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Abstract. This article introduces the computational approach of the 
VERITRACE project, which aims to trace the influence of ancient wisdom 
writings on early modern natural philosophy using advanced digital tools. It 
outlines the project's scope, data sources, and methodology, combining 
distant and close reading of a large multilingual, diachronic corpus. The article 
describes the initial phases of data acquisition, highlighting challenges 
encountered and solutions developed. Key digital capabilities being 
implemented are discussed, including keyword search, text matching, 
sentiment analysis, and latent thematic analyses like Latent Semantic Analysis 
(LSA) and Latent Dirichlet Allocation (LDA). Early results demonstrating the 
potential of these methods are shared through a case study examining the 
influence of the first English translation of The Divine Pymander in 1650. The 
article concludes with lessons learned so far and suggestions for shared digital 
humanities infrastructure to support future large-scale textual analysis 
projects. 
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Introduction 

Between 2023 and 2028, the European Research Council is funding the 
project Traces de la Verité: The reappropriation of ancient wisdom in early modern natural 
philosophy, aka VERITRACE (ERC-StG Project VERITRACE, 101076836).1 Led by 
Professor Cornelis J. Schilt at the Vrije Universiteit Brussel (VUB), VERITRACE’s 
primary goal, as has been described in more detail elsewhere in this special issue, is to 
trace the influence of the most prominent ancient wisdom writings throughout the 
early modern period, paying particular attention to how these writings functioned in 
natural philosophical discourse.2 

VERITRACE accomplishes this by applying sophisticated digital analysis 
techniques on a large corpus of early modern texts, tracing referenced and 
unreferenced uses of the Corpus Hermeticum (including the Asclepius), the Chaldean and 
Sibylline Oracles, and the Orphic Hymns. Moreover, it analyses how these texts were 
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being used (employing Latent Semantic Analysis, among other tools), and with what 
sentiment they were discussed (using Sentiment Analysis) by their proponents and 
antagonists, and how these debates were influenced by key episodes in the 
transmission history of these texts. VERITRACE aims to provide a comprehensive 
analysis of the influence of ancient wisdom writings on early modern natural 
philosophy, and it does so by making use of methodologies hitherto not employed at 
this scale in the early modern history of science. 

VERITRACE draws on the most ubiquitous intellectual materials found in 
this period: printed books. Although early modern debates followed other modes of 
discourse, in particular oral discussion and the circulation of manuscripts and letters, 
these often pertained to small circles and select readers. Books, on the other hand, 
were everywhere, connecting authors and readers all over Europe and beyond. Indeed, 
even if we only focus on works in Latin, English, German, French, Dutch, and Italian, 
the number of books that have come down from the early modern period is 
staggering, presenting lots of challenges–and opportunities. 

Some of these challenges uniquely characterise VERITRACE as a digital 
humanities project. These features include: 

1. Multilingualism: Our source material comes from at least 
six different languages, both modern and classical ones. Many digital 
humanities projects only contend with one or two languages, especially 
English. Since many natural language processing (NLP) techniques were 
initially developed on easily available textual corpora in contemporary 
English, the multilinguistic nature of VERITRACE raises its own set of 
challenges. In fact, even when available tools are comprehensive in terms of 
modern languages, they sometimes exclude, or have limited support for, 
classical languages like Latin.3 

2. Longue durée: VERITRACE spans a period of almost two 
hundred years (1540-1728), so this adds diachronic complexity to our 
investigation of the corpus. An interpretation that applies to a smaller slice of 
the data cannot be assumed to apply to the whole, given change in historical 
context and linguistic meaning over time. 

3. Big Data: With hundreds of thousands of texts as our 
source material, simple search processes and data management will not be 
adequate for the project. It will be resource intensive and sometimes require 
different tools and solutions, given the size of the data collections with which 
we are working.  

4. Complex Integration: Because our data comes from 
different sources held in separate institutions collected over long periods of 
time, there are inherent challenges to integrating and harmonising the data. 
We pay particular attention to–and carefully document–any cleaning and 
transformations we apply to the data, so that we have a reasonable basis for 
subsequent analysis. 
VERITRACE must also grapple with the familiar challenges of any distant 

reading project: issues with the accuracy of the underlying digital texts (OCR quality), 
the parameter-dependent nature of various NLP techniques, and so forth. 
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Distant Reading 
To meaningfully trace the influence of  the various ancient wisdom writings 

and their Renaissance popularisers on a case-by-case basis, we would need to work 
with a very large team of  researchers, or drastically reduce the number of  passages 
traced and books inspected, and presumably both. But this is where digital techniques 
come in, most notably from the perspective of  distant reading, which have been 
developed specifically to query large corpora. These techniques, adopting methods 
from natural language processing, allow for the analysis of  large text corpora, 
identifying patterns and uncovering both prominent and neglected works, the latter 
termed 'the great unread' by Margaret Cohen.4 Early modern writers would rarely 
include references to their source material, which provides one of  the key challenges 
for the project. 

Significant advancements in digitising early modern books have expanded the 
application of  distant reading techniques. Improved OCR technology now yields 
meaningful results even with suboptimal text recognition.5 Online repositories, like 
those of  the Bibliothèque nationale de France, provide standardised data for content 
extraction, facilitating large-scale analysis.6 

The Distant Reading Corpus (DRC) we have chosen consists of several 
hundred thousand works from important European library collections, written in 
Latin, French, German, Dutch, English, and Italian, including: 

• Early English Books Online (EEBO) (ProQuest), which in its 
EEBO-TCP format developed by the Text Creation Partnership7 contains 
about 58,000 English and Latin texts published between 1540 and 1700 
(hereafter 'EEBO' unless we refer specifically to our custom version of 
EEBO, which we call ‘VEEBO’, described in more detail below) 

