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Background

Morphological productivity 
● Arises despite exceptions, as in the English past 

tense (left)
● May be restricted to subgroups, as in German 

noun plurals (right)

Children learn these rules on sparse input 

Contribution
We present a model of morphological learning 
capable of extracting linguistically interpretable 
rules from developmentally plausible 
vocabularies. 

Model 
The Tolerance Principle (TP):

● A hypothesized rule r that may be applied to N 
lexical items (types) in the learner's vocabulary is 
productive iff the number of observed exceptions, e,  
to r among those N items, satisfies  e ≤ N/lnN  

Learning Procedure:
● Hypothesize a rule over morphosemantic and 

phonological features and check against TP 
● If TP fails, perform best-first search by subdividing 

based on the most frequent suffix and recursing 

Input: (Lemma, inflected, feature) pairs
○ English: (walk, {3, SINGULAR, PAST}, walked)
○ German: (Sache, {FEMININE}, Sachen)

● 10 splits of stochiastically sampled nouns from 
German CELEX and verbs from English CHILDES

● Morphosemantic features provided:
○ Person, number, and tense for English
○ Number, case and gender for German

● Phonological features extracted by learner from ends 
of lemmas if morphosemantic features insufficient

Results & Discussion

● The model is applied 
to 200 novel English 
and 640 novel German 
lemmas 

● Our model's learning 
curves mirror 
acquisition patterns, 
including the 
U-shaped English 
learning curve.

● The model produces 
linguistically 
interpretable rules 
that align with theoretical descriptions: 
○ Rules learned on 300 English words (left) describe the past 

tense voicing alternation
○ Rules learned on 800 German words (right) describe 

several phonological rules from the theoretical literature 
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