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Chair for Multilingual Computational Linguistics (MCL) at University of Passau

Where to find us: https://www.geku.uni-passau.de/en/mcl/

Teaching

• Comparative linguistics, computational linguistics, historical linguistics, cognitive linguistics.
• Teaching of this year included e.g. Language History and Historical Language Description,
Culture documentation and fieldwork, Language diversity

Research

• Investigation into evolutionary, typological, and cognitive aspects of linguistic variation
• Ongoing projects on e.g. computational approaches to fieldwork documentation, language
processing, polysemy, object naming, phonological vectors, etc pp

Tools

• Development of data and tools for computer-assisted linguistic analysis such as CLDF, LingPy,
Edictor and more (discussed in part 2)
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Jessica

• PhD 2021 in General Linguistics @ Heinrich-Heine
University in Düsseldorf
Passau since July 2023

• Research focus on Maltese, language processing
and distributional semantic representations

• Area of linguistics: psycholinguistics, morphology,
phonetics & phonology, computational linguistics
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Kellen

• MA @ Tsing Hua University國立清華大學 Taiwan
PhD @ La Trobe University Australia
Postdoc @ Universität Zürich until 2023
Asst. Prof @ Passau since October 2023
Adjunct research fellow @ La Trobe since 2019

• Research: linguistic fieldwork, reconstruction of
linguistic history (phonological reconstruction,
migration, probabilistic phylogenies, maps),
anthropological linguistics, tone systems

• Minority Sinitic languages (Wu, Datian Min, Hakka);
Tibeto-Burman languages of NW Myanmar & NE
India
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Schedule
Day 1 - data collection & data structures
Day 2 - data continued + hands on practice
Day 3 - linguistic phylogenies. what they are, how they’re done, how to read them
Day 4 - language processing
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Part 1 - Data collection & structuring
SSOL 2024, České Budějovice

Jessica NIEDER & Kellen Parker VAN DAM
Lehrstuhl für Multilinguale Computerlinguistik
Universität Passau, Germany

21 August 2024



Data collection



Informal survey
What languages do you work with?
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Informal survey
What languages do you work with?
Where does the data come from?
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Informal survey
What languages do you work with?
Where does the data come from?
What format is it in?
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Informal survey
What languages do you work with?
Where does the data come from?
What format is it in?
Do you do any first-hand data collection? (show of hands)
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Data sources

Lots of data are available in some conventional sources (old published word lists etc)

Plenty of these have been digitised, and are readily available in computer-friendly formats.
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Languages without many data sources

• Wolam Ngio (max 6000 speakers in 2011)
• dictionary, descriptive grammar, phonological description, account of
tonogenesis imagefor it’s sub-branch. full documentation.
with Ms. Keen Thaam

• Gongvanpounyiu (maybe 1500 speakers?)
• sketch grammar, phonology, tone work

with Ms. Methiam Thangjiu

• Muishaung (around 2000 speakers?)
• descriptive grammar, dictionary, etc. full documentation

with Mr. Wanglung Keluim

• Kaisan (maybe 1000 speakers?)
• sketch grammar, oral history corpus

with Mr. L. Bahnkong Kaisan, Ms. Nora Muheim

search ‘Patkaian’ on Glottolog for a bigger tree image
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Data sources

Lots of data are available in some conventional sources (old published word lists etc)

Plenty of these have been digitised, and are readily available in computer-friendly formats.

For major languages, published sources are often sufficient, but what if you’re not after English or
German data? Or after non-standard varieties?
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question:
What are some potential non-traditional data sources which you may use?
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Some less conventional sources

WhatsApp discussions with native-speakers

Social media plays a huge part in how people
interact with their languages, whether they have
standard spellings or not.

Even basic concept data in published word lists
can be severely lacking, as languages don’t
always divide the lived experience in the same
way, or certain terms carry additional semantics
that can be easily missed.
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Data structuring



Structuring data

Computer-assisted language processing begins with good data .
What does that look like?

