
 

Maximum Likelihood Method

Definitions
Let X Xv is with PDF f x Then the function
0 x L G FRxijo1 x 0 xs xvj0

is considered a function of the parameter and is called
Likelihood function

Let E L E the likelihood function of a r.s
Xs Xv The estimator E of E 0s Ou is called
Maximum Likelihood Estimator MLE of if
L E L E a LCE a or E argue L E

Notes
For convenience instead of maximazing L E we maximize
l G log L 01 which is called Log Likelihood

When we maximize G we might have 1 more than 1
or no maximum points

Method of finding MLE for a single parameter
For a v s Xs Xu with PDF flx we calculate
G f x

We calculate l o log o

We maximaze 110 ms
2 1 0 extremum

us 258 1000 maximum



Example
Let Xs Xv v s of Poisson b Find 5 MLE

adf.it iis Ie sEI et iii
log b log é vs log log Xi

Ei
and 0

3 0 J EY x ̅
Also 8 11 5 File 0 so 5 x ̅ is MLE

Example
Let X Xv v s of Geom p with PDF p q 1 9
7 0,1 pe 0,1 Find MLE

L4 É i p pla g p ca E
l g log g log g 1 9

1 vlog Exi log 1 g
28 1 and 281 0 p Exit 1 g v 0

9 Exit 1
Also leg Eisley 0 so is MLE

Note
If L E has s unknown parameters 01 0s then
the MLE is the vector É É that maximizes
L E L 01 0s The method then goes as follows
Calculate LIE
Calculate 1 E log E



We set 291 10 0 i 1 s and find É then
check if 8 o_0 s is and 88 lose 0

Example
Let Xs X v s of N 0s Oe Find MLE of 01,02

01,02 0 01 to octect a

Lion YI Iflxi 0s 0 To exp x o

2 0,5 exp IE xi0sk3lGs 0e log LL0s 0e log epGe É xi Gs

211 1 0 to.EE xi os 0 Elxi on 0

Exi 01 0 vta Exi o Es E x ̅

29
8

0 log xi e 0

Get xi x ̅ o G E x ̅

ECG 0s e

28 to lose a 0

2958 o o
Eski x ̅ so2 03

22 01 le
20120 lose 0 Finally É is MLE

Theorem
If Xs Xu v s with PDF f x 0 single parameter
and is a MLE of and 8 84 an efficient estimat



of then 01 8

Sin8fis efficient we have If logflx.ioKCol8l4L101f xi and f o log e Ejlog xi o

so 288 Z liglogflxi.jo is o log ixi e K e 586

and so 0 K o 8 x 0 É S X
Also 218 K o 0 needs explanation next lecture
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