MAXIMUM LIKELIHOOD
ESTIMATION
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MAXIMUM LIKELIHOOD ESTIMATION

« General estimation procedure

« Parametric distribution assumption
* Normal, exponential, gamma, binomial, Poisson, etc.

 Finds the parameter value(s) that makes the observed data
most probable or likely under the assumed distribution.
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MAXIMUM LIKELIHOOD ESTIMATION

1. Assume a distribution of the observations

2. Express the joint distribution of the observations as
as a function of the unknown parameter(s)
—> The likelihood function

3. Find the parameter value(s) that maximizes the
likelihood
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ASSUMPTIONS Step 1

Independent and identically distributed
Normal distribution

Known standard deviation o = 25
Unknown mean u
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Step 2

X; ~iid N(u,0%) foralli=1,..,n

1 _(x=w?
e 202

fx; p,o%) =

2102

Joint density distribution function:

f(x]_) xZ) ;x’n) u,o 2) = (x1) u,o 2) f(x2; u,o 2) f(xn) U, o
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Joint density distribution function: Step 2

n
f(x1;x2; e X M,O.Z) = Hf(xi;u,az)
i=1

The likelihood function:

L(u; %, ey Xy, 0%)

Maximum likelihood estimator:
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The likelihood function Step 2

]l[f(xi;u,cﬂ)
=1

L(,Ll; X1y s Xn) 02)

The log-likelihood function

log = log

> log f (xi; 1,0%)
i=1
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Maximum likelihood estimator: TECHS3

i = arg max log L(; xq, ..., X, 0%)
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log likelihood
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