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A Derivation of the Variational Lower Bound

The structure of the approximate posterior follows the structure of the prior and allows us to have
the following decomposition

X<7,Z
/CI(ZST | x<7)log <p(<T<T)> dz<r

q(z<T | x<7)

- (20 | Xcr,2)P(X¢ | 22t %)
:/Z(Q(Z§T|X§T)10g (P t | X<ty Z<t)P\Xt | Z<t, X<t ))dZST
t=1

Q(Zt | X<t Z<t)

</ d(z<t | x<1)log (p(zt | X, Zer)D(X¢ | Z§t7X<t)> ngt)

Q(Zt | th»Z<t)

M=

Z | X<y, 2
</ q(z<; | x<¢)log p(xy | 2<y, X<y) dz<; + /q(zSt | x<¢)log (p(t|<t<t)) dZ<t)

Q(Zt | th,z<t)

~
Il

1

I
[M]=

</ Q(th \ xSt)logp(xt | z§t7X<t) dz<; — /(I(Z<t | X<t) KL(Q(Zt | X§t7Z<t)||p(zt | X<t7Z<t)) dZ<t>

t=1

=

T
z<r~q(z<T|X<T) [Z ( - KL(Q(Zt | X§t>Z<t)||p(Zt \ X<t7Z<t)) + logp(xt \ Z<t7x<t))‘|
t=1

2
M=

(10gP(Xt | th»X<t) - KL(Q(Zt | X<t Z<t)HP(Zt | X<t,Z<t))) where z<p ~ Q(ZgT | XgT)

o
Il

1



	Derivation of the Variational Lower Bound