• Gallica (Bibliothèque nationale de France) contains almost 
125,000 books published between 1540 and 1728 in a variety of languages 
including French, Italian, Dutch, and Latin (hereafter 'Gallica') 

• The Digitale Sammlungen of the Bavarian State Library, which 
contain more than 340,000 books published between 1540 and 1728, 
including in Latin, German, French, Greek, Italian, and Dutch, among others 
(hereafter 'BSB') 
The rationale behind choosing these primary data sources is that we want to 

be able to make historical claims about the Prisca sapientia tradition, e.g. how prevalent 
it was and the level of interest in it over time. Did curiosity in the Corpus Hermeticum, 
for instance, decline after the first quarter of the seventeenth-century, or not? By 
interrogating a truly representative sample of books, we can make reasonable claims 
about levels of interest and prevalence. This is not the place to dive into the nitty-
gritty of sample size and representativeness, but a rigorously statistical frame of mind 
underpins our approach, and we believe the sources we have chosen can be the basis 
for constructing a representative sample size of books published in Europe between 
1540 and 1728. 



 
 
 
Jeffrey C. Wolf - Developing Veritrace ... 

 

26 

Close Reading Too 
VERITRACE combines proven techniques for distant reading on a much 

larger corpus with the close reading of a carefully selected corpus of Renaissance and 
early modern texts.8 

The Close Reading Corpus (CRC) consists of all the relevant editions of the 
Corpus Hermeticum (including the Asclepius), the Chaldean Oracles, the Sybilline Oracles and 
the Orphic Hymns that were published during the Renaissance and early modern period, 
and the works that drew heavily on these ancient wisdom writings and promoted the 
idea of a prisca sapientia, such as Ficino’s Theologia platonica and Steuco’s De perenni 
philosophia, for a starting total of circa 80 works. Obviously, when it comes to the 
readership and geographical dissemination of these works, a census would be 
extremely welcome. Previous censuses of works such as Copernicus’s De Revolutionibus, 
Vesalius’s De Fabrica, and the first edition of Newton’s Principia all revealed a wealth of 
information about how and by whom these works were read, how they changed 
ownership over time, and indeed seriously challenged myths surrounding their print 
run and popularity, as with the Principia.9 As desirable as such a census may be, it 
would not be feasible within the scope of this project. However, any relevant 
annotated or otherwise interesting versions of works within the CRC the project team 
comes across will be included as case-studies. 

The CRC will be dynamic in two ways. When it comes to influential editions, 
the research within this project will undoubtedly uncover seemingly innocuous works 
that turn out to have been of great influence. These works will subsequently be 
included in the CRC. Secondly, as the CRC will be mapped against the much larger 
Distant Reading Corpus that contains materials from 1540 to 1728, the actual 
contents of the CRC will vary depending on the dates of the works it is compared 
with.10 

What this overall methodology allows for is a combination of highly granular 
and detailed close reading of a select corpus with the possibility to zoom out and 
inspect that corpus embedded in a much larger environment. In historical scholarship 
thus far, the influence of ancient wisdom texts on natural philosophy has been 
confined to a handful of case studies that involve the big names, primarily Copernicus, 
Kepler, Bacon, More, and Newton. But early modern natural philosophy was always 
so much more than the pursuit of a select few individuals, and even though many 
never put their ideas, theories and experiments to paper, thousands of others did. 
Likewise, the ancient wisdom writings were read and studied by many, with new 
editions of these texts in Greek, Latin, and the vernacular appearing regularly 
throughout the early modern period. 
 
Critical Reflections 

VERITRACE has now been active for over a year, so it is a good time to 
reflect on what we have done, what we still wish to do, and to offer some reflections 
about what we have learned so far. 

It is also worth underscoring two general points: first, digital tools in this new 
age of machine learning and A.I., are changing so rapidly that anything written in the 
pages of this print journal will already be out-of-date by the time of publication. Thus, 
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the emphasis in what follows is less on the specific tools and more on what we hope 
to accomplish using them. And, since the VERITRACE project is still early in 
development, it makes more sense to discuss a preliminary case study or proof of 
concept, and our overall approach, rather than a detailed discussion and rationale for 
the set of tools we end up using for the final research platform. It is best seen as a 
snapshot in time of work in progress. Indeed, the accompanying figures we provide 
(see below) are not to be seen as final or even preliminary results but as views of our 
‘working data’ as they were at that time, crude as they appear. Nonetheless, it is hoped 
that, despite this project-centred approach and the early stage of the work, our critical 
reflection about the challenges faced will be of interest to a wider audience.11 

Second, it can never be emphasised enough that digital tools and techniques 
in the humanities are best seen as complementary to the skills of traditional, critical 
scholarship. At their best, these new techniques allow us to discover little-noticed data 
or uncover new ways of seeing our sources. They provide intellectual threads, which 
can then be unwound using the long-established tools of the humanities scholar–
critical, nuanced thinking, serious attention paid to individual texts and the context in 
which they were written, and an awareness of the insights provided by multiple fields 
of inquiry. These tools always belong in the service of traditional scholarship. 
 
I. VERITRACE Data 

There is no VERITRACE project, or any digital humanities project, without 
the proper data. Thus, a large part of the initial months of the VERITRACE project 
were spent on a seemingly mundane but critical task: the acquisition of data. This is 
the traditional first phase of any data-heavy project, and without it, nothing further is 
possible. Therefore, what I will do now is describe data acquisition for the project so 
far, with all its twists and turns, as well as some of the challenges we have faced, and 
how we have decided to address them. It is probably typical of many digital 
humanities projects that have had to adjust as they encounter expected–and 
unexpected–issues. 

