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we closely follow I in this note
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Assume Mx has finite second moments and
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Recall that the annealed store is affine in the
conditional expectation Thus this selection of

fil corresponds to a DDPM algorithm



Suppose we wish to sample from a terminal

state that My N O E Id for

some small ESO Then suppose that we

choose Sk E i k n

An f.to cov Xo

ifJN Eia

then trlroulx.Ded
Bychangingfics.f it returns a random

value whose moments match EfX8 Y r y then

we can get 0 see 1 for details

Recell Yk t Xo Wk K 1,2 n

NN 0 tic Id

Then the following surprising result holds



Lemmal Yic 4 1,2 n is a discrete time

Markov process

Yo 1 Yi tk Yic

Proof Consider the difference sequence

Vic Yu Yin Setot w̅
N o Id

Then

9h in
unison x

g
e

8 112

dticity for

ITO vis e

o 112.112

where vi

Igg
e

8

Aside Neyman Fisher factorization Thm Let



f vi in xo be a density with parameter No Then
T J is a sufficient statistic for no if for

any prior dist over
No

f no Th vn f 710 Tfa run vi un

Equivalently I Xo Vi Vn I Xo Ci vn

A statistis TCT is sufficient if and only if function

h 20 g 20 sit f t x h t g a Tfs

I like in

Observe that Yk Vi 9

is a sufficient statistic for Xo from U r Un

by Neymen fisher Thm Thus we have

To 1 vi V2 Vic Yie

i.e to 1 41,42 Ya Yic



The above fact immediately leads to please

see Lemma 1 in I We will instead prove
the M.P property using an alternate proof also
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Rewriting we have
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Not The reversed process could be time inhomogeneous

even when forward is time homogeneous or vile versa

However as long as we show one of these processes is
Marlovian the other is also Markovian
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mean square estimati
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We now derive expressions for the numerator and
denominator in the expectation above
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With these lemmas we prove Theorem 1 This
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Comments There are many other results in 13

That are of interest including

optimization of step sizes see 4.7 in G

improved rates via moment matching 4.2 in 1

along with other connections to literature


