (Smith 2021); it is “the German Shakespeare” (Newman
2011, 116, emphasis in the original). Despite advertising itself as a collaboration
between Schlegel and Ludwig Tieck, the translations were actually completed by
Schlegel, Dorothea Tieck, and Wolf Graf Baudissin (Larson 1987), with contributions
from Caroline Schelling (who was for a time married to August Schlegel) and Friedrich
Schlegel (Stott 2009; Smith 2021) and Sophie Tieck (Doleschal 2017). The title page of
the second edition of the Schlegel Tieck Shakespeare, which was instrumental in this



translation’s popularity (Newman 2011, 116), credits Ludwig Tieck with translating
plays he did not translate. Christian Smith writes: “after the first edition of the
translation, von Baudissin’s name was added to the title page; Dorothea Tieck’s and
Caroline (Schelling) Schlegel’s were not” (Smith 2023, 21). As Smith notes, “it is well
known that Schlegel-Tieck is its brand name, not the complete roster of who performed
the translations” (Smith 2021, 234). In Voyant’s text analysis, “Tieck” is not a single
person with that name, or even, two: rather, it is symbolic of collective authorship and
branding that both built and built on Ludwig Tieck’s cultural capital.

Although Thimm'’s bibliography replicates the publication of Ludwig Tieck’s name
on this edition, Thimm also added additional information about play translators.
Thimm writes, “A great many of the plays were translated by Count Wolff von
Baudissin, a very elegant translator; and six were the work of Tieck’s daughter,
Dorothea” (Thimm 1872, 54). Thimm credited Dorothea and Baudissin for the plays
they translated, despite the fact that Dorothea’s name does not appear anywhere in
the Schlegel-Tieck edition until twentieth century editions (Smith 2023, 5). Dorothea
completed six translations (alphabetically: Coriolanus, Cymbeline, Macbeth, Timon of
Athens, Two Gentlemen of Verona, Winter’s Tale) (Smith 2023); Thimm credits her for
each of these translations in his list of German translations. Thimm similarly credits
Baudissin for each play he translated. The bulk of the references to Tieck, however,
as Voyant reveals, are to Ludwig. Thimm justified continuing to give him credit for
the work: “but he was the editor and critic of the whole work, and went over all the
translations with great care. His corrections indeed were so numerous, that it would
be difficult to deny him the credit of having taken a share in the work” (Thimm 1872,
54). When it comes to “Tieck” in the text analysis of Thimm’s bibliography, Ludwig is
represented more than twice as much as Dorothea, even though Thimm acknowledged
that “Ludwig Tieck himself did not even translate a whole play” (Thimm 1872, 54).

Thimm’s bibliography begins to point to German women translating Shakespeare,
but it is still not representative of their actual contributions. Schelling played a
“considerable” role in Schlegel’s translations, but Schlegel himself downplayed her
contributions (Paulin 2016, 92—93). While now sometimes credited as co-translator,
Thimm credits Caroline’s contributions to only a single play: Hamlet. With under-
represented women translators, Thimm’s bibliography reflects the practices of his
time that viewed women’s contributions to literary studies as “ancillary” (Smith 2021).

Dorothea Tieck’s and Caroline Schelling’s contributions offer two examples of the
disdain with which women’s contributions were seen. Dorothea’s translations were
derisively described in the 1919 Encyclopedia Americana: “Only 17 plays of the so-called
Schlegel-Tieck Shakespeare were translated by Schlegel (1797-1810); the remainder
were added, from 1825 to 1833, by Graf Wolf Baudissin and (very inadequately) by
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Dorothea Tieck, while Tieck himself acted only as a reviser and annotator” (quoted
in Stott 2009). In his 1913 edition of Caroline’s letters, Ernst Schmidt wrote, “a more
thorough study still remains to be done concerning Caroline’s contribution to Wilhelm
Schlegel’s translation of Shakespeare to determine the extent to which, during the
process of copying, Caroline also arbitrarily made things worse through otherwise
well-intentioned corrections or choices” (quoted in Stott 2009). Using Voyant will only
capture people named in the texts analyzed, and as such, it is important to understand
the contents and historical contexts of the works being interpreted.

