Parameter estimation

Usually do not know distrib utions of classes
e Learn from training data!

« Two main approaches: Bayesian vs. maximurahiiood

We will cover maximume-lik elihood estimation frst and
defer Bayesian parameter estimation dr later in the
course.

Maximume-likelihood parameter estimation

Problem statement: Gven a data setX = {X4, X5, ..., X}
(identically and independently distributed) and a
parametric density function p(x|8) with parameters 6,
find 6L such that:

p(X|8L) >p(X|8) , 6.

Maximum-likelihood estimation

General approach:

p(X[8) = [ p(x;®)
j=1

n

Inp(X|8) = z Inp(xj|9)
j=1

Maximization — solve:

Lglnp(X|8) = 0

Maximum-likelihood estimation
Maximize:

Oglnp(X|[8) = 0

Expand and sole:

n
Co z Inp(xj|6) =0
j=1
n

.zlmelnp(x”e) =0
J:






