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In decision making tasks, subjects are faster and less accurate when motivated to favour speed, and 
are  slower  and less  accurate  when motivated  to  favour  accuracy.  The speed-accuracy trade-off 
(SAT) is nearly ubiquitous across tasks and species, and provides a window on cognitive control. In 
experiments by Heitz and Schall (Neuron, 2012; Philos Trans Royal Soc B, 2013), single-neuron 
activity and local field potentials (LFP) were recorded from the frontal eye fields (FEF) of monkeys 
performing a visual search task, where a cue indicated SAT condition and monkeys made their  
choices  by  foveating  one  of  the  stimuli.  Monkeys  were  faster  and  less  accurate  in  the  speed 
condition  (vice  versa  for  accuracy),  where  neurons  responsive  to  stimuli  (visual  neurons)  and 
neurons  that  increase  their  firing  rates  prior  to  eye  movements  (movement  neurons)  showed 
elevated rates during a pre-stimulus interval following the cue. We hypothesise that this modulation 
reveals  a  cognitive  signal  projected  diffusely to  FEF,  controlling  the  dynamics  of  a  two-stage 
decision process. We tested this hypothesis with a neural model of FEF, in which a visual network 
projects to a movement network. Pyramidal neurons and inhibitory interneurons are simulated in 
both networks, connected by AMPA, NMDA and GABA conductance synapses. The visual network 
receives  stimuli,  but  otherwise,  the  only  differences  between  the  networks  are  that  excitatory 
recurrent synapses in the movement network are stronger and have faster vesicle replenishment. 
The simulated cognitive signal controls SAT, where a stronger signal produces higher response rates 
and earlier target selection in the visual network, and produces steeper ramping and higher peak 
rates in the movement network, as shown by Heitz and Schall (2012) in the speed condition. We 
further  simulated  LFPs  by  summing  synaptic  currents  onto  stimulus-selective  pyramidal 
populations,  accounting  for  the  discrimination  of  SAT  condition  by  single-neuron  and  LFP 
recordings, as shown by Heitz and Schall (2013). The model makes testable predictions for the 
time-frequency response  of  LFPs  and electroencephalogram (EEG)  recordings  in  different  task 
conditions.