To start, one abstract way of thinking about a data-heavy, digital humanities 
project is to view it as a data processing pipeline (see Figure 1). A simple model of 
this pipeline can be separated into 5 sequential stages: data acquisition, data cleaning, 
data transformation, data analysis, and finally, data storage.12 In other words, one must 
acquire the data first and then clean and transform it, before being able to analyse it 
meaningfully and store it appropriately. The distinction between stages is not always 
so clear-cut, nor does a digital humanities project simply move from one stage to the 
next. Nonetheless, a data processing pipeline is a helpful way of envisioning the 
overall process, and VERITRACE began with data acquisition. 
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For each data source, there are two types of data about the original printed 
book we will need to obtain and later analyse: first, the metadata about the printed 
texts (e.g. author, title, publication date, and so forth) and, second, the digital versions, 
transcribed or produced through optical character recognition (OCR), of those same 
texts, often in the form of an XML, HTML, or HOCR file. 

I refer to the data sources of the VERITRACE project collectively as the 
VERITRACE data lake. A data lake is “a centralized repository that ingests and 
stores large volumes of data in its original form…a data lake can accommodate all 
types of data from any source, from structured (database tables, Excel sheets) to semi-
structured (XML files, webpages) to unstructured (images, audio files, tweets), all 
without sacrificing fidelity.”13 

The VERITRACE data lake contains the semi-structured digital text files 
from our three data sources along with the structured metadata records for each of 
the original printed texts. 

 
Data Acquisition 

Data acquisition began in earnest in October 2023. It sounds straightforward, 
and sometimes data acquisition is simply a matter of downloading a few files. But 
often, as in our case, there are numerous complications.  

We started under the assumption that we needed to create a consolidated 
search tool that combined application programming interface (API) & local search 
results in a transparent and reliable way. There is nothing technically difficult about 
this; digital humanists have long been familiar with using APIs to connect to external, 
online data sources, and local search is something we all do when we search our own 
hard drives. In fact, this kind of basic search functionality should already be available 
using the various web interfaces for Gallica, the BSB, and even EEBO. Could we not 
simply use the web interface tools already provided online to power our research? To 

DATA PROCESSING PIPELINE

ACQUISITION CLEANING TRANSFORMATION ANALYSIS STORAGE

Figure 1. Schematic of  a data processing pipeline 
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some extent, yes. For instance, the Gallica search interface permits the export of 
search query results (as a CSV file)14 but the BSB search interface, at time of writing, 
does not.15 

So, our first steps appeared obvious: we would start the project by connecting 
to the Gallica Search API(s), the BSB Search API(s), and create our own search tool 
for the EEBO texts. Using these, we could then pass a single set of search parameters 
to all 3 data sources and combine the results in a reliable and meaningful way. 
Furthermore, it would keep our data storage requirements light because we would not 
need to download the metadata or digital texts from Gallica or the BSB; instead, we 
would simply be interacting with their data, on a ‘need to know’ basis, e.g. when we 
sent a search query and needed to obtain the results. 

In terms of collecting data, each data source presented its own set of 
challenges. Gallica presented the conventional issue of connecting to an online data 
source via an external API. Although the API documentation is not always 
straightforward and hides some of its complexity, this was the first source to which we 
attempted to connect and were appreciative that the search interface offered the 
ability to download search results, as we could immediately get an overview of the full 
scope of the data we wanted to work with. While every API is different, and it takes a 
certain of amount of ‘learning the API language’, connecting to an external API is a 
familiar task and no further discussion is necessary here. Suffice it to say that we wrote 
a script in Python to parse the XML response from the API endpoints that we needed 
to access and used the Pandas python library to manage the results.16 

The Bavarian State Library (BSB) proposed a different challenge: although the 
online interface is very user-friendly, it was hard to get an overview of the entire 
database data, without an ability to download search results. More worrisome for us, 
no search API for the BSB digital collections currently exists. What to do? 

In consultation with one of their developers and the BSB’s Munich 
Digitisation Centre itself, we were given permission to piggyback on their frontend 
web application to access their backend database, without an official API. As they 
informed us, they had an internal HTTP API which is used for the interaction 
between their search backend and frontend web application. And we could use it with 
under certain conditions.17 They informed us that they cannot offer any formal 
support, that we should not make excessive requests at any one time, and that they 
could not guarantee its stability. But, in theory, we would have ‘informal’ access to an 
internal search API and could obtain the results we needed. With an ideal solution out 
of reach, we were happy to be practical. This, then, is how we connected to our 
second (online) data source, by writing a Python script that used an informal and 
internal API ‘surface’ to access the search results we needed. 

We assumed that our third data source, EEBO, would be the most 
straightforward. We saved it for last because we knew no API connection would be 
necessary; the files can be downloaded directly and constitute a static data source.18 
The EEBO files contain, in theory, a digital copy–and a TEI-encoded one at that–of 
at least one edition of every book published in the English language up to 1700.19 So 
the quality of the digital texts would be high, and there would be no API ‘learning 
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curve’ to access them. We would therefore simply download these files onto a local 
computer and run our own full-text searches against them.  

What also helped was that we had come across other digital humanities 
projects that used EEBO as their primary data source. The project leaders of 
EarlyPrint, for instance, had set up a website with a search interface and Python 
tutorials and have gone to great efforts over several years to improve both the 
metadata and encoding quality of much of the EEBO collection.20 They were equally 
generous with their time, at a very early stage in our own project, explaining to us how 
they approached the data and how we could programmatically access what they had 
done. We later discovered other ambitious projects, like Project Quintessence, that 
showcased alternative ways of interacting with the EEBO collection.21 

Nonetheless, our confidence about the EEBO data source turned out to be 
naïve: one could download the data onto a local machine in a straightforward manner, 
but at more than 60,000 files, some as large as 100MB, the processing power and time 
it would take to manage them would be more challenging than using a public search 
API. 

