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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) = § It -MY PIX 't)

as

* If X is continuous
,

Var CX) = J H-r)2f× It) dt
-cs =

In
any case , VarCX) 30 .

Its square root is

DX) = ✓VARIX) is called standarddeviatn
.
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If X - Ber Cp) , EH) =p ,
i
.

Var CX) = E (CX-PT) = § It - p5MX=t)
"I¥f " ' """""

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

- atb , i.

Tartu) :[(t-atbgffqltdt-jalt-atzf.f.adt.is#a;..x*:a:tn:::y='sit. h
.
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= 's . t.a.ly- gtf - la - giddy
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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 Xqu) -- 1 .

( ie . X EM . )

Pf !# If pl x-p) =L . So X is discrete
.

i
. Var IX) = TECH-MT) = fu -up pays) = 0.

1=7) [Here we will assume X is discrete
,
for new

. )
o = Var IX) -- § It-p5PH=t) pi;¥

each t
,
either

I % eh? o or Phat) : o
.

snuff> e FF⇒ MX--the
.

⇒ for each t
, Huf.pl#--o .

H



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

.

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

i. EID,) = PLA) p = PIA)

⑦ Monotonicity .

FACT : if XSY then FIX) SIEH)
( Intuitive ; for proof, we must wait until week 8.)

P-noofofchehyshevn.pl/XTul3ko)=tE/Dglx-nl3k6DH-Mlzk6,gy> I
= # ( D exists ,)⇒ FIST>1) then I* zig s Ell It * EMMYF *



tallGaDbut 13.5The standard normal distribution Nce,1)
is given by the density

f- lb) = Eth
check : (I

t.tt?.d.tyI2=feM2dxIe-5tdyPoc=#e-HE'"zdxdy

Hy) → ago) fifty'd
dedysrdrdo =µdo§rdrI

"
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Suppose X nNegi) .

What is Pll Xl si ) ?

pl - is Xsl)
-

- I
,

fxctsdt-- ¥. that i
II-- -

← not geed fo placards .

Iom : = ⇐ fifth dt


