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Infomax vs PCA
In this assignment we analyse ways information transmission in linear networks. We assume that the two-dimensional
input u is a Gaussian distributed
(
)
1 q
signal with correlation matrix
with q > 0 and zero mean. The outq 1
put of the network is given by v = W u+n, where
Gaussian
( n is independent
)
w11 w12
noise with variance σ 2 . The weight matrix W =
is constrained
w21 w22
2
2
such that wk1
+ wk2
= 1 for k = 1, 2.
Question 1: We first analyse Linkers’s approach to maximize information
transmission between u and v (see lecture notes). Give an expression
for H(v). Express the determinant of the correlation matrix of v so
that it contains two terms: one that is independent of σ and a σdependent part.
Question 2: Calculate the information in the limit σ → 0, when W = I
(the identity matrix).
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Question 3: Show that in the limit σ → ∞, W = 1/ 2
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)

maximizes

the information.
Question 4: Suppose that network instead performs PCA, projecting the
input onto the (only) two principal components. What is W in that
case? How much information does the PCA solution transmit in the
σ → 0 limit? Compare to the above results.
Question 5: Plot
information as a function of σ 2 for W = I,
( the mutual
)
√
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W = 1/ 2
, and the PCA solution for q = 1/2.
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