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LANGUAGE PREDICTION

Language Prediction — A process during language comprehension in
which individuals anticipate upcoming information.

’
°

E.g., “The boy peeled the large

“banana” “apple” “cucumber”

“orange” “potato” “computer”



LANGUAGE PREDICTION AND PRODUCTION

Prediction declines likely
related to declines in Prediction
cognitive resources redermeer, 2007,
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PREDICTION IS PRODUCTION EVIDENCE

In toddlers, higher productive vocabulary = More Looks to the target in a preferential
Iooking paradigmmam & Huettig, 2012).

In younger adults, higher production fluency (i.e., verbal fluency) predicted anticipatory
eye gaze in Visual World Paradigm(Himz, Meyer, & Huettig, 2017).

In an EEG study, participants whose language production system was occupied showed
no N400 effect while participants in other conditions did show the N400 effect arn, 8ranei &

Bar, 2018).

Takeaway:
Language production abilities are positively related to language prediction abilities.

When the language production system is otherwise engaged, prediction cannot occur.



PREDICTION, PRODUCTION, AND AGING

In an EEG study, older adults did not show the prefrontal positivity pattern
(500 — 900 ms) associated with disconfirmed predictions that was observed
in )’O u nge r a.d u ItS(Federmeier, Kutas, & Schul, 2010).

However, within older adults, those with higher categorical verbal fluency were more
likely to show the pattern.

In another study manipulating sentence constraint, for the highly constrained
(i.e., more predictable) sentences, older adults showed a smaller, and delayed,
N400 effect than the younger adultsreemeer s s 2005,



UNDERLYING MECHANISMS

Working Memory and Processing Speed:
N400 latency in older adults predicted by reading spanedermeier & kutas, 2005)

Working memory and processing speed predict anticipatory gaze
independent of AZ € (Huettig & Janse, 2017)

Reading Experience:
Trains the prediction systemnuetigs cuer 2019)

Improves verbal working memory et Guerra, 2019



RESEARCH QUESTIONS

Is there a relationship between language prediction and language
production!?

Assuming there is a relationship, does it differ with age!?



MEASURING PREDICTION ONLINE

Predictable Non-Predictable
The boy peeled the large The boy drew the large banana
banana while he was sitting in while he was sitting in the
the cafeteria. cafeteria.




THE CURRENT PROJECT

Experiment

Aims

Exp. 1 — Self-Paced Reading

Compare reading times for predictable and non-
predictable sentences.

Exp. 2 — Self-Paced Reading with
Context

Examine how context affects reading times.
Compare reading times for predictable and non-
predictable sentences when provided with
additional context.

Exp. 3 — Blocked Self-Paced Reading

Examine the effect of anticipating production on
reading times, picture naming accuracy, and
reaction times.

Exp. 4 — Blocked Self-Paced Reading
with Context

Examine how additional context influences the
effect of anticipating production on reading
times, picture naming accuracy, and reaction
times.




STUDIES | AND 2

Other Measures
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STUDIES I AND 2 RESULTS

Language Production:
e Study | =Younger and older adults did not significantly differ

* Study 2 =Younger adults had better language production abilities

Language Prediction:
* No evidence of prediction occurring

* Reading times at the critical region did not differ across sentence types

Language Prediction and Production:
* Language Production (offline) did not predict reading times

FfetirafiGniealyses:
* Rivfeffarmcaf imededpodidworlsign ifieandy b pnefie fsig sgféed, of axdingest prniepaedd to

study |.



STUDIES | AND 2 RESULTS

Younger adults had faster reading times than older adults

* Possibly effect of processing speed or motivation

Study 1: Younger Adults Exhibited Faster Reading Times at the Critical Region Study 2: Younger Adults Exhibited Faster Reading Times at the Critical Region
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Prediction Score

STUDIES I AND 2 RESULTS

Higher working memory and more reading experience associated with higher
prediction scores.

Study 2: Working Memory Main Effect on Prediction Score Study 2: Reading Experience Main Effect on Prediction Score
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STUDIES I AND 2 RESULTS

Language Production:
* In study [, the older adults performed like younger adults

Language Prediction:
* Self-paced reading alone might not encourage prediction or be able to
adequately detect prediction

Language Prediction and Production:
* No evidence for prediction, so unsurprising that production doesn’t predict reading
times

Effect of Context:
* No evidence for prediction, but possibly related to individual differences



STUDIES 3 AND 4

Block |I: Comprehension
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STUDIES 3 AND 4 RESULTS

Language Production:
* Younger adults had better language production abilities

Language Prediction (Block I):

* Study 3: No evidence of prediction in the comprehension-only block
 Study 4: Predictable sentences had faster critical region reading times than non-

predictable reading times in the comprehension-only block

Language Prediction and Production:

* Language Production (offline) did not predict reading times in either block, nor naming
response times or accuracy

FfetirafiGniealyses:

* Rivfeffarmcaf imodedytiodi dworlsign ifieandy b pnefie fsing sgféed, of axdingest prniepaedd to

study 3.



STUDIES 3 AND 4 RESULTS

In Both Studies:
| .Verb critical region reading times were faster in block 2
2. Predictable Items were named faster than non-predictable items

3.Younger adults named items faster than older adults



STUDIES 3 AND 4 RESULTS

* Older adults showed greater differences in response times between sentence conditions
* Predicting vs. Not Predicting or Effect of Error Monitoring?

Study 3: Age Group by Sentence Condition Interaction
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STUDIES 3 AND 4 RESULTS

Study 3: Age Group by Sentence Condition Interaction

* Interaction Not Observed in Study 4

1900 1

e However, there was a main effect of

sentence type on accuracy Age Group
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* Greater prediction during non-
predictable sentences!
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STUDIES 3 AND 4 RESULTS

Prediction Score
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Prediction Score
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STUDIES 3 AND 4 RESULTS

Effect of Age Group on Comprehension Block Prediction Score

Effect of Age Group on Production Block Prediction Score
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GENERAL DISCUSSION

* No effect of language production composite score, even on language
production measures

* Limited prediction effects

* No moderation effects



CONCLUSIONS

Prediction is Production?

* Evidence that giving participants the expectation to produce
encourages prediction

* Evidence that younger and older adults both show a relationship
between the prediction and production, but older adults do show
some behavioral differences, possibly due to general declines
cognition.
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