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With a perfect discriminator:

L =Ex p,x)logD(X) + Exp.(x) log(1 — D(X))
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The KL Divergence

KL(P,Q) = ) P(X)log(P(X)/Q(X))
X
 What are the problems with this?
KL(Q,P) = ) Q(X)log(Q(X)/P(X))
X

* What are the problems with this?



The KL Divergence

KL(P,Q) = ) P(X)log(P(X)/Q(X))
X
 What are the problems with this?
KL(Q,P) = ) Q(X)log(Q(X)/P(X))
X

* What are the problems with this?

KL is not symmetric, and runs into issues if either P or Q become O
(whichever is inside the log)



The Jensen Shannon Divergence

JSD (P, Q)
= 0.5KL(P,0.5(P + Q)) + 0.5KL(Q,0.5(P + Q))

* |f the term inside the log is O, both P and Q are
0

—0log0=0, sothereare no problems

e Also, this is symmetric: JSD(P,Q) = JSD(Q,P)



The Jensen Shannon

JSD (P, Q)

Divergence

= 0.5KL(P,0.5(P + Q)) + 0.5KL(Q,0.5(P + Q))

* A symmetric variant of KL that does not

exaggerate instances to whic
distributions assighs O proba

n one of the

oility

—KL(P,Q) = Xx P(X)log(P(X)/Q(X)) blows up
the contributions of X with Q(X) = 0
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* With a perfect discriminator:

L =Ex p,x)logD(X) + Ex_p;x) log(1 — D(X))

) Py (X) Pg (X)
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* Thisis just the Jensen-Shannon divergence between Py (X) and P; (X) to within a
scaling factor and a constant

L = 2JSD(Px(X), Pp(X)) — log4
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 The optimal generator:
min 2/SD (Px(X),P;(X)) —log 4

 The optimal generator minimizes the Jensen Shannon
divergence between the distributions of the actual and

synthetic data!

— Tries to make the two distributions maximally similar
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