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Today's topics
Theoretical background
Why Text Analysis (TA)?
What is TA?
Why do we need best practices?
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Best practices in TA
LADAL (Language Technology and Data Analysis Lab.)
Hands-on session
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Creating concordances (KWIC displays)
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Visualizing word frequencies
Collocations
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Sentiment Analysis
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Before we begin. ..

» Open R Studio (if R Studio is not yet installed, go to your
favorite search engine, type “r studio download” in
the search window, open the first link, and follow the
installation instructions).

» Open a new script in R Studio
(File — New File — R Script)
» Go to
https://slcladal.github.io/textanalysis.html
» Copy and paste the code in the section “Preparation”

into the R script in R Studio and run it by executing
“Run” above the script window.

Martin Schweinberger, The University of Queensland, m.schweinberger@uq.edu.au 3



|ﬁ THE Uk vRasiTy
L L OF CIFT YR T . . s . . .
wEa PR Best practices in and a practical introduction to Text Analysis Introduction

Best practices in and a practical introduction to TA

This session introduces and discusses the concept of “best practices” in Text Analysis
and exemplifies how best practices can be implemented when working with textual
data.

The first part of the session showcases best practice procedures and principles in text
analysis that aim to guarantee transparency, replicability, and reproducibility of
research practices. As Text Analysis is still a relatively new approach to analysing
textual data, we are in a position to establish communal best practices while this field
is still emerging.

The second half of the session serves as a practical introduction to basic examples and
methods of Text Analysis. We will introduce methods such as; concordancing and
visualizations of word frequencies, and explore collocations using the open source and
freely available environment R.

The practical part of this session introduces and makes use of online materials
provided by the Language Technology and Data Analysis Laboratory (LADAL).

The course is designed for PhD candidates or researchers in the early stages of their
research and anyone interested in working with text based data sets.
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A Computational Economy in a Digital Era

Computational approaches to processing and transforming, analyzing
and visualizing data are becoming increasingly prevalent.
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Humanities and Computing
The digital revolution has led to an ever-increasing availability
of textual data in large quantities

» Google indexes over 130 trillion pages (Aug 2010) just
over half of which are in English

» Project Gutenberg offers over 59,000 free eBooks.

Vast potential for the humanities by extending computational
methods (TA/NLP) to humanties research

» Being able to use Big Data (e.g. mega corpora)

» Finding and visualizing patterns that cannot be detected
by traditional means

» Enables multivariate analyses — which factors are
relevant, and what is their relative impact?
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Definitions and Related Concepts
Text Analysis (TA)

» TA (also Text Analytics) is the process of deriving
meaningful information from text data using computation.

Natural Language Processing (NLP)

» The goal of TA is to turn text into data for analysis via
NLP which is that part of Computer Science, Machine
Learning, and Artificial Intelligence which deals with
human language

Distant Reading (DR)

» DR is applying TA methods to find patterns in a large set

of texts that would remain undetected if only few texts
are read closely.
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.. franco moretti
Origin of TA and DR =

TREES

TA and DR was popularized
by Franco Moretti, an ltalian
literary historian, who
applied quantitative methods
in literary studies.

In 2005, Moretti published Graphs, Maps, | ST
Trees: Abstract Models for Literary History :

and in 2013 Distant Reading which
introduced text analytic methods into
the classical humanities.

= = = = A
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What is Text Analysis?

Applications of TA

Since Moretti, literary scholars

have adopted his approach to
investigate e.g. networks of

characters in Shakespearean plays

(Martin Grandjean http://www.martingrandjean.ch/)
or analyzed typical emotional
development in literary

narratives

(Matthew L. Jockers http://www.matthewjockers.net/)
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What is Text Analysis?

Applications of TA
(Scharping 2016)
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Applications of TA
Investigating Changes in Culture

» We can use online corpora like the Corpus of Historical
American English (COHA) to investigate cultural changes
and their reflections in language use.
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What is Text Analysis?

