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Does covert morphological structure have 

an effect in online sentence processing? 

Some words (such as “visit”) can be used as verbs or 

nouns due to the presence of unpronounced morphology, 

or “zero morphology.” Past studies have uncovered some 

grammatical properties of these categorically ambiguous 

words, but no research has been conducted on how native 

English speakers process these words.  

In an eye tracking while reading study, we find that 

zero morphology incurs a reading time slowdown, 

independent of base category. 

The base form is determined with morphological tests, using affixes that only attach to 

the root and select for a specific category, as described in Myers’s Generalization. If there 

is a zero morpheme intervening between the base and the root morpheme, the resulting 

word will have low acceptability and/or comprehensibility.  

   Nominal affixes: -al/-ial/-ual, -ary, -ous, -ify 

   Verbal affixes: -ive, -ery, -ant, -ate, -ation 

Results 

• Native English speakers at 

Northwestern (n = 48) 

• Critical region: the ambiguous word 

alone, not including “to” or “the”. 

• Linear mixed effects models: tested 

the effects of derivation nested 

within different levels of base 

category, with item, subject, and 

mean acceptability judgement rating 

as fixed effects. 

• Significant effect (p<0.05) of 

derivation for base nouns in first pass reading, and for base verbs in 

regression path reading. (See discussion) 

• No significant effects before or after the critical region. 

• Effect size: ~50ms, Power (Post-hoc): ~0.99 

Discussion 
Because the derived conditions were read significantly slower than the non-

derived conditions in either first pass reading time or regression path 

reading time, we can conclude that zero derivation does have an effect in 

sentence processing. 

• Not predicted from an analysis of categorically ambiguous words in 

which no morphological derivation is involved 

• The sentence processing mechanism must be sensitive to the invisible/

unpronounced elements. 

 Note on eye tracking measures: Late effects (such as 

regression path reading times) can reflect early events, even if 

the effect is not statistically significant in early measures (such 

as first pass reading times); oculomotor constraints. 

• Accounts of polysemy in which categorically ambiguous words are 

separate encyclopedic entries would not predict a difference in reading 

times between underived and derived conditions. 

Experimental Design 

• Eye tracking while reading 

• Ambiguous word pairs balanced by frequency, event structure, and argument structure. 

Various additional control tests were performed post-hoc which confirmed that the 

experimental items are indeed only differentiated by zero-morphology. 

• 2x2 factorial design: base category x derivation 

• Controlling the sentential context, so as to minimize random effects. 

 

a.  John expected the paint behind his workshop.  Non-derived noun 

b.  John expected to paint behind his workshop.  Derived verb 

c.  John expected to visit after the doctor called.   Non-derived verb 

d.  John expected the visit after the doctor called.  Derived noun 
 

• Confirmed stimuli acceptability with a judgement study. Eliminated all stimuli pairs if 

one or both had a mean rating below 5 out of 7, and a standard deviation greater than 2. 
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What we know 

• Categorically ambiguous words are morphologically derived from their base 

from. Thus, “lock” as a verb is derived from “lock” as a noun with the addition 

of a zero-suffix. 

• Structural complexity results in a processing cost, resulting in a slowdown in 

fixation time on that region. 

• The mechanism of sentence processing relies on information that can be 

directly observed. 
 

Hypothesis: If zero-derived words are indeed 

processed slower, it means that the mechanism of 

sentence processing can recognize the invisible suffix 

and build complex structure accordingly. 

Future Studies 

• What’s the source of the reading time slowdown? Is it really caused by 

morphological derivation during processing, or by lexical complexity? 

• How do learners determine the base category of categorically 

ambiguous words, such that readers would behave consistently across 

words and sentences? 

• Do other forms of zero morphology in English syntax incur the same 

processing costs? Or in other languages? 
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