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Experiment 1

A neuron pool dedicated for
working memory. Perceptual
inputs are bound as a noisy 
pattern of activity.

Training

The 4 paired condition does shift towards
the 2 random condition but does not 
cross the hyperplane.

“Weak chunking”

Trained the mvLoad classifier to decode 
the 2 random and 4 random conditions, 
testing on all three conditions

Experiment 1

Experiment 2
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Long-term memory

Associative learning changes multivariate neural signatures of working memory load
William XQ Ngiam, William Thyer, Will S Epstein, Henry M Jones, Darius Suplica, Edward Awh

Variational autoencoder

Bottleneck

Binding pool

Skip connection

Tokens

Perceptual input

Multivariate neural signature tracks the number of 
content–independent pointers (mvLoad). (Thyer et al., 2022)

A ‘theory map’ of visual working memory (Ngiam, 2023)

A pointer mechanism for 
sustained storage of 
item-based working memories.

Does associative learning (chunking) change 
multivariate neural signals of working memory?  

Inputs from various
perceptual layers
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Pre-training (four random colors, 160 trials)
and post-training (two pairs, 160 trials) 
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Experiment 2
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Recall accuracy improves during and following
training, indicative of associative learning

We examine whether learned associations act
on working memory in an object-based manner

Learned associations
may shape pointer
assignment

Because the 2 random colors were shown 
to one side, it may be decoded by a 
lateralized neural signal
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“Strong chunking”

All individuals’ MDS plot rotated Associative learning changes 
multivariate signatures of 
working memory load. 

Our results suggest a reduction 
in the number of pointers being 
assigned, and an additional 
independent signal for 
long-term memory recruitment.

Individual differences in multivariate decoding 
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Encoding and
retrieval of specific
working memories
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