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Warm-up

Why don't we estimate the standard error of our standard
error?
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Preliminaries
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Let X ,
,
✗ 2,1-3 , .

. .
be a sequence

of random variables
,

and let ✗ be anotherrandom variable
.
Let

Fn be the CDF of Xn
,
and F the CDF d- × .

Def :( convergence improbability)
Xn ↳ ✗ if

its> 0 ,
PC / Xn - ✗I > E) → 0 as nooo

Def : ( convergence in distribution
) Xn

↳ ✗ if
,

Ft whee F- is continuous ,

Fact) → Flt) as n→•



hieyresults :

D weak law of large numbers CWLLN) : If Xi , _ .
. ,Xn

,
then

ÉiB E-[× ,
]

[ =/

2) centralimittneorem-CC.LT
) : Let Xi

,
. .

- in beiio

with mean µ
and variance .

Then

IF
zn = Nn(¥ Z

,
2- NNCQD

sink

3) Slutshysthem
: If ✗n→°✗ ,

Yn -5 CER
,

then ✗in
£ CX

fact : £
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Suppose that Yi
,
. . _ in areiid w/ probability

function f- (Yij ⊖) , -0 C- 112

Let l(⊖) = { log f-Hijo) ,
⑤ = MLE of ⊖

I
,
(e) = - ¥"[ ¥ logfly ;⊖)]

'

theorem-r.rnl-G-O-J-NCQI.IQ#proof-snretch-:DNnl0--⊖) ≈ _¥
2) Il"(

073 - I. (⊖)

3) talk ↳ NCO , I.
(0-1) ÉÑ

4) Slutsky 's theorem
: f. (-6-0)-5*-0 NCO,

I ,C⊖D



Proof : G- = MLE ⇒ l' (G) = 0

If ① ≈ ⊖ ( "close enough
")

0=1
' (G) ≈ e' (⊖) + ( É - ⊖) e'

'

( ⊖) (First-orderTaylor
expansion

⇒ ① → ≈
-

⇒ rn( 0^-0-7 ≈ rn (-e
=

-



Denominator ÷ l"(⊖) = I [ l:(⊖) ,
e; = ¥, logftli; -0)

i. =L

men ,
I Éli"(⊖) ↳ E-[l :-(⊖)]By
i=i

and weninaw that I. (⊖) =
- E-[8%189-(41%0)]

⇒ ± Eli"lQ ↳
- I ,(⊖)

c- = '

⇒ he"L⊖) $ -I ,L⊖)



Numerator : En l 'C⊖)

E- [ talks] = In [ E- [%1ogfHi;⊖]
i -1

'hi . _ in aeiio
,
⇒ In . n . E- [% log f-Hi ;⊖)]

= in E-[ ¥ logflyi ;⊖)]

Claim :
E- [ % log fCYii⊖)] = 0

PE : E[ ¥ log f-Hi ,
- ⊖)] = ↳ logfly ; G) fly ;⊖)d⊖

= Jf¥o,
• % flyio-J.FI/yi-0d0---g%fCyio-)d0-

= ¥ fflyi do = 0 a



www.era-tor : var [ In e' (0-1) = I • Ivar (¥ log fCYii0D
E- I

= var ( ¥ logfti ; a)


