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Outline

1. Identify commonplace issues with reuse of language
documentation data

2. Describe a workflow based on the use of a specific software toolkit
3. Describe implementation use case



Challenges in the reuse of
language documentation data



Reuse of language documentation data

• Typological/cross-linguistic studies rely on corpus data
• Different sources (archives, fieldwork, data exchange)

Two main challenges

• Evaluation of suitability for research question
• Data processing (evaluation, annotation, analysis)

• Different data formats



Suitability evaluation of a data set

• Includes fine-grained assessment (e.g., occurrence of linguistic
phenomena)

• Metadata as potential source of information
• FAIR metadata?

“meta(data) [that are] richly described with a plurality of accurate and
relevant attributes”, or “(meta)data [that do not] meet
domain-relevant community standards” (Wilkinson et al., 2016, p.4)

• Search capabilities in archive interfaces?
• Data exploration

• can be expensive



Handling different data formats

Evaluation of data sets

• Different data formats = different tools?
• Tools suitable for analysis? (Can I search at all?)
• Analysis comparability across corpora from different formats?

(Can I compare the results of the search?)
• Analysis compatibility: can same features be queried across

formats/corpora? (Can I search for the same thing?)



A software-driven workflow



Strategy for solving evaluation and format issues

• Use a software for fine-grained data exploration
(ANNIS, Krause and Zeldes, 2016)

• Bypass missing/incomplete metadata
• Reduce cost of data exploration

• Automatically convert between formats
(Pepper, Zipser et al., 2011)

• corpus-tools.org
(Apache License, Version 2.0)

http://corpus-tools.org


ANNIS GUI (language documentation data)



ANNIS GUI (multi-layer corpus data)



Requirements for evaluation in ANNIS

• Evaluation based on knowledge about existing annotations
• ANNIS provides an overview of existing annotations and example

queries
• Corpora must exist in the ANNIS format

• (Automatable) conversion solves the data formats issue



Workflow

• (Typological) research may need additional annotation
• Workflow includes:

1. Evaluation of candidate data sets for study or single research questions
2. Compilation of study data sets
3. Annotation
4. Analysis
5. Formulation of research results

• Iterations of 3.–5.
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Case study: Workflow
implementation in the
MelaTAMP project



MelaTAMP

• 2016–2019, DFG-funded (grant no. 273640553)
• M. Krifka (PI), K. von Prince (PI), A. Krajinovic (Researcher),

me (RSE), A. Tjuka & L. Weißmann (student assistants)
• Research question: TAMP systems in Melanesian

(mood-prominent) languages
• Data sets: 13 corpora in 3 formats (Toolbox, ELAN, FLEx)

from 7 researchers (project staff and collaborators)
• RDM: HZSK repository & PARADISEC

• HZSK prefers deposit in EXMARaLDA format
• ANNIS also available



Corpora

Language ISO 639-3 Tokens Country Elicitator Format (Software)

Daakie ptv ~86k Vanuatu Krifka (2013) Text (Toolbox)
Daakie ptv ~3k Vanuatu Manfred Krifka Text (Toolbox)
Daakaka bpa ~59k Vanuatu von Prince (2013a) Text (Toolbox)
Daakaka bpa ~80k Vanuatu Kilu von Prince XML (ELAN)
Dalkalaen ~30k Vanuatu von Prince (2013b) Text (Toolbox)
Dalkalaen ~13k Vanuatu Kilu von Prince XML (ELAN)
North Ambrym mmg ~24k Vanuatu Franjieh (2013) XML (FLEx)
North Ambrym mmg ~15k Vanuatu Michael Franjieh XML (ELAN)
Mavea mkv ~30k Vanuatu Guérin (2006) Text (Toolbox)
Mavea mkv ~12k Vanuatu Valérie Guérin Text (Toolbox)
South Efate erk ~54k Vanuatu Thieberger (2006) Text (Toolbox)
South Efate erk ~15k Vanuatu Ana Krajinovic XML (ELAN)
Saliba/Logea sbe ~138k PNG Margetts et al. (2017) Text (Toolbox)



Evaluation

• Controlled to some extent, no unbound evaluation (own data,
newly elicited, direct exchange)

• Evaluation for different detailed research questions in ANNIS
• E.g., “For a study of habitual contexts of repetition events, which

corpora contain repetition events?”



