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optimal       = arg min (E)

if s(t) sampled from white noise

optimal STA

Variability of MT neurons in alert macaque 
monkeys responding to moving visual 
images. Variance of the spike counts for a 
256 ms counting period plotted against 
the mean spike count. The straight line is 
the prediction of the Poisson model. Data 
are from 94 cells recorded under a variety 
of stimulus conditions. (Adapted from 
O’Keefe et al., 1997.)



RV

s(t)

r(t)

ρ(t)

predicted

measured

RV and Neural computation



A Separable vs Non-separable  
space-time receptive field

from a Space diagram to a Space-Time diagram 
of a moving grating

t

A Separable space-time receptive field A Non-separable space-time receptive field



    Principal Composition Analysis of data Matrix, SE  
= 
   Eigenvalue Decomposition of covariance Matrix, C 

“calculating the eigenvectors and eigenvalues”

  -5.6745   -1.8915   -3.7830 
    3.4782   -1.1594   -2.3188 
    3.0071   -1.0024   -2.0048 
    2.8249   -0.9416   -1.8833 
    2.7309   -0.9103   -1.8206 
    2.0255   -0.6752   -1.3504 
    1.9635   -0.6545   -1.3090 
    0.9409   -0.3136   -0.6273 
    0.3395   -0.1132   -0.2264 
   -0.3548    0.1183    0.2366 
   -0.9205    0.3068    0.6136 
   -0.9770    0.3257    0.6513 
   -1.8585    0.6195    1.2390 
   -2.0261    0.6754    1.3508 
   -3.6291    1.2097    2.4194 
   -4.5677    1.5226    3.0451

SE =[

]

d2d1 d3

     7.77   -2.59   -5.18

   -2.59    0.86    1.72

   -5.18    1.72    3.45
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Variance

CoVariance

“find E who can 
diagonalizes C”

   d11   0      0
    0    d22    0
     0     0    d33

D=

C

exercise: Eigenvector Decomposition of 2 x 2 matrix

find     s and      s satisfying

Matlab Demo1 
visual illustration of PCA

Matlab Demo 2 
PCA of Data that were generated by 

forward-engineering of Rust et al. (2005) 



Homework for next week 

1. Writing matlab codes to recover linear filters 
2. Writing Methods/Results section of 1. 


