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Modeling the brain's representation
of abstraction and probability
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— Abstract

Adaptive behavior relies on activity-dependent synaptic plasticity to sculpt internal
models of the world. | introduce two complementary frameworks for how the brain
encodes abstraction and probability. Regarding abstract representations, we first
propose a three-factor plasticity rule for nonlinear dimensionality reduction in a three-
layer network inspired by the Drosophila olfactory circuit. This rule approximates the
t-SNE algorithm and reproduces experimental findings from fly studies. Next, we
describe a dual-pathway hippocampal model-featuring a dense, direct input path and
a sparse, indirect input path-where modulation of inhibitory tone toggles recall
between abstract categories and concrete exemplars. Regarding probabilistic
representations, we exploit chaotic fluctuations in a recurrent network to perform
Bayesian posterior sampling. Trained with biologically plausible learning on a cue-
integration task, the network reliably approximates target distributions despite chaos-
induced sensitivity to initial conditions. Together, these models illustrate how synaptic
plasticity and neural dynamics could underlie abstract and probabilistic internal
representations.

¥ FEIF—3. KERE T RIESR D FEHREE 2R 10-IRTY BEER. LE-MOREABDETT.
e, AEIF-ERA 15:00 HSFHED The 68th DIl IF—2FFIIILICKY, KERFHIEIF—H{U

REOHRELVET,
+’ﬁ*ﬁfﬁ*ﬁ*ﬁ!*ﬁ*ﬁfﬁ*ﬁ*ﬁ!*ﬁt*ﬁt*ﬁ*ﬁ*ﬁ!*ﬁ!*ﬁt*ﬁ*ﬁ*ﬁ!*ﬁ!*ﬁt*ﬁt*ﬁ*ﬁ!*ﬁ!*ﬁ*ﬁfﬁ*ﬁ!*ﬁ!*ﬁ*ﬁfﬁ*ﬁ*ﬁ!*ﬁ*ﬁ*ﬁ*ﬁ*ﬁ*S{*ﬁ*ﬁ*ﬁ*ﬁ*S{*ﬁ*ﬁ*ﬁ*ﬁ*S{*ﬁ*ﬁ*ﬁ*ﬁ*S{*ﬁ*ﬁ*ﬁ*ﬁ*S{*ﬁ*ﬁ*ﬁ*ﬁ*ﬁ*ﬁ*ﬁ*ﬁ*ﬁ*ﬁ*g**’
F Sponsor: Research Center for Idling Brain Science (RCIBS) ) 4
& d

SN

4 Organizer: Khaled Ghandou (RCIBS/Dept of Biochemis trv) ( t 28)7

£
e S S el SESSESEES SIS