If even the surnames present in this text can cause disambiguation problems
(with, for instance, the two Tiecks), the most captured given names in Thimm’s
bibliography seem certain to likewise stymy quantitative analysis. In this OCR, “John”
is the most prominent given name (appearing 82 times), followed by “Richard” (62),
and “William” (56). Even “Henry,” which is in the title of six separate Shakespeare
plays (1 Henry IV, 2 Henry IV, 1 Henry VI, 2 Henry VI, 3 Henry VI, and Henry VIII) is counted
only 48 times. (“Hamlet,” “Macbeth,” and “Romeo” also feature prominently but are
used to primarily refer to play titles.) While Shakespeare does have a play titled King
John, the Voyant collocates panel reveals that only a handful of the uses of John refer
to that history play. The collocates panel “is a table view of which terms appear more
frequently in proximity to keywords across the entire corpus” (Sinclair and Rockwell
2025¢). And, according to Voyant, the word most frequently found with John is Falstaff.

John Falstaff is the famous drunkard of 1 and 2 Henry IV—who was allegedly so
popular that Queen Elizabeth herself requested that Shakespeare write another play
featuring Falstaff, to which, as the apocryphal story goes, Shakespeare responded by
making Falstaff the main character of the Merry Wives of Windsor (Hepokoski 1983, 161).
Applying Voyant Tools to even the uncorrected OCR of Thimm’s bibliography bears
out what we have long known: Falstaff was one of the most popular characters of the
nineteenth century as Rosemary Gaby (Gaby 2019) and others have traced. For instance,
“in 1817 William Hazlitt claimed that Falstaff was one of the greatest comic characters
ever invented” (Gaby 2019). Voyant lets us quickly navigate Thimm’s text to see that
Falstaff appears in multiple places: in the titles of works adapted from Shakespeare’s
plays, and also in the title of scholarly articles about Shakespeare.

Beyond places of publication and names, Voyant also surfaces many play titles.
Shakespearean bibliography allows us to see what plays were being published,
translated, and written about. By manually enumerating centuries of Spanish
Shakespeare, for instance, Angel-Luis Pujante and Juan F. Cerda can claim that, in
Spain, the major tragedies have been of longstanding interest, whereas some plays
like Coriolanus are only now achieving popularity (Pujante and Cerda 2015, XL). With
Dominic Klyve and Kate Bridal, in a previous publication, I quantified the scholarly



research about Shakespeare in the late twentieth century from the World Shakespeare
Bibliography data set, and we established that Hamlet was more studied than any other
work, and by such a large margin that it was statistically important (Estill, Klyve, and
Bridal 2015; and the dataset, Estill and Klyve 2016). We were able to undertake this
analysis because the World Shakespeare Bibliography categorizes the materials it lists.

One limitation of applying Voyant Tools to Thimm’s bibliography appears with play
titles. Without understanding Thimm'’s text, a researcher might attempt to quantify
which plays were most published or written about by finding the number of times play
titles appear in the text. In Figure 16, “Hamlet” features prominently (the Voyant
“Contexts” panel tells us this refers primarily to the play title, not the character);
less prominently, “Romeo” and “Macbeth” can be seen. Thimm’s bibliography,
however, does not lend itself to the analysis of play titles because (1) Thimm used the
common bibliography practice of not repeating titles in lists, and (2) many of the play
titles will appear in different languages. Figure 17 shows Thimm’s list of the German
translations of Taming of the Shrew, which Thimm notes is translated as Zdhmung einer
Widerspentigen. Of course, not every translator uses the same title: the first translation
listed, by Johann Friedrich Schink, offers a different title Die bezdhmte Widerbellerin.
The changes in titles across languages also accounts for why “Romeo” appears with
much more frequency than “Juliet,” whose name is sometimes given as “Julie,” “Julia,”
and “Giulietta.” And while most German-language translations use the classic title for
Taming of the Shrew (Zdhmung einer Widerspentigen), Thimm does not repeat titles in
lists, instead offering the familiar line or “do” (ditto) for repetition (see Figure 17):

TAMING OF THE SHREW. (Zihmung einer Widerspenstigen.)

