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Humanistic scholarship has produced and collected data for centuries
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What is different now?




Computational humanities/humanities & data science

How do we automate
and scale up tasks in
Humanities research?

Arts/Humanities +
Philosophy and critics Artificial Intelligence /

of data science computational
creativity

Cultural Heritage +
Data Science /
Infrastructure




An increasing interest

Workshop on Computational Methods in the Humanities
2022 (COMHUM 2022)

9 June - 10 June

Waorkshop an Computaticnal Methods in the
Hum s 2018 [COMHUM 2018

Special track: character network construction and analysis
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A'an Turing Towards an Oral History

Institute DATA scIENCE of Digital Humanities

@ Springer Open
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The Turing white paper

“Humanities researchers
have their own skill sets, value
systems, methods, expertise
and approaches which the
data science community can
learn from, and this should

be a two-way exchange of
approaches and knowledge.”

Read our new white paper
#TuringHumanities

McGillivray, Barbara et al. (2020). The challenges and prospects of the intersection of humanities and data
science: A White Paper from The Alan Turing Institute.

Figshare. dx.doi.org/10.6084/m9.figshare.12732164

The
AlanTuring
Institute

Humanities and data science
special interest group

The challenges and prospects
of the intersection of humanities
and data science:

A white paper from

The Alan Turing Institute



Quantitative thinking and doing



The example-based approach

Corium ‘skin’ is currently attested as a thematic neuter at all stages of the languages, but in
Plautus’ plays (e.g. Poen. 139: ~ 197 BC) and in Varros Menippeae (Men. 135: 80—60 BC) there
also occurs the masculine gender

o How were the examples selected? Rovai (2012)

o Reproducibility issues



Dealing with multivariate phenomena

“especially in Sophocles and Euripides one can find relatively more subject-
oriented resultatives than in the historians”. (Bentein 2012:187-188)

“the active transitive perfect (with an anterior meaning) is indeed rather
uncommon in fifth century writers” (Bentein 2012:189)



Quantitative historical linguistics

QUANTITATIVE
HISTORICAL
LINGUISTICS

A Corpus Framework

GARD B. JENSET &
BARBARA McGILLIVRAY

OXFORD STUDIES IN DIACHRONIC & HISTORICAL LINGUISTICS

The chasm separates the early adopters
from the majority

Early majority Late majority

‘Chasm’
Early adopters

Sceptics

Technology adoption curve

Innovators |
..lllllll

FiGuRrE 1.1 Technology adoption life cycle modelled as a normal distribution, based on Moore
(1991, 13).
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Quantitative historical linguistics

TABLE 1.3 95% confidence intervals for the percentage of
quantitative papers in Language 2012 and the historical
sample. Note that the confidence intervals do not overlap

Proportion of 95% confidence interval
quantitative papers

Language 80% [60%,100%]
Historical sample 40% [28%, 52%]

Jenset & McGillivray (2017: 29 ff.)




Ford: Has CPage any brains? hath
he any eyes? hath he any
tﬁinﬁing? Sure, tﬁey sfeeja; he hath

o use CZ]C tﬁem.

Shakespeare, The Merry Wives of Windsor (3.2.1:
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Jenset & McGillivray (2017). Quantitative Historical Linguistics. A corpus framework Oxford: Oxford University Press



Fixed effects Fixed effects

2667 =
: 777 =
verbTag (VBP) —
0.93 verbTag (VBP)- —_—
verbTag (HVP){ ——@&——
47.19 =
context (vowel) 1 * 0.86
107.58 =** verbTag (HVP) 1 —
context (stop) 1 \ g
1454 ==
14.00 ==
context (sibilant) 1 &
79.68 == female L 4
context (liquid) *
g 0.47 %
female 1 —r—
0.90 I(log10(subPeriodCount))1 —@—
I(log10(subPericdCount)) -
0s 1 2 5 10 20 S0 100 200 500 05 1 2 5 10 20

Jenset & McGillivray (2017). Quantitative Historical Linguistics. A corpus framework Oxford: Oxford University Press



Research
workflow
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Primary sources
(Documents etc.)

