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When Yo X Rd we have
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Recall from Note 4 Markov Proteases that

the Fisher Information is defined

as.FIp Ex prf1FnInpoxall
Fisher Information

FICP Ex p S xD

we are overloading notation p to represent both the

density function as well as the measure pole doe

To complete this we next show that MMSE and

FI are directly related
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MMSE Error
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Now consider Exo z e x z z

Again change variables Xo Z Xo Xo

e x z g Xotoz Xo

xoxo g Xs Xo

z 1 0

Then Ex z e x z z

Ecx.no Cg Xo Xo v21

Eco n 9 to Xo EE

Now principal of orthogonality see Theorem 3.2 in

B Hajek Random Processes for Engineers Cambridge Univ



Press 2014 implies that the error with the

optimal mean square estimator is orthogonal
to any other

estimate

ie Ecm glxo xo.IEy
Ex fExolxofGglxr Xo h x 0

we
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Substituting in we have

FI Po Exz He x z I 112112

2 8 x z z

Exo z 11 E x z 114 5211211

J
E prion I

i e E prior Jd 64 FI ps

This result is called Brown's identity 2,3

Another relation that is of interest the IMMSE 4

We will use this later when studying time
discretization with DDPM



Mutual Information Given v us X y with

joint pdf Pxx x y and associated marginals

Px a and pyly

I X Y KL Payless 11 Pxa pyly

Let Yp PX Z where XIZ
ZNN 0,1

Then

I Ys pE x EExly

TEorwhene
I MMSE estimating X given Yp

Using methods similar to the previous derivation we

can derive the above see 43 for discussion




