:.)_o§n'\‘|i Gowssion Random Variables

° U am’. \/ olre imle,?e,n A&n'l', S-I.aﬂ&dsf‘& 6'ML$S.IL\V'\ f‘&ﬂc!o m Uarialb'&s

£ 0 s G-aussiam(O,‘), \J s (J'aussian(O,t)’ ande U and V are
incle,‘oen&en‘t'.

S Means: E[V]=0, E[V]=0

> Variances: Var[0] =1, Var[V] =

2 Covariance Cou[U, V__f =0 .

= ij;na\ PDFs : -Fu(u) = \r—l_fl-_l: @)(F("%‘) 'FV(V) =J-:ll_-1; @XF (—-%)
- Jo'm'\' PDF: ‘Fo’g (u,\l) = ‘Fo(u)‘FV(V) = # Q,XP (“'-‘!{ (uf‘-d- V"))

S Contour Plot:




° X awl Y are 'oinH G‘aussian r‘o.n&om uau‘iab\es i{'\
Jo'Y

'H\&Y con  be ex,aressec\ as  linear Functions of

in&epen&m“' , $‘|‘Anhrl G‘mssiam l‘amlom uaria\oles‘

X=oU+bV tec ¥Y=4U +eV + ¥

° We usu¢\17 ‘Fe";{:f the distribution via these 5 parameters
> Means: py = E[X] and = E[Y]

3 Variances: 65 = Var[X[ and &= Var [v]

3 Covarionce Cou[X,Y] or Correlstion Codfficient p, ., = f_—‘u:o;[;\}ﬂr[ﬂ
a

M&. leave The linear functions as 3mP|ici'|‘.

o Linear functions of \’)OM'HY Goaussion rondom uvariables
are themselves doin‘Hy Gaussian.

v, Lineor X Lineor VY,
\V | Y Transtorm yd

Linear Trownstorm




- JowaT  PDF  fin Join‘ﬂz Gaussan X and VY

- | _ -y ) - ) o4 (y- =
'er.-r(x.y)" 2T 6,64 i\.)=:* QXF( 2(:.):;.’) ( a?) _ lfx,s' (_tlmggev &) -L;f,,ﬂ')'))

sPeci‘Pizs on ellipse
vJ‘\ef@ Mx 15 the mean o‘P X
My s the mean of Y
e,:' is +the wvanance of X

or s the wvance oS Y

)x.v is  the cDrreHion wemden'l‘ o'F X M:l Y

- No"' imrol"}un'"' to memorize the 'Far‘mulk ‘For 'ﬂ\e« Jo?n'i' PDF

5 Tnsdead, we should  remember that the  jolat PDF s
“}u“\, SPaci‘Pi&ll by 'H'\z, Fo\r‘ame:"el‘s /A.x, My, a—é‘} 8'..,7'/ Pt

RHow does each Parmd‘e.r inf luence The confour P\o"'?



C\nonA'm the mean P = [X] shiffs the distribution
olonj the x-oauxis.

y Chans’mj the mean My = -[“l’] shifts  the distribution
a\om the Y~ oxis.

‘ EXO«mE|2: Fix o= |, 9.,?'= | , Caov[x,"{]= 0.

5M“=Oz f*‘V":O S}Lx'-'l, Me=0 5"'8'-'01 /‘*"l'z-:} SM"?'DU f""=_3




° Increas%rm the wvariance 9x1= \Va.0 [X] s‘l‘re‘fohes the
éiS"‘(‘i\oa‘hon AlonA the x-axis,

y Inwe.asiﬁ the veriance &5 = Var [Y] stretches the
distribution alonj the y-axis,

° Examg‘&’ Fis P = O, Py = O, Co\,[x'\(] = 0.

™~ 2
e;‘:a' 9"(::' 9’:":" a:.=l't




* For py >0, inoreasira Py towards | the

distribution Alo:ﬂ the line Y = Sy (x _/*x) + pry .
O

° For‘ Fg'\( < Q ée.ol‘easinj ):),‘ﬂ '\‘owo.r(ls - | 'H'w
dis+ribu+ion o.lonj the line Y = -%:_ (x '/-&x) + Mo -
. : i N / J 9': = l'

P = 0.5




° Praez(‘"’iefs o'F Join‘\'lz C'm.ussian X aml Y:

S TITF WeooaX+b?+c¢c and Z=dX+eVY +f are linear
functions of X and "(/ then W and Z are \5°MH)'
Groussion with Parameil'&r‘s /kw, /u.,_, a:, er;_' , Cav[\nl, Z-]
thot can be determined us'mé the

ond the
= MMA’W\A\ PDiFs are Guussian.

S The cwnditional PDF o X qven Y
Gaunssion (IE[XW‘-' \/], e':w) where

_ o1 CoulX,Y] _ he
D231 = e ST o) = e o oy

o, = Var[x1¥=y]= Var[x]- (_C-ou[x,YD* = o (V- L)
Var[VY]

%.Unwr‘r‘z\d\'e.AnusJ in&q)e.naemce am\ vice Velrsa,

T
COV[X,Y] =0 Not truwe in je,ne,r‘a”




