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Morphological analysis and generation are essen-

tial to many natural language processing tasks. 

There are now a number of tools for developing 

finite-state transducers (FSTs), which can be run 

either as analysers or as generators, for languages 

that are well studied and increasingly sophisti-

cated algorithms for the automatic learning of 

morphology for languages with sufficient data. 

However, for most languages, there are neither 

sufficient linguistic resources nor sufficient data. 

One way of creating computational resources for 

languages that do not have many is to start with 

the resources that exist for other, closely related 

languages and then to learn differences based on 

the limited data available (Pretorius and Bosch, 

2009). In this project, we apply this general idea 

to the problem of morphology learning and im-

plement it for the specific case of the languages 

Wolaytta and Gofa. 

Wolaytta and Gofa are members of the poorly 

researched Omotic family, spoken in southwest-

ern Ethiopia. Wolaytta is the most spoken and 

best studied of the roughly 30 Omotic languages, 

while the closely related language Gofa has very 

few resources of any sort. 

Given a target language (TL) whose morphol-

ogy we would like to learn, our approach starts 

with a related, “source” language (SL) whose 

morphology is known. We assume the availabil-

ity (or development as part of the project) of an 

FST for the SL. We also assume a small set of 

bilinguals who are literate in both SL and TL and 

can provide the system with word–word transla-

tion pairs. 

The system begins with the assumption that 

SL and TL have identical morphology; a copy of 

the FST for the SL is the initial state for the TL. 

Given a translation pair, the basic idea is to at-

tempt to translate the SL word, using the current 

state of the system’s TL knowledge, and com-

pare the result with the correct TL translation. 

Small differences between the predicted and cor-

rect TL words lead to learning: the TL FST is 

modified in some way. Possible updates to the 

FST include modifications to the form of roots or 

affixes, to morphotactics (the sequence of poten-

tial affixes), and to alternation rules, which are 

responsible for the morphophonological changes 

that may take place at the boundaries between 

morphemes. 

The project began in spring 2016 and will 

terminate in spring 2018. The first author has 

received funding for the research from the IT 

PhD program of Addis Ababa University. The 

expected outcomes of the project, all free, open-

source, and available on GitHub under a GNU 

GPL3.0 license, are: (1) morphological analys-

er/generators (FSTs) for Wolaytta and Gofa, (2) 

a toolkit for the learning of FSTs for under-

resourced languages based on the known mor-

phology of a related language and a set of trans-

lation pairs. 

Efforts so far have focused on developing an 

FST for Wolaytta, using the Helsinki Finite-State 

Transducer toolkit (Lindén et al., 2009), on col-

lecting a data set of translation pairs from 

Wolaytta–Gofa bilinguals, and on solving the 

basic task of isolating roots and affixes when one 

or the other of these differs in a translation pair. 

We are currently focusing on the more com-

plex tasks of learning differences in the order or 

number of affixes and learning modified or new 

alternation rules. In both cases, it may be neces-

sary to constrain the search space with phonolog-

ical biases, for example, towards alternation rules 

that implement assimilation. 
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