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$$\text{surprise} = -\log p(0)$$
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$$F = \underbrace{\mathbb{E}_{q}[\log q(z) - \log p(z)}_{\text{KL&Z 4 N— = > X
(complexity)}} - \underbrace{\mathbb{E}_{q}[\log p(o|z)}_{\text{xIE
(accuracy)1$$

H5VIFHEMRFE L LT :
$$F = \text{KL}[q(2) \| p(2|0)] - \log p(0)$$
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$$\log p(0) \geq -F$$
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$$\text{surprise} = -\log p(0) \leq F$$
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$$F = \underbrace{—\mathbb{E} {q}[\log p(o|z)}_{\text{faccuracy CRIEFEX)} +
\underbrace{\text{KL}[q(z) \| p(z)]}_{\text{complexity (#HtX)1}$$
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$$p(o|z) = \mathcal{N}(o;\, g(z),, \Sigma_o0)$$
$$p(z) = \mathcal{N}(z;\, \mu_z,), \Sigma_z)$$
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$$\Pi_o = \Sigma_o~{-1}, \quad \Pi_z = \Sigma_z~{-1}$$
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$$\varepsilon_o = o - g(\mu_z) \quad \text{ V& FHIFE#2)}$$
$$\varepsilon_z = \mu_z - \mu_z~{\text{prior}} \quad \text{ IREETHIFZ7)1$$
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$$F \approx \frac{1}{2}\varepsilon_o~T \Pi_o \varepsilon_o + \frac{1}

{2}\varepsilon_z~T \Pi_z \varepsilon_z + \text{const}$$
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$$\dot{\mu}_z = -\frac{\partial F}{\partial \mu_z} = \Pi_o \frac{\partial g}{\partial

\mu_z}~T \varepsilon_o - \Pi_z \varepsilon_z$$
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$\Pi_z$ AN K ZVEE (ZEpriordi#Fprecision) :
$$\dot{\mu}_z \approx -\Pi_z \varepsilon_z$$
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$$\dot{a} = -\frac{\partial F}{\partial a} = -\frac{\partial \varepsilon_o}{\partial
a}~T \Pi_o \varepsilon_o$$
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$$\varepsilon_o = o - g(\mu_z) \neq 0$$
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$$\dot{a} \propto -\frac{\partial \varepsilon_o}{\partial a}~T \Pi_o \varepsilon_o$$
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$$0' \approx g(\mu_z) \quad \Rightarrow \quad \varepsilon_o" \approx 0$$
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$$p(z|o) \propto p(o|z) \cdot p(z)$$
PO Gl R
$$\log p(z|o) =\log p(o|z) +\log p(z) - \log p(0)$$
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$$q(z) \approx p(z) \quad \text{ GEEZ I HNDEH A 7211)1$$
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$$\text{KL}[q(z) \| p(z[o)] \gg 0$$
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$$\Pi_o \uparrow\uparrow \quad \text{ (&¥ A J] ®precision23HMHIc L57)1$$
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$SF_{\text{F& LAY = \frac{1}{2}\varepsilon_oT \Pi_o~{\uparrow} \varepsilon_o +
\frac{1}{2}\varepsilon_z~T \Pi_z \varepsilon_z$$
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$$\Pi_o \downarrow \quad \text{ & A ] D precision BSHITANAL ) 1$$
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\varepsilon_z$$
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$$\text{D2iEMKr} \Rightarrow \Pi_o~{\uparrow} \rightarrow \Pi_o~{\text{norm}}
\quad \text{ FEEHI~ D/ A)1$$
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$$q(z) \rightarrow \alpha\, q(z) + (1-\alpha)\, q'(z) \quad \text{7z72 L } 0 <\alpha <
1$$
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$$F = \underbrace{\frac{1}{2}\varepsilon_o~T \Pi_o
\varepsilon_o}_{\text{/&%iR71H (accuracy)}} + \underbrace{\frac{1}
{2N\varepsilon_z~T \Pi_z \varepsilon_z}_{\text{priori&fiiI&
(complexity) }$$
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