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There rarely exists a clear mapping between the physical signal and our internal representations. When faced 
with such uncertainty, knowledge of higher-order information could be recruited to parse the signal. It has been 
demonstrated that the lexicon biases the identification of ambiguous phonetic segments [1,2], and small portions 
of a sentence replaced by noise are difficult to detect [3]. Here, we asked whether specific grammatical 
information might also influence low-level perceptual processes. We show that, in Spanish, phrase-level gender 
agreement, or the expectation of it, biases the identification of ambiguous vowels. 

Sixteen noun-adjective pairs (8 masculine, e.g., fallo tonto ‘stupid mistake’; 8 feminine, e.g., cocina bonita 
‘beautiful kitchen’) were recorded by a native speaker of Spanish. Each adjective (8 total) was paired with one 
masculine and one feminine noun. A semantic plausibility-rating task indicated no differences between the pairs. 
The first (F1) and second formants (F2) of a naturally produced [o] vowel token (spliced from the recorded 
adjectives) were manipulated using an LPC Analysis/Reanalysis method in Praat [4], creating a 7-step continuum 
between /o/ and /a/. The synthesized tokens were then respliced onto the adjectives, yielding, for each adjective, 
a continuum from its masculine, e.g., bonito, to its feminine, e.g., bonita, form. During the experiment, participants 
(n=24) responded as to whether they perceived /o/ or /a/ as the adjective-final vowel either without a preceding 
noun (No Context) or following a noun (Masculine or Feminine). If participants use grammatical gender to bias 
low-level identification, we should observe more /o/ responses to the ambiguous vowels, i.e., tokens in the middle 
of the 7-step continuum, when preceded by a masculine noun, and fewer /o/ responses when preceded by a 
feminine noun. 

We found a step-function identification curve in each of the three contexts, consistent with previous findings [5]. At 
the ambiguous steps along the continuum, in our planned comparisons, we found a reliable difference in the 
identification response: adjective-final ambiguous vowels in a Masculine context were more likely to be judged as 
/o/ than those in the Feminine context, and vice versa with /a/ judgments (step 4: t(23)=2.27, p<0.05; step 5: 
t(23)=2.53, p<0.05; step 3: t(23)=1.73, p<0.089). As expected, near the ends of the continuum, where the signal 
is essentially unambiguous, no shift was observed. Additionally, there was no main effect of Context, suggesting 
that the identification of the vowel was not modulated by the presence or absence of a noun alone, but instead by 
its gender. In a subsequent AX discrimination task, we found no effect of the preceding nominal context. We note 
that effects of higher-order bias, e.g., the Ganong effect, are typically reported for identification tasks; we are 
unaware of any similar effects in discrimination tasks. 

These results indicate that phrasal-level expectation can influence vowel identification, consistent with models 
wherein listeners generate specific predictions [6], which can be based on morphosyntactic knowledge. We take 
the results to suggest that the dynamic application of higher-order linguistic knowledge to the incoming signal may 
be a mechanism of phrase- and sentence-level ‘prediction’ computations. 
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