1. machine readable text
• OCR’d text if scans
• Unicode or something comparable

Great! our WhatsApp chats are good computational data then?
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Structuring data

Computer-assisted language processing begins with good well structured data .
What does that look like?

1. machine readable text
• OCR’d text if scans
• Unicode or something comparable

2. machine readable structure
• flat (two-dimensional) format
• standardised, ideally
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What we’ll go over today

1. Data format comparison
2. tabular data

2.1 why it’s good
2.2 keeping it flat

3. CLDF (cross-linguistic data format)
3.1 benefits/costs
3.2 tools
3.3 future-proofing you work in case you some day need it

4. wrapping up
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Examples

Data structures differ from application to application. If you’ve dealt with legacy projects or inherited
data, or maybe even if not, you’ll have seen some of these.
Let’s quickly see some examples.

• Toolbox / Shoebox
• FLeX
• ELAN
• Google Sheets (or equivalent)
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Toolbox (& Shoebox, Lexique Pro)

A standard linear textfile used for the
discontinued Shoebox and Toolbox
programs. Each field has a name, with
custom fields available.

Each pre-set field has a standard
meaning, e.g. \lx for lexeme, and custom
fields can be added.

Files are read top to bottom, with \lx
starting each new entry.

\lx kkq
\ph kAk4
\ps v.
\de to keep one portion
\xv kkqwjmYigqwj
\xr kAk4 wai4 maiN1 wai4
\so phk_kaak4wai4maiN1wai4.wav
\dt 16/Jan/2022

\lx kkD
...

Hailowng, Morey & van Dam (in press) Tai Phake dictionary
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Toolbox (& Shoebox, Lexique Pro)

pro –Works well for smaller projects or
when the user is incredibly consistent.

con –Any inconsistency majorly
complicates one’s ability to convert to
other formats, such as 2D tabular data.

e.g.: inconsistent use of examples, sub-
entries, erroneous placement in the
wrong field, etc.

con – one dimensional

\lx kkq
\ph kAk4
\ps v.
\de to keep one portion
\xv kkqwjmYigqwj
\xr kAk4 wai4 maiN1 wai4
\so phk_kaak4wai4maiN1wai4.wav
\dt 16/Jan/2022

\lx kkD
...

Hailowng, Morey & van Dam (in press) Tai Phake dictionary
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FLeX - FieldWorks Language Explorer

XML (extensible markup language)
formatted documents, as a mostly
standard format.

Interoperability with other recent SIL
software forces an internal standard.

<FreeTranslation>
<AStr ws="en">

<Run ws="en">'I the Wihu singer of
the original place.'</Run>

</AStr>
</FreeTranslation>
<Reference>

<Str>
<Run ws="en">Tangsa_Mossang:
nst-mos_20130218_12:142</Run>

</Str>
</Reference>

Morey, S. (2013) unpublished Wihu transcripts
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FLeX - FieldWorks Language Explorer

pro –Wide range of capabilities

con – Not very human readable, difficult
to programmatically deal with, butmany
export options are available in FLeX.

con –Multi-dimensional file format
means difficulty in using for
computer-assisted processing.

con –Windows-only SIL software

<FreeTranslation>
<AStr ws="en">

<Run ws="en">'I the Wihu singer of
the original place.'</Run>

</AStr>
</FreeTranslation>
<Reference>

<Str>
<Run ws="en">Tangsa_Mossang:
nst-mos_20130218_12:142</Run>

</Str>
</Reference>

Morey, S. (2013) unpublished Wihu transcripts
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ELAN - FieldWorks Language Explorer

XML format, mostly focused on
time-aligned transcripts but can be used
to generate dictionaries as well.

ELAN documents are not consistently
structured, and very susceptible to
individual users’ changing habits. Difficult
to automate data extraction for.

Same pros/cons as FLeX but not
Windows-only.