Also, we wanted to improve upon the EEBO data source by incorporating as 
many of the EarlyPrint transcriptions (that is, their digital text versions of the EEBO 
texts) as we could, in the belief that they were the most accurate versions available. 
But EarlyPrint intentionally did not transcribe many non-English-language works that 
are part of EEBO–works VERITRACE is still interested in–so we decided to 
incorporate additional EEBO texts that were not part of EarlyPrint, creating a unique 
collection of texts. Our custom collection of texts also has its own set of metadata 
records that match each text, and we refer to our specific version of EEBO as 
VEEBO. 

By January 2024, we were able to create a prototype of our consolidated 
search tool, allowing the user–albeit inefficiently and slowly–to send a single search 
query to all 3 data sources and to receive a single set of search results: 
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Creating such a tool was illuminating in more ways than one, including by 
showing us its own inadequacy. We quickly realised that a not insignificant portion of 
metadata records was likely unreliable or, at best, not provided in a form conducive to 
subsequent analysis. 

To take a simple but critical example: although each data source contains a 
‘Date’ field that generally records the date of publication for the printed book 
represented by that record, dates are provided in a variety of incompatible and non-
standard formats, e.g. in the form of Roman numerals instead of Arabic, or in a date 
range rather than a single 4-digit year. While a date range may sometimes be justified–
for multivolume works, for instance, which present their own challenges–we need a 
clear, transparent set of rules that guide our data use such that the date values are in a 
consistent, standard format, reconcilable with the values from each of our data 
sources. Without this, our subsequent analyses will not be accurate. In fact, a closer 
look at our data showed that, for just one of our data sources (VEEBO), there are 527 
unique value formats (‘date signatures’) in the Date field, instead of the single four-
digit date format that we generally need. 

This is not surprising, and we always expected that data cleaning would be 
necessary, indeed as the next step in the data processing pipeline. But to do that, we 
could not simply use the data provided to us via the search APIs for our library 
catalogue data. Instead, we needed more control over the underlying data, so we could 

Figure 2. Results from the initial consolidated search tool (January 2024, 
for internal use) 

Consolidated Search: All Sources combined (Jan. 2024)
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clean and transform it, and this meant that, we would need to download and manage 
the metadata and digital texts for all our sources, not just VEEBO. 
 
Downloading the Data 

Our API experience was still valuable because connecting to the Gallica API, 
for instance, would allow us to both download metadata records as well as any digital 
texts associated with those records. It would take some time, but we set up nightly 
‘data feeds’ so that–over the course of a matter of weeks–using modified API scripts 
we had previously created, we were able to download all the text files and associated 
metadata for our Gallica data source (see Figure 3). For the BSB, we were able to 
download the metadata for the texts that constituted the printed works for our time 
period.  

 

Once this was done, the final step in data acquisition was to find a way to 
obtain the digital texts from our largest data source, the BSB. However, as they 
explained to us, “there is no way to directly download the full text of a document in 
one go [from the BSB website]. The only way to access it is via the OCR API…”22 
meaning that we would have to go page image-by-page image through each document, 
downloading any associated text. While this could be done automatically, it would take 
a long time for the 340,000+ texts we were interested in – about 15 months, in our 
estimation. 

Finding a way to avoid this would save us a lot of time. After some discussion 
with the Bavarian State Library, who have been incredibly helpful at all stages of our 
project, we came to an agreement with them that, in exchange for their providing us 

Figure 3. Nightly ‘data feed’ to download digital texts from Gallica 

(Bibliothèque nationale de France) 
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with a hard drive containing the 340,000+ digital texts, we would only use the data for 
the purpose of our project, without redistributing it to other parties, and would share 
our results with them, as well as providing feedback about our use of their tools.23 
Once we obtained the hard drive from the BSB–which arrived in late May 2024–we 
could declare Phase 1–data acquisition–complete. 

It is worth highlighting a data quality issue that we faced right away but which 
we are setting aside for later in the project: inaccurate digital texts due to poor OCR 
quality. We are not simply searching the metadata from our 3 data sources but also the 
digital texts themselves. Where does the digital text come from? In most cases, from 
the results of automated, or semi-automated, OCR performed on the individual book 
images that the holding library conducted at some earlier stage. Ultimately, then, the 
quality of our searches depends on the underlying OCR quality of the digital text. 

This is not yet cause for despair, however: perfect OCR capture is neither 
realistic nor required. Importantly, statistically significant, and meaningful results are 
possible even with suboptimal OCR, as previously mentioned.24 We decided that, 
though the OCR quality challenge is an important one, it was better left to a later 
phase in the project. 

 
II. VERITRACE Case Study 

 What do we wish to do with all this data? It is true that we need to 
clean and, in many cases, transform the data for subsequent use. These are critical 
steps, and we are doing both. But that is a discussion for another place. Instead, I 
would like to take a step back to think critically about what we want to accomplish in 
the project. As outlined in the introduction to this article, scholars should be able to 
use the tools of the VERITRACE project to trace the influence of ancient wisdom 
writings on the development of early modern natural philosophy. This could mean 
searching for essential terms from prisca writings in a larger group of natural 
philosophical writings and authors. To do this, we need to provide scholars a way of 
searching efficiently through the distant reading corpus (keyword search). This is a 
traditional approach–user-driven search–but can be quite effective, especially with a 
very large corpus. Beyond user-driven search, a scholar might also wish to compare 
entire texts, passage by passage, between the prisca tradition and the early modern 
natural philosophical tradition. Which early modern philosophers were using prisca 
language, often unacknowledged, directly from the ancient wisdom corpora 
themselves? Can we trace these instances of textual re-use? To do this, we need to 
build a lexical matching tool–a kind of early modern plagiarism detector–that can find 
and highlight the re-use of essential vocabulary and lexical passages from one set of 
texts to another. But that is not all: lexical matching only works when there is shared 
vocabulary, when a source text is in the same language as a target text. But our corpus 
is multilingual, so we also need semantic analytic tools (e.g. LSA, LDA–see below) 
that work, no matter the language used. They need to operate at the more abstract level of 

semantic meaning – not lexical similarity. 
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To make this all more concrete, I will now present a proof of concept in the 
form of a case study, which will also illustrate the potential of some of these 
capabilities: 

 
Research Question: what was the influence (however vaguely defined) of the first 

English translation of the Divine Pymander (1650) upon the subsequent generation of thinkers, 
who published texts in English between 1650 and 1680? 