Secondary
sources (Grammars,
dictionaries, etc.)

i

A 4
Linguistic annotation Annotated
schemes™ corpora™®

DR Models*
l A
Intuition [  Hypotheses
T A
Examples

Quantitative distributional

evidence*

FIGURE 2.1 Main elements of our framework for quantitative historical linguistics. Boxes are
entities, arrows are actions or processes; asterisks mark terms for which we use our definitions
(see section 2.1.3). The dashed line from models to the (lost) historical linguistic reality implies

an approximation.

Jenset & McGillivray (2017: 45)




Quantitative research and historical disciplines

- The use of quantitative methods in historical disciplines is becoming increasingly more viable
- Scholarly communities react differently to quantitative approaches
- Historical disciplines:
- need to work with closed corpora which can only be expanded working on past records
- focus on phenomena that change over time
- frequent need to combine quantitative and qualitative methods
- We propose a general methodological reflection that can help in the process of conducting research
in historical disciplines, by taking full advantage of quantification
- Relationship between evidence, modelling, and research practice

McGillivray, B., Wilson, J., & Blanke, T. (2019). Towards a quantitative research framework for historical disciplines. In M.
Piotrowski (Ed.), COMHUM 2018 Workshop on Computational Methods in the Humanities 2018: Proceedings of the
Workshop on Computational Methods in the Humanities 2018 Lausanne, Switzerland, June 4-5, 2018 (Vol. 2314, pp. 53-
58). (CEUR Workshop Proceedings). http://ceur-ws.org/\Vol-2314/paper5.pdf



http://ceur-ws.org/Vol-2314/paper5.pdf

Modifying the framework

1. Primary sources: a single one, publicly

| |
| |
registered contracts of apprenticeship. | Historical linguistc relity PR Models*
. o | |
2. Annotated evidence: filter formulary and o
Y
construct a database. l g
3. Quantitative distributional-evidence: numerical Primary sources TR [N E—
] (Documents etc.) P
or categorical data. . o
4. Hypotheses: coming from examples, y
. . . Secondary
comparisons and previous literature. sources (Grammars, Examples
. . dicti ies, etc.)
5. Models: ordinary least square regression. Many e
alternatives, e.g. Bayesian modelling (but how Y r
. Linguistic annotation Annotated Quantitative distributional
to chose prlorS?)' schemes® =" corpora™ N evidence®

6. Relation model - historical linguistie-reality:
FIGURE 2.1 Main elements of our framework for quantitative historical linguistics. Boxes are

evi de nce in favo ur Of the d ou ble't ra Ck- entities, arrows are actions or processes; asterisks mark terms for which we use our definitions
(see section 2.1.3). The dashed line from models to the (lost) historical linguistic reality implies
an approximation.

What can we say of our claim in the end?



Attempts at some answers

Modelling and hypothesis testing:

- Generalization vs comparison

- Representative datasets in historical linguistics

- Hypothesis testing vs. Quantitative analysis restricts hypothesis set in history
Evidence

- Broader scope in history: categorical, ordinal, and numerical evidence

[HEN

The scope of primary evidence is broader in history than linguistics

g

The scope for a purely quantitative approach is more limited in history than linguistics



Algorithmic thinking and doing



Latin Computational Linguistics

Methods in
Latin
Computational
Linguistics

Barbara McGillivray

“The availability of huge amounts of data has
already changed our access to information and our
view on it [...], and quantitative methods are
essential to handle these data; moreover,
collaboration permeates so many aspects of our
work, and digital means facilitate it even further.”

“Historical data are no exception, and | believe that
research in Latin linguistics can only progress
through such an approach. Far from taking over
each other’s roles, historical and Computational
Linguistics can enter into a truly productive
symbiosis.”

