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Expectation of X

ELD x plxi when PIX xi phi

Consider this example

Roll 1 get 1
Roll 2 get 4

Y X when X roll of a die

PLY I PEXD 46

PLY 4 PEX 2 Ya
i

ELY yip.lyit

xipxlxil

expected valve of Y X

In general one can show that if Y g X then

Ef E glx5f Eglxilph

Note ELX'T Ead

EID xpix xixjplxilplxs.IT xiplxil



Corollary Expectation is a linear operator

Efaxtb taxi b phil
a xiplxi t b Phi

Efx I

a Efx b E is a linear
transformation

Remark EID is also known as the 1stmoment

of X
Furthermore ECX is known as the uthman of X

ELK xiplxi

Variance

Its useful to talk about characteristics of random

variable

Expected value mean

min valve Max value

mostlikelyvalue note

spread of a random variable

Consider the following thine R.us

PCW03 1 PLY I Yz PLZ too Ya

ECW 0 PLY I Ya PEE 100 42

ELY 0 ELZ O



Let µ EH

Want to characterize E 1km1 but it turns out

to be better mathematically to examine E Kmt
Variance of X Varlx E Huff

ELK EADY

Effort lxi ntplxil
slxi 2mx.tn phil
Exiphal YuExoplxi minkphil

Efx Efx µ I

Efx 2µ turn

Elk µ

Efx EID
w

2ndmoment 1stmoment

Variuine is not a linear transformation

Varlaxtb Eflaxtbl Elaxtb

EfaX 2abXtb qutb
a'ECT 2 4 air 2 BT
a Efi East a 3



Another useful common quantity is the standard

deviation

Std x Var

Stdlaxtb Va b

a2Var

aStd x