 
We will approach this in terms of the influence of a specific source text upon a 

much larger target corpus. The source text is the first translation into English of a work 
from the Corpus Hermeticum; namely, John Everard’s The divine Pymander of Hermes 
Mercurius Trismegistus, published in 1650 (see Figure 4), and the target corpus (a subset 
of our larger Distant Reading Corpus) consists of all the English-language texts 
contained in VEEBO published between 1650 and 1680: 18,633 individual texts in 
total.25 

 

 

 Figure 4. The title page from the 1650 

English edition of  The Divine Pymander of  

Hermes Mercurius Trismegistus 
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Keyword Search 
A natural place to begin is keyword search, which is a familiar, long-

established approach, with no less intellectual power for that. The name ‘pymander’ is 
an unusual but important one for our source text–in the very title itself–so let us begin 
by conducting a keyword search for ‘pymander’ in the target corpus. Perhaps later 
writers are referencing it directly? Here are the top results from this basic keyword 
search: 

 There are a few important observations worth making (see Figure 5). First, 
the ‘score’ column contains score values, which should be interpreted as equivalent to 
‘relevance scores’ (relative to each other). The values provide a ranking of  the most 
relevant search results, given the search query.  

Second, both the title and the content of each digital text are searched by 
default, which is why–in the first result under ‘matched terms’–‘pymander’ is listed 
twice, once for appearing in the title and once for appearing in the text itself. 

 

 
 
 
Third, it turns out that within our target corpus there is another edition of the 

Divine Pymander, published 7 years later (1657). It is almost identical to our source text, 
which is why it ranks first with the highest ‘relevance score’, when we search for 
‘pymander’. This is, in a way, a nice validation that our keyword search is accurate.  

And it also means we must be a bit cautious in our interpretation of the 
influence of the 1650 edition; the 1657 edition is very similar to the earlier 1650 
edition, so we should allow for the possibility that later writers are quoting from, or 
using, the 1657 edition instead of the source text. This is where the work of traditional 
scholarship would provide the final work (we will not adjudicate this now). 

Keyword Search: ‘pymander’

Figure 5. A keyword search for ‘pymander’ within the target corpus 
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Fourth, our keyword search results do not simply provide a rank listing of 
documents with the highest number of ‘keyword hits’. If it did, then the second result, 
Nicolas Caussin’s The Holy Court in Five Tomes, would rank first, as ‘pymander’ shows 
up 12 times, whereas it shows up only 3 times in our most relevant result. This is in 
truth what we want to see because the search algorithm boosts the relevance score of 
any keyword that appears in the title of the target text, not just the text proper. This 
intuitively matches our sense of the importance of a keyword. Finally, the search 
algorithm also accounts for the length of the text in which the keyword is found, in 
relation to the number of ‘hits’ found in that document. Thus, a longer document with 
a greater number of hits might still rank below a shorter document with a smaller 
number of hits, under the assumption that the keywords are more central to the 
shorter text.26 

 

 

We can do more than a simple keyword search. A helpful variation on this is a wildcard 
search, especially given the inconsistent use of spelling in early modern English, not to 
mention imperfect transcriptions of digital texts derived from automated OCR. For 
instance, we can search the target corpus for ‘trismeg*’ (part of the proper name 
‘Hermes Trismegistus’ central to the Divine Pymander and the Corpus Hermeticum more 
generally) which finds any keyword that contains, as a minimum, the character 
sequence ‘trismeg’ and any additional characters: 

Our wildcard search (see Figure 6 above) picks up a variety of terms that 
contain ‘trismeg’, including ‘trismegest’, ‘trismegestos’, or even ‘trismegistian-

Wildcard Search: ‘trismeg*’ (sample)

Figure 6. A keyword wildcard search for ‘trismeg’ within the target corpus 

(the * is the wildcard search operator) 
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platonick-rosycrusian’, which would not necessarily be found using a basic keyword 
search for ‘trismegistus’. 

We can also run fuzzy searches across our target corpus, which are similar to 
but distinct from wildcard searches. In a fuzzy search, instead of picking up all 
additional characters to our base keyword, or partial keyword, like one does in a 
wildcard search, we find simple edit changes. For instance, if we run our original 
keyword ‘pymander’ as a fuzzy search, we get the following results: 

 
 
 

 
Here (Figure 7) we find the 1 ‘edit’ changes to ‘pymander’, e.g. ‘pysander’ or 

‘lymander’. Fuzzy searches have their uses, along with wildcard and basic keyword 
searches, providing another way to investigate and search through the target corpus. 

Also, we can make the basic keyword queries more complex, specifying added 
parameters: perhaps only show texts between specific dates, published in London, that 
contain the search term as a fuzzy match. Wildcard searches, proximity searches, and 
exact phrases searches also belong in this suite of capabilities. These kind of keyword 
searches are a great way to explore the underlying data but are generally not sufficient 
to answer our research question(s). 

Fuzzy Search: ‘pymander~’

Figure 7. A keyword fuzzy search for ‘pymander’ within the target corpus 

(the ~ is the wildcard search operator) 
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In fact, there are some methodological pitfalls which are hard to avoid if one 
just uses keywords to search a corpus of texts. As Stephen Robertson, among others, 
has pointed out: 

 
Search struggles to deal with what lies outside a set of results. In returning only 
the terms one enters, a search filters out any alternative hypotheses…If we use 
the wrong search terms, we literally misread our sources…In other words, 
search radically decontextualizes the results it produces.27 

 
Text Matching 

Given the limitations of search, we need other ways to investigate our 
research question. Moving beyond simple keyword searches, we want the ability to 
match entire passages from our source text with similar ones from the target corpus. 
Similar lexical phrasing, regardless of the precise words used, should also be 
discoverable. 

