MAXIMUM LIKELIHOOD
ESTIMATION

BERNOULLI DISTRIBUTION
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BERNOULLI EXPERIMENT

* |s the coin fair?

* Flip the coin many times and
calculate the relative frequency
of heads

* Closeto 0.5 |
* Far from 0.5

« A maximum likelihood estimate




STEP 1: ASSUME A DISTRIBUTION

X1,X5, ..., X, ~ Benoulli(p)

PX;=x)=p*(1—-p) ™%  «x

0,1.
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STEP 2: FIND THE LIKELIHOOD FUNCTION
(expression for the joint distribution as a function of p)

P(X;=x)=p*(1—-p)'77, x = 0,1.
n n
L(p) — f(xll X2, ---;xn) — HP(X,' — Xl') — prl(l — p)l_xi
i=1 i=1

L(p) — p2?=1 xi(l — p)”_z?n Xi
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Xi — NX1PX2 ... nx*n — Yx; TECH3
1_[}9 p-p p p
=1
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STEP 2: FIND THE LOG-LIKELIHOOD FUNCTION

L(p) = pE=Xi(1 — p)"Eima

£(p) =log L(p) = log(pZi=1¥i(1 — p)"~Zi=1 %)

n

n
= logpzxi +log(1 —p) (n — in)
=N

=1
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STEP 3: MAXIMIZE THE LOG-LIKELIHOOD FUNCTION

£@) = ) xilog(p) + (n— ) x;)log(1—p)
i=1 i=1
0f  Xxi n—2x; B
-y Tip DT
DX _ nl__le p(1— p)
p p
(1-p)Xx; =p(n—Xx;) Nl_”_l
2Xi — DXXi =Np — PrX; TECH3




STEP 3: MAXIMIZE THE LOG-LIKELIHOOD FUNCTION

The maximum likelihood estimator is just
the relative frequency of heads!
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