<TIME_SLOT TIME_SLOT_ID="ts839" TIME_VALUE="315587"/>
<TIME_SLOT TIME_SLOT_ID="ts840" TIME_VALUE="315587"/>

</TIME_ORDER>
<TIER ANNOTATOR="Kellen" LINGUISTIC_TYPE_REF="default-lt"

PARTICIPANT="Ngunxkhuingz" TIER_ID="roman">
<ANNOTATION>

<ALIGNABLE_ANNOTATION ANNOTATION_ID="a1"
TIME_SLOT_REF1="ts4" TIME_SLOT_REF2="ts6">
<ANNOTATION_VALUE>

ngvyz muingc kuex Ngunxkhuingz
</ANNOTATION_VALUE>

</ALIGNABLE_ANNOTATION>
</ANNOTATION>
<ANNOTATION>

...

van Dam, K. P. (2018) unpublished Muishaung transcript
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JSON - Javascript Object Notation

Multi-dimensional plaintext file format
used for a few difference purposes.

This example is its use in an ELAN-like
text transcription, but with a different
data structure.

The same issues with automating work
based on inconsistent structures apply.

"stories": [
{

"title": "méiyǒu wǎng shàng zǒu de kōngjiān",
"date": "20120315"

"transcript": {
"5dFouFnv": {

"time": "0",
"roman": "Nà, nǐ dìyīfèn gōngzuò shì shénme?
Shì zhèige ma?",
"english": "So, what was your first job? Was
it this one?",

},
"yecqGhsk": {

"time": "3.7",
"roman": "Bù shì. Wǒ dì yī fèn gōngzuò shì..."

van Dam, K. P. (2018) unpublished Muishaung transcript
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Dimensionality of the data?

2-dimensional data is preferred because

• It’s what most tools expect
• It ensures that the program/script reads it properly

Any more dimensions require more work to ensure that things are being read with the correct
dependencies, and that we’re not missing anything.

It’s not necessary for everything, but for computer assisted language comparison, staring with 2D
data is necessary.

Let’s look at what might be an easy solution but which can still be complicated: spreadsheets

Part 1 - Data collection & structuring 27



Spreadsheets

Spreadsheets may seem 2D, with rows and
columns. but it’s easy to add more without
meaning to.

To be 2D, only pairs of data should be linked.
Take the example on the right from one of my
spreadsheets.

The data value ²³sɤ ²³me̥ʔ corresponds to a
language (Thang), a source (Weidert97), and a
concept (THREE).

Weidert, Alfons. ”Tibeto-Burman Tonology.” (1987): 1-530.

source Weidert87 Thaam24 Wayesha10
language Thang Wolam Lainong
three ²³sɤ ²³me̥ʔ ha.meʔ ʃiam⁵³
four ¹²bɤ²le̥ pə.le ba²¹li³³
five ¹²bɤ ²ŋo̥ᴜ pə.ŋu bə²¹ŋəu³³

adapted from van Dam (in preparation)

²³sɤ ²³me̥ʔ

source
language

concept
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Spreadsheets
We’re already at three dimensions here.

We’ve put in the source in a new row, but
computational tools will not like this.

But actually our data value also links to every
other data value in the same row.

To be properly 2-dimensional, each column
should be exactly one type of data, and each row
should be exactly one piece of data.

Not to mention spreadsheet comments/notes!

source Weidert87 Thaam24 Wayesha10
language Thang Wolam Lainong
three ²³sɤ ²³me̥ʔ ha.meʔ ʃiam⁵³
four ¹²bɤ²le̥ pə.le ba²¹li³³
five ¹²bɤ ²ŋo̥ᴜ pə.ŋu bə²¹ŋəu³³

adapted from van Dam (in preparation)

²³sɤ ²³me̥ʔ

source

language

concept

ha.meʔ
ʃiam⁵³
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TSVs & CSVs

We can talk about spreadsheets, but what we’re
really talking about is tabular data .

Simply put, this is data separated by new lines
and tabs (or commas).