Die beziihmte Widerbellerin oder Gessner der Zweite. Lustspiel in 4 Aufziigen
tnach Shakespeare) von J. Fr. Schink. gr.8. Miinchen 1783.

——- iibersetzt von J. J. Eschenburg.

—— — von A. Voss.

Liebe kann Alles oder die bezihmte Widerspiinstige. Lustspiel in 4 Ab-
theilungen frei nach Shakespeare und Schink von Fr. von Holbein. gr. 8.
Pesth 1822.

—— fibersetzt von J. W. O. Benda.

Zihmung einer Widerspiinstigen, iibersetzt von Wolff Graf von Baudissin.

—— fiibersetzt von H. Doring. 12. Gotha 1830.

—— — von K. Simrock. 32. Leipzig 1836.

—— — von E. Ortlepp.

Die Widerspiinstige. Lustspiel in 4 Aufziigen. Mit Benutzung einiger Theile
der Uebersetzung des Grafen Baudissin, von Deinhardstein. gr.8. Wien
1839.

—— u. d. T.: Gebrochner. Trutzkopf, ein Lustspiel, nebst dem Fragment:
Der versoffne Kesselflicker, iibersetzt von M. Rapp.

—— Kunst iiber alle Kiinste Ein bgs Weib gut zu machen, deutsche Bearb.
von Taming of the Shrew,-aus dem Jahre 1672. Neu herausg. mit engl.
Original und Anmerk. von Reinhold Kohler. 8. Berlin 1864. .

Figure 17: Detail from Page 68 of Thimm'’s Shakspeariana from 1564-1864 (1872), Text D,
digitized by the Internet Archive.
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eight editions about Shrew would not be captured by Voyant, meaning that even if
play titles were always translated the same way, Thimm’s Shakspeariana (unlike other
enumerative bibliographies) does not lend itself to using Voyant to quantify which
plays were most written about.

While using Voyant on imperfect OCR does not allow us to draw quantitative
conclusions, itcanhelp guide ourinquiries. As Rockwell and Sinclairwrite, “Interpretive
tools focus on the particularity of the work and its poetic or rhetorical language. Rather
than show a theory of textuality, they assist the reader to interpret the meaning of
a text or to follow a text’s rhetorical structure. These tools augment reading rather
than replace it” (Rockwell and Sinclair 2016, 17). When I saw, for instance, that Voyant
surfaced more than fifty instances of “thlr” and “sgr,” which are abbreviations for
“thaler” and “silbergroschen,” German currency, it led me to dive deeper into the
text. Voyant automatically removes single letters from the stopwords, which means
the indications of British currency would be suppressed from the results, which are
written in L.s.d notation (pounds.shilling.pence; for more on this, see Hitchcock
2023). Having seen that Thimm offers prices for some of the German volumes, I
then returned to Thimm with an eye to prices across the volume: he offers British
books for sale in pounds, shillings, and pence, and French books for sale in francs
and centimes. Thimm does not provide the price for every book he lists, but he does
offer a note “To Shakspearian Collectors”: “The Publisher begs to enform Libraries,
and Collectors of Shakspeariana, that he has great facilities for supplying any of the
books mentioned in the Catalogue English as well as Foreign” (Thimm 1872, [119]).
The facing-page German translation emphasizes only his ability to source English
materials (Thimm 1872, [120]). Voyant Tools, then, surfaces one of the audiences of
this book: “Shakspearian Collectors.” Thimm'’s inclusion of the cost of books is partly
a sales pitch: “he has great facilities for supplying” (Thimm 1872, [119]) the volumes
listed in this bibliography, should a collector be interested.

The first step of this analysis of Thimm’s Shakspeariana with Voyant Tools was to
remove mentions of Shakespeare—but Thimm'’s bardolatry pours through regardless.
Voyant surfaced recurring uses of the word “great” (fifty times)—and, as I could tell
from the contexts panel, these were not in listed bibliographical citations, but in prose.
Returning to the text, these are almost entirely in Thimm’s preface and introductory
materials, expressing such emphatic praise as “so great a genius as Shakspeare” (53)
and monikers such as “the great dramatist” (53) and “the great bard” (54). When we
turn to related words, we see Thimm discussing “the greatness of Shakspeare” (5)
and “Shakspeare’s greatness” (54). Thimm’s admiration and passion for Shakespeare
shines through in this bibliography, though his prose accounts for only a fraction



of it. Thimm’s language, as explored with Voyant, mirrors the effort to compile this
bibliography: this volume is a labour of love for Shakespeare and his works.

