}

N
IIIII W
= ‘_ﬂ

UNIVERSITEIT
GENT

E cingulus pluram: Multiple
computational roles of anterior

cingulate activity

Willilam Alexander
Ghent University



}

%gﬁ

UNIVERSITEIT

~" What do we want out of a theory?

It should:

AExplain some set of data
Aredict future observations

It might:
AGeneralize to novel contexts

Anform and constrain the function of additional
regions
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= Predicted Response-Outcome
Model

Training Signal

Prediction Error Outcome
(Prediction - Outcome)

Additional Effects

Error Likelihood Multiple Responses
Unexpected Errors Time on Task
Unexpected Correct Feedback Delay of Feedback
Environmental Volatility Speed-Accuracy Tradeoff

Multiple Outcome Predictions And ot hersé
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Monitoring Multiple Outcomes

Prediction Evaluation
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" ACC in stimulus processing

Pain-avoidance trials
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Anticipation of cue presentation
Koyama et al., 2001

Koyama et al., 2001

Overlap of error and novelty effects
Wessel et al., 2012
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A Informative cues > Uninformative cues

Model Activity
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" Other Contexts

Stimulus Processing

Global vs. local control T Blais & Bunge, 2010

Mismatch Negativity T Crottaz-Herbette & Menon, 2006
Bayesian Surprise 1 Ide et al., 2013

Social Neuroscience

Monitoring outcomes for others i Apps et al., 2012

Signaling otilChangeeétalr,2008ar d s
Detecting errors by others i Yoshida et al., 2012

Clinical Neuroscience

ACC activity in substance dependence i Alexander et al., submitted

Affective Neuroscience

Surprising absence of pain T Jahn et al., in preparation
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- Interactions with dIPFC

Anterior Primary motor

premotor cortex
Premotor (BA 4)

cortex cortex

Dorsolateral (BAS) (BA 6)
prefrontal cortex
(BA 9/46)

Lateral
frontopolar

cortex

Ventral

Anterior Posterior
Rostral Caudal
TRENDS in Cognitive Sciences

Badre, 2008, Trends in Cognitive Sciences
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- Interactions with dIPFC
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Taren et al., 2011, J Neurosci
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Error Representation Hypothesis

Error signals generated by ACC train error representations in dIPFC
which are then associated with task-relevant stimuli. Error

representations maintained in dIPFC modulate predictions in ACC
ACC

Error signals from
ACC train error
representations in
dIPFC

Prediction

>

Cue

dIPFC Error
representations Representations
modulate
predictions in /
1o
. Error signals from
ACC train BG
gating mechanism
Basal -
} Representations in dIPFC
Ganglia

are selectively activated by
BG



}

%/

UNIVERSITEIT
GENT

Stimulus

Basal Ganglia

Stimulus

Rep
)

O
@
a

Outcome
Prediction
)

Outcome

Hierarchical Error Representation Model

Feedback
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Stimulus

Hierarchical Error Representation Model
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Koechlin 2003, Science



