
MAT 330 Lecture 16 3/25/2020

Record: Efx) = ⇐ x. PlX= = ⇐ xp" =p moggy
(X is a discrete random var .) pix) Probability mass

g : IR → R function density

Elglxl) = Eglxlp(X -- x) = ⇐ glx) pix)

Def : Variance of a Cdiscrete) random variable X isIx-Hwhereie.EC#/Prop:VarCXl=EfX4-ElxT=ElX7-rI
Pt: Vor (x) - E (H-e5) = ⇐ Cx-rink)

glxl - K -up I

= EH-2xy-yilplxl-qxplxl-2yxpkl-i.pk)
= { x'pix) - Ip ⇐ xpkltyq.pk)
- T I

= EIXY - 2M EH) ty
= Elk) - after = EKY -n' at



Ex:X = result of rolling I die
pix) % % % - - - %

EH) = § xpKk Iff) + a (f) t . -
- +6ft)

= tt2t3g-4t5 =I⇒
Var = Elt) - EH'

"

Elk) = § Kpk) = I
'I +22ft +32ft t - - - t 6¥

= 12+2434,445462=961
Work) -- Elk) - ENT - ft - ⇐5--757
Interpretation : Nork) measures how concentrated or

spread out the Values that X assumes are
.

Note: bark) > O

Ho : var CX) -- Elk -MY = El'Mmx÷ >0 .

Det: Stadion of X is

a = so
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Peoperties I Exported Vdoeaidoriona :

X , Y ( discrete) random variables
,
a.be/R1.EfaXtbY7=aEfX)tbElY) linearity

2
.
Varlaxtby) - a' Var + b' ValY)t2abCov(XY) .

where Cov IX. 4) = Ef (X- E ( Y- Ely))) is
the covariance of X and Y .

( In particular, Vor ( aXtb)=a2Vor(X) )
Prof: Corky)=E(XY) - EINEN)
Pt: Cor ( X. 4) =EHX -EKDH - END)

= E ( XY - XEN) - YEIXITEKIEHDlineal?) F- Efxy) - EIXEHI) - EHEKDTEKIEIY)F- Efxy) - EIXIEH) - EhE#tEfH¥
= E (XY) - EINEN) .

Interpretation. Corky) is a measure of joint
variability of X and Y .
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Correlation: p, , =
Corkill
ox Oy

IIudependentkardomven.at#j-
Defa. X. Y are indeep. if the events X c- A and

Ye B are independent events. for all sets A.B , i.e .|PfXeAmdYeB)=PfXeA)PfYeB#
In particular, if X and Y are indep .

then

EIXY) -- EH EH)
In this case

,
Cov (KY) = E HY) - Efx) Ely)

= EINEN)- E (x)Ely)
= O

.

In particular, p×,y = O .
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