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A Statistics Note

Non Parametric

Parametric

-
' Focus on the distributions w/

• Cdf
, pmf, pdf - - - involving a parameter O

• named disths . . . in terms of
"

a
"

parameter 0

Caveat : sometimes your parameter
is a vector .

Say , in the lognormal case :

O = ( µ , o )
T T
E IR >0

Maximum likelihood Estimation .

Motivation .
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-
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Maximum likelihood for Individual , Unmodified Data .

Let Xj , j - I, . . . ,n , be continuous random variables

Denote by fxj the pdf of x ; for jet , . . . , n .

. independent

All the fxj must depend on the same parameter O .

For now
,
our data set consists of singletons , i.e .

,

Xi
,
Xz
,
- - -

,
In

The likelihood f'tion : LCO ) -- IIT fxjcxj ;O )
R[Xj - x;] -- O Beware :

PILXie da;] -- fxjcxj ;o)d
11

Introduce : l (O) - Ln (LCO )) = if lncfxjcxj ;D ))
Now

,
we maximise the log . likelihood f

'
lion across 0 .

Typically , this entails differentiation .

Example . no Exponential (mean -
- O )

, j - t, .. .,n
Data set : xn

,
xz
,
. . . ,xn

For every jet , .. . , n , the pdf is

fxjcx ;D) - f e
- I

,
x >0

The likelihood f'lion is :

Leos (de
-F) = In

,

e- ¥

LCO ) = f
"

e

- LEI 's.



The log - likelihood is :

eco )=ln(401) = - nlnco) - f ?Eici
We seek the maximum .

So
,
we differentiate w.r.to :

l
'

(O ) = - n - f + (th) - gz.FI,xi = O

Iz (- n - O + Enix;) -- o
-

= O

⇒ Que -- in EI sci - I

Example . Xjr Pareto (2,0) , j - a , . . .,n
Data set : xn.kz

,
. . .,xn

We assume that O is known
,
and we're estimating a .

The likelihood f- 'lion :

( (x ,O ) =
. fcxj ;x ,O )

+ a.od
= l l
j in Gg. +OHH

① :what if Lcd
,
@) = an - on

-x

we're given [(x,-10)Cxzto) - - - Canto)]dH
Land
estimating0? The log . likelihood fltion :

"

l (a ,O) - n -en (x ) t n -d. lnco) -Cath) lncxjto)

Omit 0 from the notation and differentiate w.r.t.li



l
'(x) = n- L t n -en (O) - Eg' lncxjto) = O

L =

j
lncxj to) - n -lerCO )

n N

*
MLE

=

T.zgencxj.io) - n- link )