This has the additional benefit that its plain text.
You don’t need an .xlsx compatible program to
read the data.

source,Weidert87,Thaam24,Wayesha10
language,Thang,Wolam,Lainong
three,²³sɤ ²³me̥ʔ,ha.meʔ,ʃiam⁵³
four,¹²bɤ²le̥,pə.le,ba²¹li³³
five,¹²bɤ ²ŋo̥ᴜ,pə.ŋu,bə²¹ŋəu³³

comma-separated values (CSV)
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Flattinging the data

To flatten our data, we need to separate
out the values so that each row refers to
exactly one linguistic value, in this case
our word forms. So we need to modify
this...

source Weidert87 Thaam24 Wayesha10
language Thang Wolam Lainong
three ²³sɤ ²³me̥ʔ ha.meʔ ʃiam⁵³
four ¹²bɤ²le̥ pə.le ba²¹li³³
five ¹²bɤ ²ŋo̥ᴜ pə.ŋu bə²¹ŋəu³³

Thaam, K and K. P. van Dam (2024). Wolam Ngiopit dictionary
Wayesha, A. J. (2010). A phonological description of Leinong

Naga. Chiang Mai.

concept form language source comment
three ²³sɤ ²³me̥ʔ Thang Weidert87
three ha.meʔ Wolam Thaam24 *s>h
three ʃiam⁵³ Lainong Wayesha10
four ¹²bɤ²le̥ Thang Weidert87
four pə.le Wolam Thaam24
four ba²¹li³³ Lainong Wayesha10
five ¹²bɤ ²ŋo̥ᴜ Thang Weidert87
five pə.ŋu Wolam Thaam24
five bə²¹ŋəu³³ Lainong Wayesha10

... into something like this

Notice we can also include relevant comments here
that may have been in the spreadsheet.
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Why is this helpful?

It can be less intuitive to read, and I often
start out less flat. But this is where we
should be trying to end up for
programmatical uses.

Now we can pull the whole table into
Python, R, Julia or whatever else we’re
using, split it by lines and tabs (or
commas), and we know that column 0 will
have the concept, 1 the form, 2 the
language, 3 the source and 4 the
comments.

concept form language source comment
three ²³sɤ ²³me̥ʔ Thang Weidert87
three ha.meʔ Wolam Thaam24 *s>h
three ʃiam⁵³ Lainong Wayesha10
four ¹²bɤ²le̥ Thang Weidert87
four pə.le Wolam Thaam24
four ba²¹li³³ Lainong Wayesha10
five ¹²bɤ ²ŋo̥ᴜ Thang Weidert87
five pə.ŋu Wolam Thaam24
five bə²¹ŋəu³³ Lainong Wayesha10

Doing the same with the original structure is much
harder, and requires a lot more conditional coding to
handle the data.
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Why is this helpful?

This also lets us easily handle multiple forms per
language. Imagine something like this with two
values for FIVE.

source Weidert87 Thaam24 Wayesha10
language Thang Wolam Lainong
three ²³sɤ ²³me̥ʔ ha.meʔ ʃiam⁵³
four ¹²bɤ²le̥ pə.le ba²¹li³³
five ¹²bɤ ²ŋo̥ᴜ pə.ŋu; pa.ŋu bə²¹ŋəu³³

We can simply have two rows to account for this,
rather than worrying about searching for the
semicolon.

concept form language source ...
three ²³sɤ ²³me̥ʔ Thang Weidert87
three ha.meʔ Wolam Thaam24
three ʃiam⁵³ Lainong Wayesha10
four ¹²bɤ²le̥ Thang Weidert87
four pə.le Wolam Thaam24
four ba²¹li³³ Lainong Wayesha10
five ¹²bɤ ²ŋo̥ᴜ Thang Weidert87
five pə.ŋu Wolam Thaam24
five pa.ŋu Wolam Thaam24
five bə²¹ŋəu³³ Lainong Wayesha10
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Why is this helpful?

There are a lot of other reasons to do this,
including better version control (git) when
making changes, guaranteed future access* and
interoperability between users.