Applications of TA
(Girdwood 2019)
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Applications of TA

Comparative Word Clouds display frequency differences of
word usage and they can be utilized to investigate, e.g., the
political discourse of the 2016 US

presidential campaigns of Donald Trump CLINTON
and Hillary Clinton

» Which words were particularly
distinctive for Clinton and Trump in
the 2016 US presidential campaign?

zt COUntry -
lintonhil
A going

» How did the rally speeches of the
candidates differ?

» Do word frequencies reflect the
images of the candidates?

TRUIP
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Applications of TA o

100
75
w50
TA can be used to investigate 2. 1
cultural norms and social stereotypes, , P i 1
e.g., by using a sentiment 1925 209 b
analysis to investigate whether
men and women differ in their .
expression of emotions.
1 i b
; 1 I
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Applications of TA 1

* Lludenl

TA and Language Technology (LT) %8
. 5
can enhance language learning and < 05
teaching and it can serve to 2
help in grading and provide EU-“ R
objective feedback to students oz ”
» Type-Token Ratios (TTRs) of .
language learners over time and 3 7 - 5
across learners Years spend studying

» Do the TTRs of learners increase

TYPE = DIFFERENT WORDS IN A TEXT.
over ti me? TOKEN = OVERALL WORDS IN A TEXT.
ExaMPLE = 10 TyPES/100 TOKEN = 0.1 TTR

» Do the TTRs increase after a stay abroad?
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Applications of TA
Computers provide us with means to visualize language data in
ways that have not been available to linguistics before and can
thereby offer new ways of seeing the world.
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Why best practices?

Why do we need best practices?
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Best practice

Best practice is a method or technique that is superior to
alternatives because it produces superior results or assures to
maintain quality and standards.

» Avoidance of ethical or legal issues;
» Assures high quality (quality control)

» Assists in efficiency (time/effort saving)

Martin Schweinberger, The University of Queensland, m.schweinberger@uq.edu.au
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Replication crisis (RC)

...ongoing methodological crisis primarily affecting parts of
the social and life sciences beginning in the early 2010s.

» growing awareness of the problem that results of many
scientific studies are difficult or impossible to
replicate/reproduce.

» reproducibility is an essential part of the scientific method,

» inability to replicate the studies of others has potentially
grave consequences for many fields of science in which
significant theories are grounded on unreproducible work.

Adds to loss of public confidence in the social and life sciences!
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SCIENTIFIC
AMERICAN.
HEALTH TECH SUSTAINABILITY EDUCATION VIDEO PODCAS

A Observations

(Dis)trust in Science

Can we cure the scourge of misinformation?
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SCIENTIFIC
AMERICAN.
WEALTH TECH SUSTAINABILITY EDUCATION VIDED
More social science studies just failed to
replicate. Here's why this is good.

PODCAS
t

A Observations

(s)trust in Science

Can we cure the scourge of misinformation?

By Gleb Tsypursky on Juby 5 2018
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The Replication Crisis in
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Why best practices?
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Replication crisis (RC)

Nature 2016 poll of 1,500 scientists

» 70% had failed to reproduce at least one other scientist’s
experiment

» 50% had failed to reproduce one of their own experiments
(cf. Fanelli 2009)
2009 meta-analysis of surveys on science fraud (Fanelli 2009)
» 2% admitted to falsifying studies at least once
» 14% admitted to personally knowing someone who did

More importantly: data analysis is often too lengthy/complex
to describe in detail. . .
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Problem

We just do not know how bad our science is. . .
(outright forgery, data manipulation, p-hacking, etc.)
because we do not (or only rarely)
reproduce and replicate. . .
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Best Practices in TA

Best Practices in TA
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Good

» blind peer-review (for problems cf., e.g., Tancock (2018))

» we are open and share if we are asked (sometimes)

