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Name (Project Role)

Bret Mulligan (PI/Project Director, Haverford College)
Patricia Guardiola (Co-I, Haverford College)
Anna Lacy (Co-I, Haverford College)
Undergraduate Research Associates: 14 total positions for academic year (part-time) and summer (fulltime)

employment, hired annually with hope of some continuity between academic year and summer positions.
6 Full-time Summer URAs: 1 internal-funded per year; 2 grant-funded per year
8 Part-time Academic Year URAs: 2 internal-funded per year; 2 grant-funded per year

Advisory Board

David Bamman, University of California, Berkeley
Rebecca Boyd, George Washington University
Patrick J Burns, New York University
Nava Cohen, Northwestern University
Neil Corrigan, cipolyglot.com
Christopher Francese, Dickinson College
Stella Fritzell, Bryn Mawr College
Clara Hardy, Carleton College
Andy Janco, University of Pennsylvania
Daniel Libatique, Fairfield University
Emily Lewis, South Lakes High School
Ivy Livingston, Harvard University
Dominique Longrée, Université de Liège
Adrienne Lucas, University of Delaware
Hugh McElroy, The Field School
Stephen Sansom, Florida State University
William Turpin, Swarthmore College
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e. Classical Language Toolkit (CLTK) is a Python library that uses NLP to generate linguistic data for
many historical languages of pre–modern Eurasia. Lemmatizer2 will build from CLTK’s existing
parsers and lemmatizers. A primary developer of CLTK is on our Advisory Board.

f. Latin BERT and spaCy are contextual language models for Latin that achieves state-of-the art
part-of-speech tagging and word sense disambiguation for Latin. Lemmatizer2 will incorporate Latin
spaCy’s part-of-speech tagging model. The creators of Latin BERT and SpaCy are on our Advisory
Board.

g. Pie is a language-independent lemmatizer in Python developed by LASLA that can be trained for
many lemmatization tasks. A co-director of Pie is on our Advisory Board.

h. Collatinus is a lemmatiser and morphological analyser for Latin texts. Its ability to colorize a text
according to a list of known words may be incorporated into future versions of Stats and/or Oracle.

i. Arethusa is the tree-banking tool developed by the Perseids Network. It allows the manual tagging of
historical texts with a focus on grammatical dependency.

4. History of the Project
The Bridge Readability Tools will build from and integrate with the existing infrastructure of the Bridge
and its corpus of over 200 encoded Latin texts comprising over 2.5 million words. BRT will also expand
and complement two free lexical resources for Ancient Greek and Latin texts in the Bridge ecosystem:
(A) Lists, and (B) Lemmatizer (see Appendix 7.2 for annotated screenshots of each tool and 7.3 for a
schematic of the ecosystem). Early in the period of performance, we will improve interoperability with
other projects by aligning the Bridge Dictionary (and so all words in the Bridge Corpus) with the
standards recently established by LiLa (https://lila-erc.eu/), a Linguistic Linked Open Data project that
follows the FAIR principles for scientific data management and stewardship.
(A) Lists (bridge.haverford.edu/): Lists enables users to generate customized vocabulary lists from its
high-quality lexical database of Ancient Greek and Latin texts, core lists, and textbooks. Users can focus
on a selection of a work or multiple works and customize their lists to take into account works they have
read and words they already know. They can also create lists of words their texts share in common. These
lists can then be sorted, searched, and filtered to focus on e.g., part of speech, and then printed or
downloaded. The most popular Bridge tool, usage averages over 1500 sessions by 600 unique visitors per
month. Launched 2014; current version launched 2022. Lists was favorably reviewed by the Society for
Classical Studies, which deemed it “a model of a collaborative digital project that can draw on funding
and labor from a number of institutions to create an open resource that helps all teachers and students”
(Pistone 2020).
(B) Lemmatizer (bridge.haverford.edu/lemmatizer/): The current Lemmatizer creates a lemmatization
spreadsheet for an Ancient Greek or Latin text, lemmatizes unambiguous words, and downloads the sheet
as a CSV file. This rudimentary tool has aided the lemmatization of dozens of Ancient Greek and Latin
texts, establishing the feasibility of this method and the support for the product. Launched 2019; current
version launched 2020.
Other Integrations The BRT project will build on research in Natural Language Processing (NLP)
machine learning, and will benefit from existing collaborative relationships with digital humanists and
text archives. The project will enhance Haverford’s well-established partnership with the Laboratoire
d’Analyse Statistique des Langues Anciennes (LASLA) at the Université de Liège, which has provided
lexical and syntactic encoding for many Latin texts in the Bridge Corpus. The PI and Co-Is will work
with the student team members to integrate NLP into Lemmatizer2, increasing the accuracy of the
encoding and analysis of Latin texts and speeding their incorporation into the Bridge ecosystem. The
project will build on recent technical work — e.g., Latin spaCy, a pre-trained NLP model by Burns (on
Advisory Board) — to automatically identify parts-of-speech and other linguistic features.
Project History Since the launch of the Bridge project in 2014, we have established a track record of
rapid implementation, thorough evaluation (via internal testing, and feedback from Board Members,
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invited testers, and public users), and quick iteration of popular and effective tools using limited in-house
resources.
2014 Planning by Bret Mulligan (PI) and Haverford Librarians Laurie Allen and Michael

