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1)OVERVIEW
GENERALIZATION BOUNDS AND PAC-BAYES

L(⇢)  L̂(⇢) + complexity(⇢)

EL(⇢̂)  EL̂(⇢̂) + �KL(⇢̂||⇡)

Risk Empirical Risk



PAC-BAYES BOUNDS

EL(⇢̂)  EL̂(⇢̂) + �KL(⇢̂||⇡)
KL(·||·)

EL̂(⇢̂)

⇢̂(✓) = N (µ⇢̂,�I)

⇡(✓) = N (µinit,�I)

� = 0.001

� = 10



MODELING CHOICES
EL(⇢̂)  EL̂(⇢̂) + �KL(⇢̂||⇡)

⇢̂(✓) = N (µ⇢̂,�I)

⇡(✓) = N (µinit,�I) ⇡(✓) = N (µinit,�I) ⇡(✓) = N (µinit,��⇡)

⇢̂(✓) = N (µ⇢̂,�⇢̂)

Baseline VI

Invalid
Sanity Check

⇢̂(✓) = N (µ⇢̂,�⇢̂)



RISK-COMPLEXITY PLOTS:
A MORE INTUITIVE WAY OF COMPARING BOUNDS

EL(⇢̂)  EL̂(⇢̂) + �KL(⇢̂||⇡)

40% < 60%?

KL(·||·)

EL̂(⇢̂)

� = 0.001

� = 10



MODELING CHOICES

Choosing the prior mean to be the random DNN initialization is 
very important!



OVERVIEW OF RESULTS

•Baseline is non-vacuous in simple cases.

•Mean-Field VI of the posterior covariance
yields marginal improvement (Problems with 
optimization?)

•Closed form optimization:
• Optimizing the posterior diagonal covariance. 
• Optimizing the prior diagonal covariance. 
• Generalizing the posterior covariance to be block 

diagonal.



2)DETAILS
MEAN-FIELD VI
E✓⇠⇢̂(✓)L̂`01

X,Y (f✓) +
1

�n
(KL(⇢̂(✓)||N (µinit,�I)) + ln

1

�
)

✓ = µ⇢̂ +
p
�⇢̂ �N (0, I)

TX

i=0

L̂`cat
X,Y (f✓i)

E✓⇠⇢̂(✓)L̂`cat
X,Y (f✓)

µ⇢̂ remains fixed



MEAN-FIELD VI WITH FIXED POSTERIOR MEAN

⇢̂(✓) = N (µ⇢̂,�I) ⇡(✓) = N (µinit,�I)

L̂`cat
X,Y (f✓)



MEAN-FIELD VI GRID SEARCH
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MEAN-FIELD VI RESULTS



QUADRATIC APPROXIMATION

⇡ E⌘⇠⇢̂0(✓)[
1

2
⌘Tr2L̂`cat

X,Y (f✓)⌘] + �KL(⇢̂(✓)||⇡(✓))

C�(X,Y ; ⇢̂,⇡) = E✓⇠⇢̂(✓)L̂`cat
X,Y (f✓) + �KL(⇢̂(✓)||⇡(✓))C�(X,Y ; ⇢̂,⇡) = E✓⇠⇢̂(✓)L̂`cat
X,Y (f✓) + �KL(⇢̂(✓)||⇡(✓))



QUADRATIC APPROXIMATION

Posterior

Prior + Posterior



QUADRATIC APPROXIMATION RESULTS



BLOCK DIAGONAL RESULTS
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