20



An example from lexicography

THESAVRVYS Volume:  Part: Page: Line: |Hide Quick Search | ? Help ?
LINGVAE LATINAE = = = =l_6o! |
TOC | Lemmas | Full Test | Keyword | Expert Search | User Preferences  Full Display I
Prev | Mext | 11 Open this Article in Web Browser | ARGUMEN:F S/ ADJUNCTS
LEMMA ORPHOLAGY ETYMOLOGY
- <> K El
830 35 -, -véni., -ventum. -venire. abad efvenire. arvenire: |
Lemma: advenio _ L L . . &
- - DioM. gramm. [ 452, 29 (de barbarismis, qui fiunt mutatione litterae:) =
From: Volume |, Page 830, Line 35 = : /
To: Volume |, Page 834, Line 15 arvenire (asuenire codd.) pro advenire. GLOSS. V 7. 34 ef48. 29 ar- € VARIANTS
Imprimatur: 15. II. 02 veniet adveniet. atvenio v. p. §31, 49.  PLAVT. Pseud. 1030 (in
Author: Hey. fine versus)advenat. frequenti usu vocabuli PLAVT. (TER.) etLIV.
Article 830 40 | ceteros auctores longe superant, cf. 1. 45 et 81.  GLOSS. aguxvorua,
Citation Tapayivouat, advenit Toooeyeveto, xartaxouilet (-Cetar Vule.: cf. Thes.
Outline gloss.), properat.  [1tal avvenire, francog. avenir. M.-L.] synonyms
I de /o co(accedere, appropinquare, pervenire pedibus, navi, quo-
AL modocumque): A homines (béstiae) advenunt. 1 singuli vel privati
REGISTER I ; ? . . o .
View right frame orhy | 830 45| (sic maxime dpud comicos, ubi de p ere gre advenientibus saepe acci-
’ . PLAVT. Epid. 662 advenientes hospites. HOR. sat. 2, 2. 91
VITR. 6. 7. 4. PLAVT. Men. 724 peregrino): PLAVT. Amph. 1005 ec-
EXAMPLES ~—<>—> , , R ,
cum Amphitruonem; advenit (Rud. 805 a/). 150 abigam ... illum ad-
venientem ab aedibus. Bacch. 101 bene me accipies advenientem
R30 50 [ {Amnh 162) 768 adamhnlaha ad astinm nt ananda exeat ex- (el

Thesaurus Linguae Latinae

21



A corpus-driven lexicon

author

Caesar
Jerome
Jerome
Jerome
Owvid
Owid
Owvid
Petronius
Petronius
Petronius

Propertius

title

subdoc

Commentari de Bello Gallico Book=2:chapter=2

Wulgata

Vulgata

Vulgata
Metamomphoses
Metamomphoses
Metamomphoses
Satyricon
Satyricon
Satyricon
Elegies

book=~Apocalypse .chapter=2
book=Apocalypse chapter=6
book=Apocalypse chapter=6
Book=1:card=163
Book=1:card=348
Book=1:card=746

text=sat section=30

text=sat section=30

text=sat section=54
bool=1:poem=2

verb

moveo
moveo
moveo
moveo
Moveo
Mmoveo
Moveo
Mmoveo
Moveo
Moveo

Moveo

frame_fillers

active_Obj[accusative]{castrum}

active_{de)Obj[ablative Hlocus},Objlaccusativelicandelabrum}
passive_Obj[ablative iventus}

passive_(de)Obj[ablativelocus}, SbjnominativeHinsula}, Sb[nominativeimons}

active_Objlaccusative]{sidus} Obj[accusativelimare} Obj[accusative] tema}

passive_Obj[ablative{augurium}, Sbnominative]{ Titania}
passive_Obj[ablativeliim},Obj[ablative{prex}
active_Objlaccusative{gressus 2}
active_Objlaccusative {lego}, Sblnominativejactura}
passive_Obj[ablativejjactura}

active_Objlaccusative{sinus}

McGillivray (2014)

22
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Lexical semantic change

Peter Koch. 2016. Meaning change and semantic shifts.
In Pdivi Juvonen and Maria KoptjevskajaTamm, editors,

The Lexical Typology of Semantic Shifts, pages 21-66.
De Gruyter Mouton, Berlin/Boston.
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https://blog.csoftintl.com/hg-magazine/
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UK Web archive 1996-2013
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My blackberry is frozen!
blackberry

gooseberry
raspberry
strawberry
thyme
marjoram
smartphone
unlocked
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qwerty
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Some findings
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Shoemark, P., Ferdousi Liza, F., Nguyen, D., Hale, S. and McGillivray, B. (2019).

Joint Conference on Natural Language Processing, Hong Kong, China.

