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Metropolis-Hastings (MH) Implicit Metropolis-Hastings (IMH)

1nput density of target distribution
. p(x) o< p(x)
‘input proposal distribution ¢(x | y)
.y 4 random 1init
for: =0...ndo :
sample proposal pomt r~q(r|ly):

o p(x)q(y | x)
P = min{l, soe ey )

"z, with probability P _
|y, with probability (1 — P):
Y < I :
. end for
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input target dataset D

input implicit model ¢(z | y)

input learned discriminator d(-, -)e.
y ~ D 1nitialize from the dataset
for:=0...ndo

sample proposal point x ~ ¢(x | y) ‘

— ; d(CE, )
P = min{1, d(y,z)}

", with probability P
'y, with probability (1 — P)
Y < Ty
end for
output {xg,...,x,}
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We study Fixed Point Equation for t7y/g
(L) =t (/)
t'(S\) == t*°, Vi
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Under mild conditions:

1V

S\L) =\ lry
HtOO /\.|| < Loss(d(-,-)) 4+ Const.

We obtain Losses to enforce Fixed Point Equation

MH IMH
Target Distribution Density Function Set of Samples
Proposal Generator Explicit (Restrictive) Implicit (Rich Family)
Acceptance Probability Depends on Exact Depends on Estimated
Density Ratio Density Ratio
Guarantees Holds See Our Results /

Upper bound (UB)

Sampling algorithm

acceptance probability
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t(o|®) = q(-|®) P(|e) +0( —
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proposal generator

= Transitional kernel

rejection probability

Markov cross-entropy (MCE)

[ dady p(@)aty|2) | 10g T2

Losses over d(-,-) for kernels:

with Markov Proposal

d(y,z) | d(y,x)

. / dedy p(2)q(y | z)[~ log d(z,y) — log(1 — d(y, z))

with Independent Proposal

Conventional cross-entropy (CCE)

/ dwdy p(x)q(y)[—log d(x)(1 — d(y))]
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Independent proposal
WPGAN, CIFAR-10
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VAE, CIFAR-10
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DCGAN, CIFAR-10
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BIgGAN, ImageNet

-102

-100

IS

-98

-96

-94
i i I i
0000000000000000

Markov proposal

Previous Latent space
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WPGAN, CIFAR-10

4.2-
Independent proposal (CCE)

Markov proposal (MCE)
Markov proposal (UB) 4.1-

4.0-
395
L
3.8-

3l =

3.6~

0.5 0.6 0.7 0.8 0.9
Rejection Rate

’- .

WPGAN, CIFAR-10

Independent proposal (CCE)
Markov proposal (MCE)
Markov proposal (UB)

0.5 0.6 0.7 0.8 0.9
Rejection Rate



