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Some Tentative Answers

The Challenge of Language Comprehension

* We must decode a sequence of letters or sounds that unfold
rapidly in real time...

* ...Inanoisy environment

e ...inthe face of ambiguity at all levels of the language code.

To overcome this challenge, we draw upon stored linguistic and
real-world knowledge, which we can mobilize very quickly as
language unfolds in real time.

Do we use this stored information to predict
upcoming information prior to bottom-up input?

Well, what do you mean by prediction?

Are you assuming

* an all-or-nothing phenomenon (we either predict or we don’t)?

* that prediction = lexical prediction (we predict either a specific
lexical item, or group of lexical items)?

What / mean by prediction

* QOccurs at multiple levels of representation: semantic features (1),
coarse semantic features (2), syntax (3), phonology (4), orthography (5)

 Graded (6)

* Probabilistic (7)

1. Can the level of representation at which we predict determine what
heurocognitive mechanisms we engage to integrate an incoming word

into its context?

In a probabilistic Bayesian framework of neurocognition, integration = prediction error =
difference between what we predict and what we get.

Predictions of specific event(s): predictions of mapping(s) between wordform (phonology,
orthography), semantic features and syntactic properties of a specific incoming word.

So if incoming word matches on syntax but mismatches semantic features and/or
wordform, then integration is at the semantic-wordform interface.

Predictions of event structure(s): predictions of mapping(s) between coarse semantic features
(e.g. animacy) and syntactic properties of an incoming word.

So if incoming word mismatches on coarse semantic features and/or syntax, then integration is
at the semantic-syntactic interface.

2. Can the strength/certainty of our predictions determine what
heurocognitive mechanisms we engage to integrate an incoming

word into its context?

In a probabilistic Bayesian framework, prediction error is weighted by the certainty of our
beliefs/predictions (in information theory, formalized as entropy).

So if incoming word violates a strong, high certainty prediction, this triggers a shift outside
existing hypothesis space: its integration into context is through (delayed) bottom-up
processing.

And if an incoming word is consistent with one of a few medium certainty predictions, it cannot
be integrated until its competitor predictions are suppressed: its integration into context is
through (delayed) top-down selection.
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Conclusions

The cognitive mechanisms and the neural networks we recruit to integrate a word into its

context depend not only on the representations (form, semantic, syntactic) encoded in the
lexical entry of the incoming word, but also on the representational level of our predictions,

and the strength/certainty of these predictions.

Therefore, the cognitive mechanisms and neural networks we recruit to integrate a word
into its context will depend not only on the nature of the linguistic input (the context and
the incoming word), but also on the reliability of the input and the speed with which it
unfolds, the wider statistical structure of the environment, the task at hand and on
individual differences in predictive processing.
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