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Markovian VAEs
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Markovian VAEs

A diffusion models computes and inverts a sequence

So does an autoregressive language model

[Sally talked to John]
→← [Sally talked to]

→← [Sally talked]
→← [Sally]
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Markovian VAEs

[Sally talked to John]
→← [Sally talked to]

→← [Sally talked]
→← [Sally]

y
→← z1

→← · · · →← zN
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Markovian VAEs

y
→← z1

→← · · · →← zN

Encoder: Pop(y), Penc(z1|y), and Penc(z`+1|z`).

Generator: Ppri(zN ), Pgen(z`−1|z`), Pgen(y|z1).

The encoder and the decoder define distributions Penc(y, . . . , zN )
and Pgen(y, . . . , zN ) respectively.
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VAE Review

A variational autoencoder (VAE) has only y and z.

Penc(y, z) = Pop(y)Penc(z|y)

Pgen(y, z) = Ppri(z)Pgen(y|z)
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The Single Layer ELBO

HPop(y) = Eenc

[
− ln

Penc(y)Penc(z|y)

Penc(z|y)

]

= Eenc

[
− ln

Penc(z)Penc(y|z)

Penc(z|y)

]

≤ Eenc

[
− ln

Pgen(z)Pgen(y|z)

Penc(z|y)

]
cross-entropy bounds entropy

= Eenc KL(Penc(z|y), Pgen(z)) + Eenc[− lnPgen(y|z)]
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The Markovian ELBO

H(y) = Eenc

[
− ln

Penc(y)Penc(z1, . . . , zN |y)
Penc(z1, . . . , zN |y)

]

= Eenc

[
− ln

Penc(y|z1)Penc(z1|z2) · · ·Penc(zN−1|zN)Penc(zN)

Penc(z1|z2, y) · · ·Penc(zN−1|zN , y)Penc(zN |y)

]

≤ Eenc

[
− ln

Pgen(y|z1)Pgen(z1|z2) · · ·Pgen(zN−1|zN)Pgen(zN)

Penc(z1|z2, y) · · ·Penc(zN−1|zN , y)Penc(zN |y)

]

=


Eenc [− lnPgen(y|z1)]

+
∑N

i=2 Eenc KL(Penc(zi−1|zi, y), Pgen(zi−1|zi))

+Eenc KL(Penc(ZN |y), pgen(ZN))
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END