To conclude, I turn to some much better OCR of the second edition of Thimm’s
bibliography, provided by the Austrian National Library (Osterreichische
Nationalbibliothek), Text K (Table 2; while the OCR of the blackletter German title page
is imperfect, the Roman type text is well captured). Using the same stopword list, we
can compare top word frequencies to determine the quality of Text D’s OCR (Table 3).
While the Internet Archive OCR missed some words, it was usually fewer than 10. (One
notable exception is the word “iibersetz,” where Text D separated “iibersetz” and
“ubersetz,” counting 78 without the umlaut.)

Term Count in ANL Countin Internet | Difference
edition (Text K) | Archive edition in count
(Text D)

edition 339 340 -1

lond 297 291 6
london 293 286 7

vols 266 256 10
leipzig 210 208 2

1864 210 182 28
Ubersetzt | 201 120 81
hamlet 184 181 3

paris 170 172 -2

plays 153 149 4

berlin 147 146 1

notes 130 126 4

Table 3: Comparison of most frequent words in Text K OCR with the OCR from Text D.

The terms brought to the fore by both digital texts are by and large, the same, which
suggests that text analysis is possible with moderately dirty OCR, and with some of the
imperfect OCR provided by major online resources. Of course, not all OCR across these
resources (or even, as we saw above, in the same repository) is of comparable quality.
Given the uneven OCR quality, it is key for researchers to know both the physical text
and the digital text before undertaking digital text analysis. Text analysis on OCR’d
texts, counterintuitively, cannot tell us about the text without, as Rockwell and Sinclair
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advocate, moving from the digital text to the tool and back. This is not interpretation
by a computer; it is, as Rockwell and Sinclair emphasize with their book’s subtitle,
“computer-assisted interpretation.”

Conclusions

The conclusions to this paper are both methodological and interpretive.
Methodologically, we have seen that you can apply Voyant Tools to pre-existing OCR
from major online repositories and learn about your text. We considered the caveats
that need to be taken into account before undertaking text analysis on imperfect OCR
and explored how imperfect OCR can still be usable enough to guide research questions
(though its usability will vary greatly depending on its quality).

As a foray into using Voyant on a multilingual text, we were able to undertake
some basic text analysis. This is because Thimm'’s bibliography focused on, as his
title page advertised, England, Germany, and France: to apply this method to a truly
international bibliography, you could analyze different sections according to their
language. The contents of The World Shakespeare Bibliography (WSB), the largest
bibliography of Shakespeare studies today, could be fruitfully analyzed in this regard
because they offer English descriptions of their contents in the annotations and most
titles are translated into English. The WSB data could also be analyzed by other digital
means beyond text analysis by quantifying the information stored in their taxonomy
tags such as language of publication challenge. (The WSB’s taxonomy tags also solve
the problem of titles translated in different ways).

When it comes to historical bibliographies, there are also many directions to
be taken. Can we apply this text analysis to multiple bibliographies (such as those
mentioned at the outset of this article or in Estill, forthcoming) or are their contents or
organizational structure too diverse? Given that these bibliographies often cover large
swathes of overlapping material, would they have to be taken separately, or can we
envision a large-scale project that identifies their contents and tracks how each work
appears in different bibliographies, akin to existing analyses of literary anthologies?
Could textual analysis be fruitfully applied to periodical bibliographies, such as the
“Shakespeare Bibliographie” that appeared in Shakespeare Jahrbuch for over a century?
(For more on this bibliography and other periodical bibliographies, see Craig et al.
2026.) Can we extract the data from these bibliographies in a more sophisticated way
(bearing in mind that this work will take time, money, and effort)? For instance, printed
historical bibliographies offer quasi-structured data with their entries: if these were
reimaged and OCR’d to a high standard of accuracy, could we extract the information



with other tools that would allow us to make quantitative claims about the state of a
discipline? Kyle Dase, for instance, shows how visualizations allow us to explore John
R. Roberts’s John Donne: An Annotated Bibliography of Modern Criticism (Dase 2024.).

