Cross Entropy, KL-Div, and Likelihood

Random Var:X € {x,,...,x,} prob.givenbyamodel: {p(X =x,)} Example: X e{*H”,“T"}

.. Y=(HHTTH)
Data Sample(1.1.d): Y =(y, ;.- Vy)> V; €{X[5eer X, } o H". 1)
v PO ="H")==—=—==3/5
D 8(y;,x,) |
.. C e — count(x,,Y) 3 ’ lLifx=y
Empirical distribution: p(X =x.) = £c=. o(y,x)=
P P 2 N N (7, %) {O otherwise

N n n
loglikelihood : log L(Y) = Zlogp(X =y;)= Zcount(xl.,Y)logp(X =X,)= NZﬁ(xi)logp(xi)
j=1 i=1 i=1

%logL(Y) =—H(p,p)=-D(P | p) - H(P)

Fix the data = fix Y, p

—ilogL(Y)

p*=argmax %logL(Y) =argmin, H(p, p) =argmin, D(p || p) =argmin 2 "

Equivalent criteria for selecting/evaluating a model Perplexity(p)
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