Room to Glo: A Systematic Comparison of Semantic Change Detection Approaches with Word Embeddings.
In Proceedings of 2019 Conference on Empirical Methods in Natural Language Processing and 9 International
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Open thinking and doing



The Open Definition

Availability and access

The Open Definition sets out principles that define “openness” in relation to data and content.

It makes precise the meaning of “open” in the terms “open data” and “open content” and thereby ensures quality and
encourages compatibility between different pools of open material.

It can be summed up in the statement that:

Re-use and redistribution

“Open means anyone can freely access, use, modify, and share for any purpose (subject, at most, to requirements
that preserve provenance and openness).”

Put most succinctly:
Universal participation

“Open data and content can be freely used, modified, and shared by anyone for any purpose”

https://opendefinition.org/



The open access pyramid

Research paper
Data paper

Data repository

Code repository

Goal: research is transparent, reproducible and impactful

Credits: Paola Marongiu
Marton Ribary, Surrey Open Research and Transparency Showcase 2021



The Journal of Open Humanities Data

. JoumalofOpen l
e Launched in 2015 Mamtnes Data

4

o Itis part of the ‘metajournals
family in Ubiquity Press. They

publish papers about:
o research data |
o software = scinlingi
o hardware About this Journal

The Journal of Open Humanities Data (JOHD) aims to be a key part of a thriving community
of scholars sharing humanities data. The journal features peer reviewed publications
describing humanities research objects or techniques with high potential for reuse.
Humanities subjects of interest to JOHD include, but are not limited to Art History,
Classics, History, Linguistics, Literature, Modern Languages, Music and musicology,
Philosophy, Religious Studies, etc. Submissions that cross one or more of these traditional
disciplines are particularly encouraged.

Please see our Youtube channel for video content about the journal and the events we have

organised. . .
Credits: Paola Marongiu



Open Humanities Data

“Open science commonly refers to efforts to make the
output of publicly funded research more widely
accessible in digital format to the scientific community,
the business sector, or society more generally.”

OECD (2015), "Making Open Science a Reality", OECD Science, Technology and Industry Policy Papers, No. 25, OECD Publishing, Paris,
https://doi.org/10.1787/5jrs2f963zs1-en.


https://doi.org/10.1787/5jrs2f963zs1-en

Open to society



https://www.miltonvillage.org.uk/community-care
https://creativecommons.org/licenses/by-nc-nd/3.0/

The future



Homo in machina

“The first wave of digital humanities
work was quantitative, mobilizing the
search and retrieval powers of the
database, automating corpus
linguistics, stacking hypercards into
critical arrays. The second wave is
qgualitative, interpretive, experiential,
emotive, generative in character.”

This Photo by Unknown Author is licensed under CC BY-SA-NC

Digital Humanities manifesto 2.0, published in 2011 in Humanities Blast, blog maintained by Todd Presner (UCLA, Chair
Digital Humanities Program)


http://www.toddpresner.com/
http://www.botgirl.com/2014_03_01_archive.html
https://creativecommons.org/licenses/by-nc-sa/3.0/

Future directions

Greening Even more
research infrastructure

April 29, 2022

A Researcher Guide to Writing a Climate
Justice Oriented Data Management Plan

DHCC Information, Measurement and Practice Action Group

Work with Textual and cdtor(s)

Baker, James; Ohge, Christopher; Otty, Lisa; Walton, Jo Lindsay

G LA IVI Vi S u a I Project member(s)

Alexander, Anne; Ames, Sarah; (® Baker, James; Cummings, James; Ho, Racelar; Isaksen, Leif; (& McGillivray, Barbara;
Vignoles, Anna; Walton, Jo Lindsay; (® Winters, Jane

This Researcher Guide to Writing a Climate Justice Oriented Data Management Plan aims to enable researchers to be bold
in interpreting the data management guidance.

The guide was written in Winter/Spring 2022 by the Information, Measurement and Practice Action Group of the Digital
Humanities Climate Coalition.

d eve | O p m e nt If you have suggestions for changes or improvements, please let us know.

This document is published under a Creative Commons 4.0 International license. Exceptions: marked images and extracts
from the AHRC Research Funding Guide.

Continuous

New careers

Drossicnas .