If you’ve ever struggled to open a data format from
someone else, you will hopefully see the appeal of
plain text.

concept form language source ...
three ²³sɤ ²³me̥ʔ Thang Weidert87
three ha.meʔ Wolam Thaam24
three ʃiam⁵³ Lainong Wayesha10
four ¹²bɤ²le̥ Thang Weidert87
four pə.le Wolam Thaam24
four ba²¹li³³ Lainong Wayesha10
five ¹²bɤ ²ŋo̥ᴜ Thang Weidert87
TSVs five pə.ŋu Wolam Thaam24
five bə²¹ŋəu³³ Lainong Wayesha10
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Why else is this helpful?

If you set up your data in this way, you’re also
creating a database.

Most of the world runs on relational databases
like this, from blogs and news sites to login
credentials in social media, to your class
registrations.

forms
languages

sources

concept form language source ...
three ²³sɤ ²³me̥ʔ Thang Weidert87 ...
three ha.meʔ Wolam Thaam24

table for linguistic forms

ID glottocode group family
Thang than1260 Sal Sino-Tibetan
Wolam wola1254 Sal Sino-Tibetan

table for languages

ID title author year
Weidert87 Tibeto-Bur... A. Weidert 1987
Thaam24 Wolam Ng... Thaam & van D.. 2024

table for sources
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Why else is this helpful?

While this can seem like a lot to deal with, you
can ensure more consistency in the data by
using consistent keys for repeated references,
such as language names, sources, or anything
else

forms
languages

sources

concept form language source ...
three ²³sɤ ²³me̥ʔ Thang Weidert87 ...
three ha.meʔ Wolam Thaam24

table for linguistic forms

ID glottocode group family
Thang than1260 Sal Sino-Tibetan
Wolam wola1254 Sal Sino-Tibetan

table for languages

ID title author year
Weidert87 Tibeto-Bur... A. Weidert 1987
Thaam24 Wolam Ng... Thaam & van D.. 2024

table for sources
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One option: CLDF

To help ensure consistency of structure, many linguistic databases use a format called
Cross-Linguistic Data Formats (CLDF), based on a few important principles:

• Data should be both editable ”by hand” and amenable to writing and reading via software
• Data should be encoded as Unicode text files.
• Referencing existing data preferred over repeating data (e.g. language names)
• Compatibility with existing tools, standards and practices

https://cldf.clld.org/
Forkel, R. et al. Cross-Linguistic Data Formats, advancing data sharing and reuse
in comparative linguistics. Sci. Data. 5:180205 doi: 10.1038/sdata.2018.205 (2018).

Forkel, R. et al. Cross-Linguistic Data Formats, advancing data sharing and reuse in comparative linguistics. Sci. Data. 5:180205 doi:
10.1038/sdata.2018.205 (2018)
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Introduction to CLDF
CLDF acts as a set of standards to
ensure consistency. Used by:

• World Atlas of Language Structures
(WALS) http://wals.info

• Glottolog http://glottolog.org

• South American Indigenous Language
Structures (SAILS)

• PHOIBLE

• Intercontinental Dictionary Series (IDS)

• World Loanword Database (WOLD)

• Lexibank

• etc etc

Basically by any website of linguistic
data that looks kinda like this →
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Introduction to CLDF

In addition to the flat text files, CLDF uses
a JSON file to help keep track of important
metadata about the tables.

This includes which types of text are
allowed in which field, as well as keeping
track of more standard field types such as
language names, IPA forms, etc.

As an example, here’s part of the
languages table’s metadata from
WALS.info

"dc:conformsTo": "http://cldf.clld.org/v1.0/terms.rd...",
"dc:description": "WALS' languages and language grou...",
"tableSchema": {
"columns": [
{
"datatype": {
"base": "decimal",
"minimum": "-90", "maximum": "90"

},
"name": "Latitude", "propertyUrl": "http://cldf..."

},
{
"datatype": {
"base": "string",
"format": "[a-z0-9]{4}[1-9][0-9]{3}"

},
"propertyUrl": "http://cldf.clld.org/v1.0/term...",
"valueUrl": "http://glottolog.org/resource/lan...",
"name": "Glottocode"

}
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Conclusion



Conclusion For now, it’s most important to understand what’s behind these standards that make for
good and usable data.

