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Overview 
● What are modals? What do modals look like in natural languages?
● What does our database do?
● How to collect data and contribute to the database?
● What are some use cases of this database?
● Some reflections and possible future works



Semantics Universal of Modals
● Modals as ablity to talk about possible worlds
● Semantics of modals have been explicated in terms of two axes of variation: 

force and flavor (Kratzer 1981).
● Force: strong (necessity), weak (possiblity) , …
● Flavor: epistemic, deontic (...)



Examples of English Modals



Examples of St’át’icmets Modals 

source: Rullmann, H., Matthewson, L., & Davis, H. (2008)



Database for Modals in Natural Languages
● Ideally, we would like to derive a full paradigm of  modal expression and 

(force,flavor) pair with can_express value in natural languages so that we can 
acquire the meaning representation of modals.



Database for Modals in Natural Languages
● 17 languages, 5 from 

semantics fieldwork, 12 
from reference grammar

● https://github.com/CLM
BRs/modal-typology

https://github.com/CLMBRs/modal-typology
https://github.com/CLMBRs/modal-typology


Data Format
● Raw format (/basic-format):

○ modal.csv: expressions, force-flavor pair and can_express values for each language
○ metadata.yml: contains information about language, source and citation

● CLDF format (/cldf-format):
○ convert raw format into a database in the Cross-Linguistics Dataset Format 
○ CLDF format can be later consumed by tools to develop interactive web applications

Contributing to database (more details in contributing.md):
● Fork the github repository 
● Create a language folder under /basic-format
● Add file metadata.yml, modals.csv to the created folder
● Edit source.bib to reflect source of the data
● Submit a pull request to the main repository 



Data Collection
There are several ways of collecting modals in natural languages

● From descriptive source 
○ targeted semantics fieldwork 
○ general reference grammar

● From elicitation 
○ consult native speakers directly with pre-established questionnaire (Vander Klok, 2021)
○ crowdsource semantics elicitation (Beekhuizen and Stevenson, 2015 )

■ more applicable to dominant languages



Use Case: Efficient Communication Analysis

● Simplicity - informativeness 
tradeoff in artificial languages 

● Naturalness significantly 
correlated to optimality

● What about actual natural 
languages?

source: Imel, N., & Steinert-Threlkeld, 
S. (2022).



Use Case: IFF
● Independence of Force and Flavor (Steinert-Threlkeld et al., 2022)

○ all modals in natural languages satisfy the independence of force and flavor property

○ if a modal can express (fo1,fl1) and (fo2,fl2), then it can also express (fo1,fl2) and (fo2,fl1)

● We provide a simple tool iff.py to check whether this property holds for 

languages in the database and output counter examples if there’s any.



Conclusion  
● Introduced a database on modal typology
● Collected data in various format and from 

various sources
● Employed to several use cases (efficient 

communication & IFF)

Future Work

● Data visualization using CLDF format
● Extend the database using semantics 

elicitation methods
● Detailed syntactic information about 

modal expressions



Thank you! 
Questions?
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