Evaluation



Annotation

• Toolbox interlinear text
• (+) Researcher preference
• (+) RegEx
• (+) Human-readability & quick manual annotation
• (–) Underdefined
• (–) Only most basic validation possible

\_sh v3.0 400 Text
\id {Document}
\some_marker {e.g., metadata}

\ref {phrase}
\tx Lexical information
\mb Morphological information



Conversion process

• Pepper: CLI tool taking workflow decriptions as input
• Enables n:n conversion via intermediate model, a Salt instance

(Zipser and Romary, 2010)
• Salt is a versatile graph-based meta-model for linguistic data



Pepper



Salt



Example: Toolbox import (ToolboxTextModules)

Druskat (2018b)

• Tokenization
• Span building
• Normalization
• Index-based sub-spanning (not supported in Toolbox)
• Detection & “fixing” of interlinearization errors



Conversion configuration

<?xml version='1.0' encoding='UTF-8'?>
<pepper-job id="daakaka-toolbox-corpus-toolbox-to-annis" version="1.0">

<importer name="ToolboxTextImporter" path="../toolbox-corpus/toolbox/">
<property key="subrefDefinitionMarker">subref</property>
<property key="subrefAnnotationMarkers">clause, time, mood, event, polarity</property>
<property key="normalizeMarkers">true</property>

</importer>
<manipulator name="OrderRelationAdder">

<customization>
<property key="segmentation-layers">{ref}</property>

</customization>
</manipulator>
<exporter name="ANNISExporter" path="../toolbox-corpus/annis/">

<property key="clobber.visualisation">false</property>
<property key="corpusName">daakaka-toolbox</property>

</exporter>
</pepper-job>



Workflow

1. Convert corpora to Toolbox format
• Manual ELAN export
• Pepper FLExModules (Druskat, 2018a) import + Pepper

ToolboxTextModules (Druskat, 2018b) export
2. Convert from Toolbox format to ANNIS & upload to ANNIS

• Pepper ToolboxTextModules import + Pepper ANNISModules
(pepperModules-ANNISModules Team, 2018) export

3. Convert from Toolbox to EXMARaLDA .exb and save for deposit
• Pepper ToolboxTextModules import + Pepper EXMARaLDAModules

(pepperModules-EXMARaLDAModules Team, 2018) export



Reproducible conversion

• Conversion paths in Pepper can be persisted in XML for
reproducible conversion

• Speeds up the conversion process, enables automation
• Enables conversion testing (implicitly implemented in module

unit tests)
• Enables “continuous analysis” (Beaulieu-Jones and Greene,

2017) via automated CI whenever annotations change



Concrete workflow
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Analysis example

(?) “Which subject markers can the progressive marker in Nafsan
combine with?”



Analysis example

(!) “The progressive marker in Nafsan (PROG) can combine with
realis subject markers (RS), perfect subject markers (PS) and irrealis
subject markers (IRS), i.e., some markers have restrictions on
subject markers they combine with. The analysis also shows some
other combinations like ‘still’, ‘unable’ and ‘every’ which come in
between the subject marking and the verb.”



Conclusion



Conclusion

• ANNIS for data exploration and corpus queries
• Implementation of the (continuous) annotation–analysis part of

the proposed workflow in MelaTAMP
• Enablement of evaluation through the provision of new Pepper

modules
• Potential for circumvention of obstacles to data reuse of non-FAIR

data sets
• Automation enabled us to efficiently analyse expressions of

irrealis and habitual contexts across our corpora
(von Prince et al., 2019, von Prince et al., forthcoming)



Thank you!

Mahalo!

Questions?

• hu.berlin/melatamp
• corpus-tools.org
• sdruskat.net
• stephan.druskat@hu-berlin.de
• Twitter: @stdruskat

https://hu.berlin/melatamp
http://corpus-tools.org
https://sdruskat.net
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