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Cells classification 

To classify cells as hand- or eye-related we compared the modulation of 

their activity across tasks (Reaching and Saccade tasks) and movement 

conditions (direct and corrected reaches), by using modulation indices. To this 

end, we defined a directional modulation index (D) of each cell (n) as the 

standard deviation of the mean firing frequencies (fj) for movements to the 

different targets (j): 

Dn =  stdj (fj) (1) 

We further defined an epoch modulation index (E), comparing the mean 

frequency (f) of cell n over all targets during that time period to its mean 

frequency during CT (fc): 
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These two indices where computed for the combined reaction and 

movement time (RMT) in the direct reaches and separately for the two sub-

movements in the corrected reaches (RMT1 and RMT2). This was done only on 

trials with 180° target jump, since the 90° condition was absent in the Saccade 

task. Therefore, there were a total of five directional and five epoch modulation 

indices (one for the direct reaches and four for the corrected ones) in each of 

the two tasks. We then compared each index computed in the Reaching task 

with the corresponding one computed in the Saccade task. A cell was classified 

as hand-related if modulation indices in the Reaching task were 1.5 times 

greater than in the Saccade tasks at least in half of the 10 comparisons. Other 

cells were classified as eye-related or mixed hand/eye, and were excluded 

from further analysis. The thresholds were determined by trial and error on the 

assumption that hand-related cells should show a higher modulation in the 

reaching task with little or no changes in the saccade task. By contrast, the 

eye-related cells were expected to be equally modulated in both tasks.  



An alternative classification method was also adopted, using a bootstrap 

comparison of the mean cell firing frequencies in the Reaching and Saccade 

tasks, for the direct reaches only. First, the targets where movements elicited 

maximal and minimal mean firing frequency during RMT where determined 

independently for the Reaching and Saccade tasks. We then compared (Rmax – 

Rmin) and (Smax – Smin), where R and S indicate the mean firing frequencies in 

the Reaching and Saccade task, respectively. These four values were 

recalculated 1000 times using random re-sampling (bootstrap) of neural 

activity from the set of individual trials associated to each particular target. A 

cell was then defined as hand related if the following condition was satisfied in 

95% of the re-sampled cases: 

 (Rmax – Rmin )>(Smax – Smin)  

The modulation indices and the re-sampling methods yielded very similar 

results on cells classification. However, we opted to use the former, as that 

method took into account both the direct and the corrected trials. Further, the 

results obtained at the population level in our previous study (Archambault et 

al. 2009, Fig. 13) show that the criteria adopted were appropriate to exclude a 

contribution of eye-related signals to neural activity classified as hand-related. 
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