Do listeners detect prediction errors in lexical tone? An investigation with tone sandhi in
Mandarin Chinese shows unexpected prediction inhibition
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The ability to predict is key to real-time language comprehension. Previous research found that
humans can not only use a wide array of information to predict, but they are also very good at
detecting prediction errors and revising their predictions on the fly [1]. A recent eye-tracking study
showed that native Mandarin Chinese speakers use their knowledge about lexical tones and a
specific tone sandhi rule (T3 sandhi) to predict upcoming language [2]. In this study, we used a
visual-world eye-tracking paradigm to ask whether listeners can detect an early sign of prediction
error purely in the lexical tone of a numeral and use it to revise their noun prediction accordingly.
Results suggest that listeners can use prediction-inconsistent classifiers, but not tone, to revise
theirnounTpredictions. However, an unexpected ‘resetting’ eye-movement pattern observed prior
to the numeral suggests that listeners may have inhibited their predictions to some degree.
Method. In the present experiment, participants (n=38) saw pairs of objects on the screen while
listening to highly constraining sentences in Mandarin Chinese and were asked to select the
object mentioned in the sentence as quickly as possible. Feedback was given on accuracy and
speed after each trial with a traffic light feedback system (2). While 2/3 of all sentences in the
experiment (100 fillers) ended with the expected noun, the other 1/3 (10 fillers and 40
experimental items) endedwithran'unexpected but’congruousinoun. In the experimental items,
the target noun always appeared in a numeral-classifier-noun phrase (critical NP; 1); it was always
depicted alongside the expected noun on the screen, and the nouns were always associated with
distinct nominal classifiers. IiRftheDifferent Tone'condition; thelnounswere'chosen'suchithatithe
numeral in the critical NP had a different lexical tone (as a result of undergoing tone sandhi)
depending on the noun and the classifier it was associated with. Thus, prior to the classifier and
noun, the tone of the numeral itself could already signal to the participants that their noun
predictionwaswrong. Meanwhile, in the Same Tone condition, the two nouns were chosen such
that the numeral always had the same lexical tone and as such was uninformative. Further, half
of the experimental items had the numeral yi (‘one’) that undergoes the yi sandhi, while the other
half had the numeral liang (‘two’), where the T3 sandhi is applicable.

Results and Discussion. Divergence point analysis using bootstrapping methods [3] did not
reveal a significant difference in the onset of looks to the unexpected target between the Same
Tone and Different Tone conditions. Mixed-effects linear model did not reveal significant
differences between conditions in log reaction times, either. Thus, we did not find evidence for
listeners’ ability to detect prediction error in the numeral’s tone alone. However, we observed a
somewhat unexpected eye movement pattern around the onset of the critical NP (Figs 1, 2).
Although listeners were slightly more likely to look towards the expected object during the
sentence context, this preference seemed to have ‘reset’ by the start of the critical NP, such that
looks to both objects were at chance level until the classifier is heard. ThiS¥Suggests that
participants may have strategically inhibited their noun prediction computations in anticipation of
thereritical®NPl Under time pressure posed by the choosing-while-listening task, listeners may
have chosen to wait and rely on the classifier to predict the noun, as it was perceptually salient
and highly reliable. Future studies will be needed to investigate this possibility. The present results
may still be taken to suggest that listeners cannot use the tone of the numeral itself to identify the
upcoming noun, but we cannot rule out the possibility that listeners’ ability to detect a prediction-
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mismatch tone in the numeral may have been hampered when they chose to inhibit or ‘reset’ their
prediction.
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