Text Matching, as we call this, can be seen as a more ambitious kind of 
search.28 It does not take a single keyword as input but instead the entire source text 
itself–all its sentences collectively. Then we can find the most similar matching 
sentences or passages (groups of sentences) in the target corpus and rank them based 
on similarity.  

Let us see this in action. First, we would like to identify the most similar 
matching sentences between source and target: 

 
 
 

 
Above (Figure 8) we see something that is validating: sentences from the 

1657 edition of  the Divine Pymander are the top matching sentences to sentences in the 

Most Similar Matching Sentences

Figure 8. The most similar matching sentences between source text and 

target corpus 
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source text (the 1650 edition), which is precisely what we would expect, as they are 
identical to each other. It validates the logic of  our text matching tool. But for 
illustrative purposes, it is not very interesting, so what happens if  we exclude these 

from our results? 
Not all the sentences that match are particularly meaningful (e.g. see the 

second result in Figure 9 below). But we also find that many of  the most similar 
sentences come from Thomas Traherne’s Christian ethicks (1675), and it appears that he 
is copying directly from the source text (or the 1657 edition), though he sometimes 
alters the language in minor ways (see the two results I have highlighted).29 So this is 
certainly more interesting and worthy of  follow-up: is Traherne acknowledging the 
Divine Pymander as his source, or pretending he has written this himself ? The 
VERITRACE Text Matching tool is an early modern plagiarism detector of  sorts. 

 

 
 
 

Now, sentence matching is a start, but would it not be more intellectually 
meaningful if we could find entire passages–groups of sentences–that match between 
our source text and the target corpus? And indeed, we can. Once again, we first 
exclude the matching passages from the 1657 Divine Pymander edition, and then display 
the following results: 

 

 

Most Similar Matching Sentences (excluding 1657 edition results)

Figure 9. The most similar matching sentences between source text and 

target corpus, excluding results from the 1657 edition of  the Divine 

Pymander 
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The most similar passage between the source text and the target corpus 
comes from Ralph Cudworth’s The True Intellectual System of  the Universe (1678)–see 
Figure 10. Scholars have known about the influence of  the Corpus Hermeticum on the 
so-called Cambridge Platonists like Ralph Cudworth and Henry More for some time, 
and here is direct, lexical proof.30 

Our Text Matching tool highlights all matching words from the passages in a 
yellow colour, so one can see how they overlap or differ. Notice that the passages in 
question are not exact matches; instead, they have minor differences in language and 
meaning, yet the corpus passages are clearly drawn from the original source ones. We 
are observing shades of influence. This is what we hoped to see, and there are a 
variety intellectual questions that could be pursued here, with just this small sample of 
results. 

 
Sentiment Analysis 

If we can search and match similar lexical phrases, we will also be able to 
conduct sentiment analysis on those phrases. While not a search feature per se, it is an 
important capability we wish to have (it is not part of our case study). Sentiment 
Analysis (SA) is used to analyse the sentiment that occurs in the discussion of a 
particular topic in a corpus of texts. It has been successfully used in historical projects, 
for example involving nineteenth-century English language newspapers and how news 

Matching Sentence Groups (excluding 1657 edition results)

Figure 10. The most similar matching passages (groups of  sentences) 

between source text and target corpus, excluding results from the 1657 

edition of  the Divine Pymander 

 



 
 
 
Society and Politics                                                                                       Vol. 19, No. 1(37)/April 2025 

41 

items were reappropriated for particular audiences between the UK, Ireland, and the 
USA,31 the role of women in the vanguard of the abolition movement,32 and 
differences in which American newspapers covered the Civil War,33 but also on 
modern Twitter discourse.34 When we are reading a small number of texts, we can 
easily read each text individually and record with what sentiment a topic is being 
discussed: positive or negative, praising or condemning, with caution or with 
exuberance. 

It becomes much more challenging when we try to analyse a larger corpus of 
several hundred thousand texts in multiple languages. Yet the sentiment found in the 
larger corpus would be much more representative than that drawn from just a sample 
of texts. As such, the ability to perform semi-automated SA on a larger corpus allows 
us to draw meaningful conclusions about the general thoughts and ideas surrounding 
a particular topic, text, or author. SA will allow us to measure the popularity and 
impact of the authors and works included in the CRC, differentiate between groups of 
readers in time and space, and provide answers to questions like, for example, whether 
Protestant authors were generally more susceptive to the ‘truths’ conveyed by the 
Sibylline Oracles than their Catholic equivalents. It will also allow us to measure the 
impact of events such as Casaubon’s debunking of the Corpus Hermeticum, or Isaac 
Vossius’s reinterpretation of the antiquity of the ancient wisdom texts. 

 
Latent Thematic Analyses 

Thus far the techniques have been directly anchored in the specific words of 
the texts – and rightly so, especially when it comes to search, text matching, and 
sentiment analysis. But there are other approaches that are better at finding latent or 
indirect, structures of meaning in our texts, providing a more nuanced understanding. 

There are two related techniques in the Digital Humanities that have been 
used to uncover underlying structures of meaning in a collection of documents in the 
forms of themes, concepts, or topics. Both techniques–Latent Semantic Analysis 
(LSA) and Latent Dirichlet Allocation (LDA) –move beyond literal word matches to 
reveal what topics or themes pervade a textual corpus without needing predefined 
categories or relying on the exact words used. That is what makes them very 
complementary to our lexical Text Matching tool. 