• flat structures
• plain text but Unicode compliant
• data that is machine readable and human readable
• data which can be machine- and human editable
• version-control ready

Part 1 - Data collection & structuring 45



Tomorrow: We will put this into practice with the EDICTOR software to see some of the benefits of
well-structured data.

We’re going to work with some parallel data in the form of Swadesh lists. This will take you to a
Google spreadsheet containing a number of lists. Go here and copy one of the tabs (just one) to a
spreadsheet of your own.

https://tinyurl.com/ssol-swadesh
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Part 2 - Practice
SSOL 2024, České Budějovice

Jessica NIEDER & Kellen Parker VAN DAM
Lehrstuhl für Multilinguale Computerlinguistik
Universität Passau, Germany

22 August 2024



Morris Swadesh

• Doctoral student of Edward Sapir
• 1933 thesis on Nuučaan̓uɫ
• developed the list named after him of 207 concepts
meant to be used in lexicostatistics - an old system of
quantifying linguistic similarity as an effort to determine
relatedness

Cross-linguistics concept lists have a long history, but none
are as famous as those of Swadesh, namely the 100-concept
version and the 207-concept version.
The Google Sheet from yesterday is based on the 207 word
list.
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Universality of concepts

Swadesh’s list/s were intended toward basicness .

Basic concept lists exist in many forms, many attempting to adjust Swadesh lists for better cultural
fitting.

Importantly, cross-linguistic concept lists make an effort toward universal concepts .

What might be a universal concept?
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Universality of concepts

Why do we care about universals, anyway?
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Introduction to CLDF

One must still be cautious when it comes
to published data, as we may not actually
understand what’s being meant by the
glosses given.
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Polysemy, colexification/dislexification

Features such as polysemy or colexification can only be discussed when talking about languages in
comparison.

They can be useful windows into how cultures interpret and divide the lived experience.

Why might *kunmean ‘twenty’ in many other Tibeto-Burman languages, but ‘all’ in Burmese?
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Let’s look at the data



First things first

We’re going to work with some parallel data in the form of Swadesh lists. This will take you to a
Google spreadsheet containing a number of lists. Go here and copy one of the tabs (just one) to a
spreadsheet of your own.

We’ll use it later, but grab it now so we don’t get too sidetracked later.

https://tinyurl.com/ssol-swadesh
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Swadesh lists

If you’ve had a chance to look at the lists since yesterday, have you noticed anything interesting
about them?
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Swadesh lists

If you’ve had a chance to look at the lists since yesterday, have you noticed anything interesting
about them?

• gaps in coverage (missing words)
• multiple words given per concept

• what’s the difference?
• which is more basic?
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With the Swadesh data from before, pick a few languages and concepts, and try to flatten them.

Use tabs in a spreadsheet for the three tables for now.
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Goals

1. have well structured data
2. bring it into EDICTOR
3. address cognate sets & alignment

We’re going to go through this twice. Once with a sample German data set, and then again with data
of your choosing.
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EDICTOR

1. Open EDICTOR: https://edictor.org/

2. load German sample data
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EDICTOR

1. Open EDICTOR: https://edictor.org/

2. load German sample data

3. add COGID, ALIGNMENT columns

ID DOCULECT CONCEPT FORM
1 German all al
2 English all ɔːl
3 Danish all æˀl
4 Swedish all alː
5 Icelandic all atl͡ir
6 Dutch all ɑlə
7 Norwegian all ɑlə
8 German ashes aʃə
9 English ashes æʃ
10 Danish ashes asg
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NeighbourNets

With EDICTOR we can also export
neighbour-joining split networks
(NeighbourNets, seen right). These can be
useful to visualise the similarity of data across
your word list.

Note, however, that this is simply showing a
distance based visualisation of data similarity,
and may not actually tell you anything about
linguistic genealogy. Use with caution.
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