As Shawn Graham, Ian Milligan, and Scott Weingart suggest, Voyant is “‘a gateway

drug’ when it comes to textual analysis” (Graham, Milligan, and Weingart 2015,
85)—Dbibliographies could benefit from more sophisticated textual analysis. Graham,
Milligan, and Weingart continue by praising Voyant as “arguably the best research
portal in existence” (Graham, Milligan, and Weingart 2015, 85); here we see that its
use extends to secondary, enumerative materials. Voyant is also often used in the
classroom: we could extend its pedagogical use to thinking about bibliography and
literary studies. And, of course, we can apply these techniques to bibliographies beyond
Shakespeare and even beyond literary studies, though each new text will need to be
considered carefully in light of Voyant’s affordances to determine the claims that can
be made.

Future work could consider publication dates of scholarship and editions, mapping
places of publication, republications, and how these bibliographies relate to sale
catalogues, library catalogues, and other early documentation. Using digital text
analysis on a bibliography can give us a snapshot of the scholarly preoccupations of
an era.

Beyond the methodological considerations outlined here, this article has offered
a number of interpretive conclusions about Thimm'’s Shakspeariana from 1564-1864.
This research has underscored the prominence of Shakespeare translation in the
nineteenth century and its dissemination. This analysis considered where editions,
translations, and scholarship were being published, which led us to the importance
of the Meyer-Doring translations and publications, a topic which bears further study.
Working with Thimm'’s bibliography in Voyant emphasized that how we list (and cite)
scholarship can marginalize or erase people’s contributions (such as Dorothea Tieck’s
or Caroline Schelling’s) while centralizing other voices. Considering the given names in
Thimm’s Shakspeariana confirmed Falstaff’s outsized reputation.

Bibliographies are not texts that were meant to be read from front to back, and
so invite computer-assisted reading strategies. Applying digital text analysis to
bibliographies is a fruitful way to analyze the state of scholarly discourse. Ultimately,
experimenting with digital tools to analyze early bibliographies will help us better
understand the history and foundations of our scholarship.
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Appendix A. Additional examples of automatic text recognition (ATR)

These are examples of optical character recognition outputs from the Internet Archive page image
“Sketch of the Progress of Shakspearian Criticism” (p. 1) of Text C of Thimm'’s bibliography.

Al. From Adobe Acrobat Professional

SKETCHO F THEP ROGRESOSF SHAKSPEANICARNI TICISM,

AXD OF THE GRADUALA PPRECIA.TIO:ONF” SHAKSPEARE

IN

ENGLAND.

The history of Shakspearian criticism is one which goes hand in

hand with that of. the general literary and critical art of England:

nay, Shakspeare’s works would seem to have been particularly designed
to test the march of English intellect. It wil.l therefore be necessary

to glance at the successive publications of his works, in order to show
the effect they produced on English writers.

The separate plays of the great dramatist were issued during his
life-time; in what consecutive order it is now impossible to say; though
certain it -is- that Shakspeare himself could never have seen them, even
separately, through the press. They appeared in a corrupt state from
the beginning; for, being printed and published as acting plays, they
were altered, corrected and “improved” - by both actors and managers.

A2. From Transkribus

S O Pokss O SAsPEA Cs,

AXD OF TE CRADAL APPRECAToX o SAxsPEARE

ENGLAND.

The history of Shakspearian criticism is one which goes hand in

hand with that of. the general literary and critical art of England:

nay, Shakspearé’s works would seem to have been particularly designed
to test the march of English intellect. It will therefore be necessary

to glance at the successive publications of his works, in order to show
the effect they produced on English writers.

Tle separate plays of tle greut dramatist were issued during his
life-time; in wlat consecutive order it is now impossible to say; though
certain it is that Shakspeare himself could never have seen them, even-
separately, through the press. They appeared in a corrupt state from
the beginning; for, being printed and published as acling plays, they
were altered, corrected and 'improved” by both actors and man-

agers.
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