Zarafonetis. Student developers, Julie Ta and Blair Rush, prototype Lists for Latin texts.
2015–2017 Expansion of Lists to include Greek texts and iterative improvements by Ta, Jack Raisel,

Byron Biney, and Dylan Emery with guidance of Librarian Andrew Janco. Creation of
command-line Lemmatizer by Raisel and James Faville.

2018–2019 Lists revised by Aleena Maryam and GUI prototype of Lemmatizer by Noor Fatima.
2020–2023 Faster, more capable Lists and Lemmatizer released, and prototype of Oracle by Carter

Langen, Fiona Xu, Samuel Tan, Gulesh Shukla, Yiting Zhou. Collaboration with MehtA+’s
Research-Based Bootcamp to experiment with NLP processing of the corpus. Current work
focused on database implementation in preparation for the BRT expansion.

Initial data for the Bridge was compiled by Mulligan and undergraduate students from Bryn Mawr and
Haverford Colleges. Data contributors now include 11 secondary school students, 23 undergraduates, 14
graduate students, and 13 instructors at high schools, colleges, and universities (credits available at
bridge.haverford.edu/about/texts). Additional data development has been provided by the Laboratoire
d'Analyse Statistique des Langues Anciennes, FeminaeRomanae.org, the Ancient Greek and Latin
Dependency Treebank Project, and the Concordance Liberation Project. Financial support for the
development of the Bridge was provided by Haverford College (2014–2023), a Classical Association of
the Atlantic States Program Grant (2015), and a Mellon Digital Humanities Grant (2014–2015).
5. Activities and Project Team
The period of performance will feature two mutually-supporting activities. (1) We will develop the three
BRT apps following our established protocol: (a) analysis of requirements and existing resources; (b)
design of a prototype; (c) implementation of a beta; (d) testing and iterative improvement based on
feedback from internal testers, members of the Advisory Board, and invited testers; (e) public deployment
of the tool; and (f) maintenance and improvement based on testing, feedback, and fulfillment of stretch
goals. (2) We will continue maintenance and improvement of existing Bridge tools, completing their
development roadmaps and improving the data in the Bridge Corpus.
Colleagues, members of the Advisory Board, and other invited contributors will evaluate each of the tools
during prototyping and beta testing periods. The BRT apps will have an open testing period when existing
users will be invited to offer feedback. Their impact will be assessed via user surveys targeted to different
constituencies and usage metrics. After thorough testing, we will submit the BRT apps for peer-review
through the SCS Digital Project Review and Reviews in Digital Humanities. Within 90 days after the
period of performance we will submit a white paper to the NEH on lessons learned.
Project Team
Bret Mulligan (PI): academic year salary and benefits provided by Haverford College, of which 1 month
will be devoted to the project. The grant will provide two months of summer support to work on the
project. The project will advance Mulligan’s scholarship on readability and Latin pedagogy.
Patricia Guardiola (Co-I): salary and benefits provided by Haverford College, with 5% work time
dedicated to the project (internally funded). The project will help Guardiola build new capacities for web
development and NLP in the Haverford College Libraries’ Digital Scholarship program.
Anna Lacy (Co-I): Salary and benefits provided by Haverford College, with 5% work time dedicated to
the project, including mentorship of the undergraduate students (internally funded).
16 Undergraduate Research Associate(s): Students, mentored by Lacy and Mulligan, will work during
the academic year and the summer to develop the BRT apps and data, gaining practical skills in
programming, text analysis and web development while engaging with language pedagogy and historical
sources and gaining experience with academic research. During each year of the project there will be 3
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full-time summer URAs (1 internal; 2 grant-funded) and 4 part-time academic year URAs (2 internal; 2
grant-funded). Summer students may continue during the academic year and vice versa.
6. Final Products & Dissemination
Final Products By the conclusion of the period of performance, the three constituent tools of Bridge
Readability Tools will be freely available on the bridge.haverford.edu website: (1) Stats will analyze the
readability of texts in a user-friendly dashboard; (2) Oracle will help instructors discover comprehensible
texts, and foster data-informed syllabi and curricula; (3) Lemmatizer2 will speed the collaborative
lemmatization of the vast corpus of Latin texts (c. 200 BCE – present).
The expansion of the Bridge into an online collaborative platform, repository, and analytics suite for
historical languages, beginning with Latin as a model system, will benefit scholars, instructors, students,
and independent learners. By creating a suite of tools that instructors can use to design and manage their
curricula and deliberately connect course linguistic content to course readings, the BRT apps will facilitate
the teaching of language in context while infusing the curricula of historical languages with the insights of
research on language pedagogy.
Dissemination In the spirit of existing collaborations and to expand access to these tools, all
work and byproducts produced by the project will be freely available to all users and licensed under a
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License. Project code will
be posted to an open GitHub repository with documentation that allows developers to build from the
project’s codebase. We will continue to store technical documentation in the GitHub repository and follow
best practices for test-driven development, docstrings, and code style for Python (PEP8).
Mulligan will promote these tools on social media and apply to present at major academic conferences
during AY 2023–26 (e.g., Classical Association of the Atlantic States, Society for Classical Studies,
American Classical League, Classical Association of the Mid, West, and South, Classical Association of
New England). Mulligan will seek opportunities to conduct training sessions at e.g., pre-conference
workshops and instructor development days, as he has already done for existing tools. Mulligan will
submit a description of the project to the blog of the Society for Classical Studies as prelude to a
peer-reviewed publication(s) in venues devoted to innovative pedagogy (e.g., Teaching Classical
Languages, Classical Outlook, Classical Journal’s “Forum”, etc.). Mulligan will inquire about presenting
the project at Liberal Arts Collaborative for Digital Innovation (LACOL) meetings and will seek out other
venues in which to disseminate results, partnering with student collaborators as feasible.
Accessibility All tools will be freely available on the bridge.haverford.edu website. Accessibility and
user experience design are a key part of our development process and we consistently test and evaluate
the accessibility of our tools. The Digital Scholarship program at Haverford regularly works with J.D.
Dougherty (Professor of Computer Science, HC) to plan for diverse user needs from the beginning of
project work and design. For BRT we will continue these protocols and prioritize design that adheres to
Web Accessibility Initiative’s “Accessibility Fundamentals” (www.w3.org/WAI/). The current version of
the Bridge uses the FastAPI framework, which adheres to the principles of minimal computing design. As
a result the Bridge is secure, easy to maintain, and minimizes extraneous data transfers, making the tool
accessible to users with slower-speed internet connections.
Crediting Collaborators We will continue the Bridge project’s practice of visibly crediting all
contributors. Directors, developers, and advisors appear on the “People” page
(bridge.haverford.edu/about/people). Contributors of data are credited on the “About the Texts” page
(bridge.haverford.edu/about/texts). Linked icons for institutional partners (LASLA, Dickinson College
Commentaries, FeminaeRomanae.org) appear in the footer of every page.
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DATA MANAGEMENT PLAN

