
MATH 180A : INTRO TO PROBABILITY
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Today : § 3.4-3.5

Next : § 4. I - 4.2
Midterm l : solutions posted
Provisional grades posted tonight



ariane

µDefinition : The variance of a random variable X is

Var CX) = EllX- ElXII] .

Ie
.

first compute µ :
-

- ECX) . Then apply the function guk Hyuk
to X , and compute El glx)) .

* If X is discrete
,
Var IX) =

* If X is continuous
,

Var (X) =

In
any case , VarCX) 30 .

Its square root is

GLX) = ✓VARIX) is called standarddeviatn
.



Eg
.

If X - Ber Cp) , EH) =p ,
i
.

Eg. If U ~ Unit ( La,b)) , EIU)
-

- atb , i.



Variance is a measure of how "

spread out from the mean "
the distribution is

.

For example :

theorem : Let X be a random variable with finite
expectation EN) =p . Then

Var (x) -- o iff Pl X qu) = 1 .

( ie . X EM . )

Pf
.

#

( =D [Here we will assume X is discrete
,
for new

. I



Chebysheisgy
If X has finite mean Elx) =p and finite variance Var IX) =p,
then pl IX -pl > Ks )
Two ideas in the proof :
ID Indicators

.

I, = fl if A happens IA is a e- I valued r . v .
O f A does not It is a Ber Cp) with

i. El Dp) = P =

(2) Monotonicity .

FACT : if X s Y then

( Intuitive ; for proof, we must wait until week 8.)
PfChehyshev :



tallGaDbut µThe standard normal distribution Nce, l )
is given by the density

f- lb) = ¥ Et
't

check :



CDFoff#
Suppose X nNegi) .

What is Pll Xt si ) ?

:i

Iom : = fifth dt



Meanandtariance X n NGD
EN ) =

Var IX) -- Ef (X- ENDY



Gorma Nfu,s2)
Let X - Negi)

.

For 6 > o
, MEIR, let f- Atm .

Ply s y ) = Pl Htp Sy )
i. f-y ly) = ddyplysy)

t.Ifgb.MX#FaXb)=aIb)=aVarX)EloXtp)=6lElX)tM= Otp =p . Var# +µ) - 62 Varlx)
= G
'

.

i. Pl H -µ I > ko) s tha ( Chebyshev)