 
Latent Semantic Analysis (LSA)  

Latent Semantic Analysis (LSA) is an NLP technique that allows for the 
comparison of texts within a large corpus. It compares the usage of words and 
passages, terminology, and phrasing, and enables us to detect both significant 
differences and similarities, even across language boundaries.35 LSA makes use of 
open-source packages which are robust, user-friendly, and highly adaptable, and which 
can be integrated in any digital research environment.  

One way to think of LSA is to imagine being faced with organising a huge 
collection of books. Then imagine skimming through the pages of all the books, 
looking for similar patterns in words and sentences. One could then group books 
together that seem to share these patterns, even if they do not explicitly discuss the 
same topics or use the same words for the same concept. 
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Think of LSA as a librarian who organizes books by the similarity in their 
writing style–prose, use of metaphors, complexity–regardless of the books' specific 
content. LSA creates sets of books based on the overall flavour of the language used, 
rather than specific, clear-cut topics. LSA reveals ‘stylistic flavours’ found in the text 
corpus – its linguistic vibes, so to speak. 

Within this project, LSA will be performed on both the close and distant 
reading corpora. On the CRC, LSA will help analyse the influence of the various 
Renaissance authors upon each other, to detect the use and reuse of particular 
passages even though sometimes formulated rather differently. It has a major 
advantage over direct citation analysis–useful in itself, as has been shown recently36–in 
that LSA has no trouble working with vague referencing, multiple languages and so-
called fuzzy data, including suboptimal OCR.37 For the Distant Reading Corpus, LSA 
will allow us to identify the use of authors from the Close Reading Corpus in other 
Renaissance and early modern writings, be it verbatim or paraphrased. In both cases, 
LSA will strongly help to detect the influence of individual authors upon one another 
and upon larger bodies of text present in Renaissance and early modern society, 
influences hitherto unrecognised or underestimated. 

Returning to our research question about the influence of the 1650 edition of 
the Divine Pymander, we can apply Latent Semantic Analysis to uncover the most 
similar documents–based on LSA, or ‘linguistic vibes’–to our source text. First, we 
plot a visualisation of the application of LSA: 
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In this plot (Figure 11), each point (blue dot) represents a document from 
our target corpus–all 18,633 texts.38 What is critical to understand is that the position 
of a point in the plot reflects the 'meaning' of the document represented by that dot, 
as understood by LSA. Documents that are similar to each other (in terms of their 
stylistic flavour, remember) are located close together. The red 'X' represents the 
location of our source text within the overall corpus. The closer other blue dots are to 
this 'X', the more similar those documents are to the source text. In summary, this 
plot is a way of visualising the 'landscape of meaning' within a collection of 
documents.  

There is too much information in this visualisation for us to process. Would it 
not be helpful if we could zoom in and see which specific texts–say, the top 100–are 
most similar in meaning to the source text? We can: 

The Landscape of Meaning (LSA) of entire corpus, with source text highlighted

Figure 11. A visualisation of  Latent Semantic Analysis (LSA) 

applied to our target corpus, with source text highlighted with 

a red X. Each dot represents a single document. 
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Above (Figure 12) we see a ‘zoomed in’ version of the ‘landscape of 
meaning’, centred around the source text, showing just the top 100 most similar 
documents. In our LSA tool, this plot is interactive (Figure 13 below), such that 
hovering over each dot (document) shows its similarity score, along with title, author, 
and date. 

 

Top 100 Most Similar Documents to the Source Text (in terms of ‘stylistic flavour’, e.g. LSA)

Figure 12. A ‘zoomed in’ view of Latent Semantic Analysis 
(LSA) applied to our target corpus, showing the top 100 most 
similar documents to the source text. 

Figure 13. An interactive 
‘zoomed in’ visualisation of 
Latent Semantic Analysis 
(LSA) applied to our target 
corpus, showing the top 
dozen or so most similar 
documents to the source text. 
Hovering over a dot shows 
additional information about 
that text. 

Interactive Close-Up of Most Similar Documents
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We can see the most similar documents in list form as well (Figure 14 below): 

 

Again, we see–as expected–that the 1657 edition of  the Divine Pymander is the 
most similar document with a similarity score just shy of  1 (1 means identical, 0 means 
completely dissimilar). The next 10 most similar documents are ranked after this, with 
Henry More’s Conjectura cabbalistica being the most similar text (using LSA) after this. 
Each one of  these results, and many more, could be investigated further, so that we 
can discover why LSA picks them out as being particularly similar in ‘stylistic flavour’ 
to the source text. Whether this measures true intellectual influence or not is a 
question that these tools cannot answer by themselves – that is a matter for traditional 
historical scholarship. 
 
LDA (Topic Modelling) 

Latent Dirichlet Allocation (LDA), aka topic modelling, is a similar but 
distinct analytic technique. Sticking with the library metaphor: LDA is like cataloguing 
each book in a library by identifying a set of topics it contains. LDA interprets clusters 
of words as indicators of topics – it is not just that certain words occur together, but 
that their co-occurrence represents a coherent topic. LDA helps one understand 
exactly what topics are inside each book and in what proportion, making it easier to 
find books on a specific subject. 

LDA will be employed to help identify information clusters (topics) where, 
for instance, authors might be following each other’s patterns of evidencing. It can 
also be used to identify entire works, or parts of works, that cover similar topics, even 

Most Similar Documents to the 1650 Divine Pymander
using LSA (‘linguistic vibes’)

Figure 14. A list of  the top 11 most similar documents (using LSA) to the 

source text that are part of  the target corpus 
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though the language used hardly overlaps, for instance when the texts are in different 
languages. It may also help us identify lesser-known works (the ‘great unread’ 
mentioned above) that share common topics with more studied works that are known 
to scholars.  