Roles and Responsibilities

The execution of this data management plan is the responsibility of the project PI, Bret Mulligan, and the
Co-Is, Patricia Guardiola and Anna Lacy. Project data and digital assets will be maintained in repositories
of the Haverford College Libraries’ Digital Scholarship Program. Additionally, the Haverford College
Archivist will assess project materials for long-term preservation in the College’s digital asset
management system.

Expected Data
In the course of project work, we will create the following types of data:

● Lemmatized lists of words that appear in the texts. The lists, accessible in the project in a SQLite
database, can be serialized and stored as json and CSV. This data will be retained in an open
GitHub repository and will be served to the web through the Bridge web application.

● Scripts and web application code for assessing the readability of the texts. All project code will be
archived weekly in Digital Ocean droplet, along with snapshots taken at key points in the
development process. They will also be maintained in a public GitHub repository as part of the
GitClassical organization and maintained by Digital Scholarship following a three-year
preservation plan.

● Data from the Bridge user accounts will not be shared or made public.  We will use Oauth
authentication so that only a temporary token will be granted by Google for user access.  All user
data, including usernames and passwords, will be managed by the user using Microsoft Azure
(Haverford account standard) authentication services.

● Text files which may include original transcriptions from Haverford Special Collections and open
source texts from Perseus and similar repositories.  The project text corpus will likely be
comparable to the corpus used to create LatinBERT, which includes texts from the Corpus
Thomisticum (14.1 million tokens), the Internet Archive (561.1M), Latin Library (15.8M),
Patrologia Latina (29.3M), Perseus (6.5M) and Latin Wikipedia (15.8M) (see:
https://github.com/dbamman/latin-bert).  Long-term retention of open-source texts will be
decided by the College Archivist.  Digitized and transcribed materials belonging to the College
will be maintained as part of the College Archives.

Period of data retention
All data will be available during the project period and maintained afterward by Haverford Digital
Scholarship librarians as part of the Libraries’ portfolio of ongoing digital projects. Software created
during the period of performance will be maintained and improved by Haverford’s digital scholarship
librarians and student developers. Maintenance and development will continue so long as the project is
active (it currently has no anticipated date of termination), after which the project will be archived in
accordance with Haverford’s digital preservation policy (currently under development).
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