Future directions

Greening
research

Work with
GLAM

New careers

Even more
infrastructure

Textual and
visual

Continuous
development

Tier 3 environments are used to
handle, combine or generate:

NG A
most non-pseudonymised personal data

SZNS 4

\ pseudonymised or synthetic data where b
confidence in the quality of

deidentification is weak J

[ commercial or governmental data that is b
sensitive or likely to be subject to attack
L by attackers with bounded capabilities )

UKRI Cloud Workshop 03 March 2020 https://10.6084/m9.figshare.11923644 @martinoreilly



Future directions

Greening
research

Work with

GLAM

New careers

Even more
infrastructure

Regular updates kept
us on track

The BL team provided The Turing team
invaluable expertise offered the
on the characteristics computational skills to
of the collection wrangle the collection
In our case, the UK - = ol
web archive dataset f i ’1 \
had been available for e ”m’ m%

Textual and
visual

some time, and was I ; Ik |
looking for some data i ——bal ”] H ‘
science researchers to i “ /
get their hands on it R

Often interesting . Partial overlap
projects start from the / o between our
. availability of a backgrounds helped
specific collection our communication

Continuous

development




Future directions

Even more
infrastructure

Greening

research

Textual and
visual

Work with
GLAM

Continuous
development

New careers

2022.aclweb.org/papers

Contextual Representation Learning beyond
Masked Language Modeling

i | 2/22
Zhiyi Fu, Wangchunshu Zhou jJNS f ~Y

ConTinTin: Continual Learning from Task
Instructions

Wenpeng Yin, Jia Li, Caiming Xiong

Continual Few-shot Relation Learning via
Embedding Space Regularization and Data
Augmentation

Chengwei Qin, Shafiq Joty

Continual Pre-training of Language Models for
Math Problem Understanding with Syntax-
Aware Memory Network

Zheng Gong, Kun Zhou, Xin Zhao, Jing Sha, Shijin Wang, Ji-Rong Wen

Continual Prompt Tuning for Dialog State
Tracking

Qi Zhu, Bing Li, Fei Mi, Xiaoyan Zhu, Minlie Huang

Continual Sequence Generation with Adaptive
Compositional Modules

Yanzhe Zhang, Xuezhi Wang, Diyi Yang

Contrastive Visual Semantic Pretraining
Magnifies the Semantics of Natural Language
Representations

Robert Wolfe, Aylin Caliskan

Controllable Dictionary Example Generation:
Generating Example Sentences for Specific
Targeted Audiences

Xingwei He, Siu Ming Yiu

CQG: A Simple and Effective Controlled
Generation Framework for Multi-hop Question
Generation

Zichu Fei, Qi Zhang, Tao Gui, Di Liang, Sirui Wang, Wei Wu, Xuanjing Huang

Cree Corpus: A Collection of néhiyawéwin
Resources

Daniela Teodorescu, Josie Matalski, Delaney Alexa Lothian, Denilson Barbosa,
Carrie Demmans Epp

Cross-Lingual Ability of Multilingual Masked
Language Models: A Study of Language
Structure

Yuan Chai, Yaobo Liang, Nan Duan

Cross-Lingual Contrastive Learning for Fine-
Grained Entity Typing for Low-Resource
Languages

Xu Han, Yugi Luo, Weize Chen, Zhiyuan Liu, Maosong Sun, Zhou Botong, Hao Fei,
Suncong Zheng




Future directions

Greening Even more
research infrastructure

Work with Textual and
GLAM visual

Continuous

New careers
development
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Future directions

QO BRIDGES

Home About Us

Friday | September 16th

Programme Sponsorship Venue Registration

Greening

9:00 -10:00 Madrid time zone

Keynote Speaker: Oliver Dangles

research

Work with
GLAM

Conti

New careers

10:00 - 11:00 Madrid time zone

11:30 — 13:30 Madrid time zone

NUOUS

development

Room A: Symposium — Power asymmetries in academic-scientific
environments: critical insights into the neoliberal production of
knowledge

Room B: Online poster session

11:00 - 11:30 MADRID TIME ZONE COFFEE BREAK

Room A: Symposium — Power asymmetries in academic-scientific
environments: critical insights into the neoliberal production of
knowledge

Room B: Symposium — Towards inclusive pedagogical foundations of

information communication technology curriculum in digital humanities

(
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