A

/A Dual Integrator Model determines the When and What in perceptual decisions\

ipfllBAaPS 9 Lluis Herandez-Navarro ', Ainhoa Hermoso-Mendizabal ', Daniel Duque Doncos ', Jaime de la Rocha " and Alex Hyafil > ‘upf.”

wa Ry
[ AN oSS
A pe "‘r'u‘

"Institut d’'Investigacions Biomédiques August Pi i Sunyer, Barcelona, Spain. °Center for Brain and Cognition, Universitat Pompeu Fabra, Barcelona, Spain. * Co-supervisors.

/

Introducti

on

\

Decisions in animals are not only grounded on current stimulus
information, but urgency and previous experiences do also play an
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/RTS are determined by

a stimulus integrator.

However, choices are INTEGRATOR

always set by the
stimulus integrator as the URGENCY
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The Dual Integrator Model

Fixation Breaks: unfinished fixation periods

due to invalid early responses (before
stimulus onset).

Express responses: urgency-triggered
responses after stimulus onset but before any
posible stimulus-triggered responses.
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" RTs arise from two independent processes\

Express RTs (<80
ms) are totally
independent of

\is constant with RT.
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Rats also show

stimulion RTs.

express

responses (RT<75ms) for this
lateral intensity discrimination
task, with earlier impact of the

50 r

N
o

w
o

Time Delay At (ms)

—— Stim. strength = 1

| —Stim. strength = 0.5

——Stim. strength = 0.25
—Stim. strength = 0
Silent

50 100

Sound

RT distribution

-300 -200 -100 O

Bl Data

=—Dual Integrator Fit
Stimulus Integrator| |

—=Urgency Integrator

100 200 300

RT (ms)

\ Silent

Stimulus Strength

400

150

200

RT (ms)

The Dual Model

also captures
standard sound
trials’ RTs in this
second task.
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As expected, express RTs
for standard sound trials
and for silent trials are

indistinguishable.

Silent stimuli slow down
long RTs with respect to

/Dual Model predicts RTs in silent trials task\

Rats (N=3) also performed a lateral intensity discrimination task with 10% silent random catch trials (no
stimulus) to test the Dual Model.
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The Dual Model predicts that silent trials’ RTs only arise from the urgency integrator, which can be estimated
from standard sound trials. The model predictions are consistent with the experimental data.
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/Dual model predicts Fixation Breaks and RTS\

The Stimulus
integrator RT
distribution is
approximated
by an Inverse
Gaussian
distribution
(1G).
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The Urgency
Integrator is
modeled by
another IG.
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The FB-RT distribution is governed by the first integrator (urgency integrator or stimulus integrator) that hits the
threshold, on a trial-by-trial basis. Both processes are modelled asdrift-diffusion processes.
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/General expressions for the p.d.f. and\
c.d.f. of the fastest-of-two processes:
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The Dual Model is consistent with the experimental data.

The Stimulus integrator driftis stimulus-dependent.

The Urgency Integratorisindependent of the stimulus.
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Trialindex slows down the urgency integrator, probably due torats’ tiredness and satiety.
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Post-error slowing is consistent with the combination of an early temporal onset and a slower drift of integration.
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onclusions

l. In reaction time perceptual task in rats, RTs arise from two distinct integration processes: a stimulus-independenﬁ
urgency integrator anticipating stimulus onset, and a standard stimulus integrator accumulating evidence.

I1. Asecond task with silent catch trials unveils the full RT distribution of the urgency integrator, which can be predicted from standard sound trials.

ul. The urgency integrator strongly contributes to the post-error slowing effect by lowering its drift, which is also modulated by tiredness and satiety./
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