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Central Limit Theorem
Identically distributed

.

µ=EX ,
,

Ñ= Vonk, ) <✗✗1 ,Xz ,

- - - - : II. ☐

Ñµ*tirgIndep .

Sn= ✗It - - - t Xn

Sn - E- Sn
⇒ Nco , 1) as n→x

✗ Varfsa)

E- Sn = E- [ ✗et . - -+ Xn] = Exit - - - + ☒Xn= nyu

Varlsn) = Var / ✗It - - + Xa ) = Var (E) + - - - + Varin) ( Tndep .
)

= h . 82

(×1+;" ) -n( x1 + at - - + Xn) - him
=
- ⇒ No , 1)

rn.r=F Trn -
convergence in distr

.

1in PC (*+;j-µ
a-so

→
Ex ) = Ek)

Pfl ¥ -ml> e) → o

for all ✗ .

Def Xn ⇒ ✗ in distribution

iff Plxnfx) → PCXEX ) for all ✗ at which

Fxlx) is continuous
.

✗ n → ✗ in prob .

{ ×
. → ✗ almost surely .

Idea of Paoof

Fact zn : RV Mznlt) → Mzlt) for -Estee
.

implies Zn ⇒ Z in distribution
.



-

__

£¥- =

Yet - - - + yn
WANT

Yn= ⇒ 2- ~ Nco , 1)

runner
=Zn

.

Mznlt) = ☒ [ et
- Zn
]

= ☒ [ et
'" ] = ☒ [e¥¥ .

e¥nk . . . e¥"k ]

= E£eÉI ) . E- [ e¥% ] .
.
. . E- [ e¥t "]

n

= ( My, #-) )
"

= ( 1 + E- E. Irn + I EYF . ftp.jt . . . )
: a

Vara)=1

f- (x) = f- ( o) + f- %) . ✗ + £ f-"co) .✗2f - - . .

= ( It + .
. . )
"

→ e-
It
'

( it 1- + . ea

01×1+1 := E- [ e.
"×
] = Mxlit)

02-1+1 = e- ¥ $H=¢Te_
Matt - E- [e]

Could be too large \ If I



95%

I. =
Kt 0=2 .

✗1
,
✗<

,

' - - -

,
Xn : IID

.

E- ✗ a = d
,

Var (✗ 1) = 82=4
.

Find ns.i-P " " "
-

PCIZIE ¥rn)= PIE / f Iq )=2 -ETI ) - I

7 0.95

⇒ F- ( TI ) 7 '+I


