DISTRACTOR-SPECIFIC SINGLE NEURON
ACTIVITY PREDICTS VISUAL WORKING
MEMORY TASK OUTCOMES

INTRODUCTION

« Vigual working memory (VWh): allows us to process
and temporarily maintain visual information in ouwr
wiorking memary in order to focus on and complete
raske (Olivers et al,, 2020)
Prefrontal cortex (PFC) has been identified as the
primary site of neural processing and filkering of W
information (Lora et al, 2015)
VWM system selects relevant visual information and
suppressete distractors based on goal-oriented
attentional controls dictated by the PFC
Distroctor Suppression: filtering out the task-irrelevant
information that is obtoined from visual stirmuli
analyzing the subproceases of WM is critical to the
development of more effective treatments for
neuralogical dizorders that inhibit efficiency of Wi,
such as attention deficit hyperactivity disorder (ADHD)
(Wafler et al., 2008)
cChildren with ADHD have been shown to score lower on
working merncry {Wh) tests, aligning with lower Wi
capacity overall (Kofler et al,, 2008)
= Seminal Poper: Pessoa et al., 2002
fMRI activity during a VWM task can predict
successiul performance on a trial-by-trial basis at
various stages during the task

RESEARCH QUESTION

Are there any significant differences in the firing rates of
individual LFFC neurons during the distroctor presentation
period of a VW task between success and ermor trials that
can predict the outcome of a trial?

METHODOLOGY

Statistical analysis of distroctor specific neural activity from
202 cells from the LPFC of a rhesus maocagque monkey
during an oculomotor delayed responss VWM task

= Success: microsoccade to correct location of target

= Error: microsoccade to any other location (within
bounds of the screen)
analysis: Logistic regression, Decision Tree, Ramdom
Forest, Meural Metwork

Diimocior spedic maul
ocliety: 220 (300
divborios presenieci + 400me ¥ * % * % * & *

chwkery | . .
&: * % * % * % *

Fig L Diogroe of VM Tast

AUTHOR: JA& LAEHAMRAIU
Jorpuificioucicor | parsanal, inthorrojsKeE R aderg (schaal]
Singapaes rmarican Schadl, Sngopons

Merice Amiziont Profsany Comilo Libecingoy:
hosonal Uramrity o

Sckroladgerants:
I'wowic e i thark Prod. libecinsky ancl D Boper Hertirod for el

fguiconos-ond muppart, Or. Mo opana for mantoring 'with dolo oy,
o oll iom irvolved with s origingl sxpedea—t

RESULTS

= 51 out of the 202 cells recorded hod o statistically
significant difference in firing rates between success and
errar trials (independent two sample t-tests, p « 0.01)

* Logistic Regression: produced accuracy score of 63.01%
(trained with 75% of the total data and tested with the
remaining 25%, portions selected ot random)

Precision: 80.63%
recall: 33.46%
F1 Score: 42.58%

14 features (700ms of distraoctor specific firing rotes
split into 14 bins of 50ms each)
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* Rondom Forest: produced occuracy score of §0.45% (100
decision trees)
= Meural Network: produced accuracy (training) score of
T0.26%
14 input nodes with 8 hidden layers arriving at a single
output node
Rrectified linear activation function (ReLl) was used for
all hidden layers, "Swish” activation function was used
for the input layer and standard sigmoid function was
used for the output layer
Decay rate of 0,001 and three dropout layers to prevent
owertraining

DISCUSSION/CONCLUSION

accuracy scores of all models indicate that the response
of single neurans in the LPFC to the distractor does predict
the behavioral outcome of the W task

Efficiency of distractor euppression is based on the degree
of meural responze to a distroctor

Higher neural responze (firing rate) associated with
inefficient distroctor suppression (ermmor trials)

Possible those with Wi deficits, as seen in ADHD, and less
efficient distroctor suppreasion, hawve a greater single
neuron response to task-specific distractors as well
Klingberg et al, 2002: W training mday increase distractor
suppression efficiency (for required tasks)