Returning to our research question, let us apply LDA analysis to both our 
source text and the target corpus. First, we apply LDA to the entire target corpus to 
see what topics emerge. Here is the Topic Map for the entire corpus: 

 

 
There are two panels here (Figure 15 above): on the left-hand side, we have 

the Intertopic Distance Map, showing the 20 topics that constitute the corpus. Each 
topic is represented by a circle and the size of the circle represents the relative 
frequency of the topic within the corpus. Topics that are more similar to each other 
are closer together on the map. On the right-hand side, there is a bar chart that 
displays the top 30 most relevant terms for each topic (in the visualisation above, 
Topic 2 is shown).39 

Next, to compare the topics in the corpus to those from our source, we need 
to apply LDA to the source text. This reveals what LDA considers to be the dominant 
topics contained in the 1650 Divine Pymander, as well as the key terms that constitute 
each specific topic found in the text (see Figure 16 below).  

  

 

Figure 15. A Topic Map for the target corpus, showing 20 topics and 
their relation to each other, as well as the most relevant terms for 
each topic. 
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It is important to underscore that the algorithm–LDA–is determining these 

topics from underlying word frequencies found in the corpus. That is all. The topics 
therefore may not, and often will not, “align with any human reader’s experience of a 
text…what is being predicted is something no human reads or produces.”40 This is 
why it can be helpful, as we have done above, to see a list of the most relevant terms 
per topic, even if the topic itself does not align with a human-generated one. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 16. A list of the dominant topics in the source text, 
with the top keywords per topic. These 3 topics account for 

more than 95% of the content in the source text. 

Dominant Topics in Source Text:
Top Keywords per Topic

in Source Text

Topic 2 (38.90%):

•     nature

•     body

•     self

•     man

•     reason

•     part

•     though 

•     must

•     spirit

•     world

Topic 16 (37.88%):

•     Christ

•     spirit

•     thou

•     man

•     light

•     unto

•     word

•     world

•     power

•     life

Topic 1 (18.32%):

•     man

•     unto

•     say

•     well

•     word

•     therefore

•     saith

•     others

•     never

•     self
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From this foundation, we can now obtain a list (Figure 17) of the most 
similar documents to the source text, as interpreted through the lens of LDA, i.e. 
through comparing the topics contained in the texts: 

 

Once again, the 1657 edition comes first. But the list of most similar 
documents is different from those identified by LSA because we are not focused on 
‘linguistic vibes’ as the similarity criterion, but the topics contained within the texts. 
Note that LDA can handle some mistakes in OCR (see the extraneous symbols in the 
fourth record, for instance). Regardless, we now have a different set of texts to 
investigate, and the historian can make a closer study to determine if these similarities 
are intellectually meaningful or not, and if so, how that changes our understanding of 
the influence of the first-ever English translation of the 1650 Divine Pymander upon a 
subsequent generation of printed works in English. 

Note that we cannot definitively answer our research question using these 
techniques alone. In each case, they present intellectual threads to unwind, which we 
do using the traditional tools of research-driven scholarship. 

A final point about capabilities: we are just scratching the surface of what one 
can do, even with these traditional tools. For Text Matching, we have only used one 
source text, but we can do so for our entire Close Reading Corpus or a subset of that, 
e.g. all editions of the Corpus Hermeticum. We could then look for matches and 
similarities to this larger source collection. We also will use our entire multilingual 
VERITRACE text collection of c.430,000 texts as the target corpus–not the 18,633 
English texts we limited ourselves to for this specific research question. In short, the 
capabilities of VERITRACE will be expanded significantly, as we proceed. 

Most Similar Documents by Topic (LDA)

Figure 17. A list of the most similar documents to the source text (using 
LDA) found in the target corpus. 
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III. Conclusions, or Reflections on the Project So Far 
In terms of lessons learned and insights gained, the following jump out. 
 

Standardised APIs 
While working with access to multiple library catalogues, it was at times 

frustrating to have to learn new API terms to write scripts for each one. It is probably 
unrealistic, but one wishes for standard API language across library collections, no 
matter the catalogue queried. For instance, knowing how to query the Gallica search 
API did not help us query the BSB database. This is a larger problem that will likely 
not be remedied anytime soon. 
 
Search Results and Bulk Downloads  

The public search interfaces for the library catalogues could be better tailored 
to the needs of the digital humanities community. For instance, while Gallica provides 
the ability to download the results of a search query as a CSV file, BSB does not. This 
is the kind of feature that is helpful for digital humanities researchers, as it facilitates 
data exploration. This also applies to potential features that might support large 
distant reading projects, like VERITRACE. Why not include the possibility – after 
completing a registration form – for bulk downloads of digital texts? The Library of 
Congress has offered this function for some time now, and it would significantly 
support digital humanities and other research.41 Of course, it requires a certain amount 
of infrastructure and staff, but if the feature were limited to a subset of (registered) 
users, many libraries could manage this. 
 
High-Quality-OCR Digital Text Repository as Shared Resource 

Finally, there is far too much repetition of work amongst different digital 
humanities projects. There seems to be no online database of digital texts that have 
been confirmed to be of high-quality (e.g. OCR quality of >80%). While there are 
many databases of digital texts, and many ways of accessing digital texts via API (e.g. 
Google Books, Internet Archive, or HathiTrust), what one really desires in a digital 
humanities project is a source of confirmed high-quality digital texts, so that downstream 
natural language processing can proceed confidently. I am not aware of any online 
database that collates these texts and provides information on their OCR quality. If 
such a database existed and offered API access to its contents, then it would become a 
shared resource of great value to the digital humanities community. After all, why 
should each digital humanities project have to repeat the work that others have done 
before? Again, this would be a great joint infrastructure project for DARIAH-EU. 

Returning to VERITRACE itself, we can say that, already, after an initial year 
of work, we have many intellectual breadcrumbs to follow. We look forward to 
sharing our preliminary data and results with the academic community, and, as we 
continue to build our data pipeline and digital tools, we anticipate exciting scholarly 
research. 
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