» discussion has begun (cf. e.g. Berez-Kroeker et al. 2018)
Bad

» analyses are not reproducible/replicated

» reliance on tools not scripts

» reproduction is discouraged
(if successful: journals are not interested in publishing the
same analysis twice/several times;
if unsuccessful: researchers do not want to threaten the
face of other researchers)
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Best Practices in TA

Solutions

Open Access Data
Access to data sets to enable reproduction

Code
Scripts rather than tools

Publication
Only studies that provide data and code
and thereby enable reproduction/replication
should be published

=

Martin Schweinberger, The University of Queensland, m.schweinbergerQug.edu.au

51



s'lm: Uk RSy

SIFCNIFETYA1 Ak . . . . . .
F IR Best practices in and a practical introduction to Text Analysis

Best Practices in TA

Solutions

Open Access Data
Access to data sets to enable reproduction

Code
Scripts rather than tools

Publication
Only studies that provide data and code
and thereby enable reproduction/replication
should be published
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Code

v

Scripts allow exact replication (total transparency)

v

Only practical solutions for true replication
(too time consuming to replicate a tool-based analysis)

v

Data analysis is too fine-grained to be described in papers
(including all steps the researcher has undertaken)

v

Training programs for basic programming at
universities/schools (obligatory for grad programs)
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A Brief Note on R R

Why R?

» Open source free-ware

» Full transparency: all steps of the analysis are
documented and scripts can be shared easily

» One of the fastest growing world’s top 10 programming
environments and is a fully fledged human/user-centered
programming language

» Allows complex text analysis/data analysis (statz)/data
viz (including geo mapping), speech analysis, creating
websites, slides, apps, or notebooks, etc.

» Compatible with other software apps common in HASS

(Praat, MAUS, Excel, etc.)
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R Basics: R Studio
Write Code R %uppmt
NavigMe Openinnew  Swve F d ileas Ry |mpund-n b play Rfras slideshow
Ject Temand File » New File >
fopy R Presentation
ww . — — ] 1. File editor
g 2. Environment variables
€ Oispiay ot 3. R console
P A — “
s o ' : 4. Management panes
- S—- (File browser, plots,

help display, R packages).
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R Basics: Code Structure

source ("httpa: //slcladal.github.io/racript ‘onch 2.5 LoadedFil R

assigning a name to
the result of a function  arguments of the function

3 + N\

object + function data search term  context
\J 1 3 3 \J
darwinorganism <- ConcR(darwin, "organism[s]{0,1}", 50)
T T
object name function name
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Solutions at UQ

» Training program: workshops on R ,//X
(for all levels of expertise Center for Digital
Scholarship/School of Languages and Cultures)

» Materials \//X
Language Technology and Data Analysis Laboratory
(LADAL) website (data and text analysis with R:
https://slcladal.github.io/index .html)

» Study program .//X (beginning to plan a program)
Digital HASS (BA/MA program including modules on
data and text analysis with R)
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Language Technology and Data Analysis Lab.
(LADAL)
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LADAL o e ]

Language Technology and Data Analysis
Laboratory (LADAL)

» “Best Practices” in
HASS eResearch
» Sustainable research e ———
data infrastructure
» Replication oriented
research practices
» Provision of specific, hands-on training in
» Data extraction / transformation / processing
» NLP applications (Text Analysis)

» Visualisation techniques
» Statistics/Classification /etc.

NOTE: LADAL is work-in-progress!

iy
4

=} = = )
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Today’ i
oday s topics

v

Hands-on session

Theoretical background

v

Why Text Analysis (TA)?
What is TA?

v

v

Why do we need best practices?
Best practices in TA

v

Hands-on session

v

v

v

Creating concordances (KWIC displays)
Visualizing word frequencies
Collocations

v

Sentiment Analysis

=
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Hands-on session
https://slcladal.github.io/textanalysis.html

Martin Schweinberger, The University of Queensland, m.schweinbergerQuq.edu.au
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Hands-on session

So, what do you think???

Comments? Feedback? Suggestions?

Martin Schweinberger, The University of Queensland, m.schweinbergerQuq.edu.au
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