
MATH 180A : INTRO TO PROBABILITY
( FOR DATA SCIENCE)

www.math.ucsd.edu/ntkemp/18oA

Today : § 6.2-6.3

Next : § 8. l - 8.3
Midterm 2 : Wednesday 8pm- CENTR lol I

• covering Chapters 3 - § .

Pexson.pro#

• seat assignment on Triton Ed
• bring student ID

• bring l sheet ( double
- sided) hand - written notes

.

• bring your A GAME of



t%Hy6ntinuousRan_dmes
A random vector I = Hi , . . .,Xn) has a pdf fi : Rh→ Rt
if
,
for "nice " subsets B SIR"

Pl X. c- B) = fg fishes . Dda ,
- -
- doin

.

( we say X
,
K
,
- . .

, Xn are jointly continuous . )

Properties : fx loss > o for all x. e Rh

fan food's = t
i

- mark
Eg .

Standard Multivariate Normal fix = 12*518



Eg . Uniform Probability
Let A be a bounded region in R2 with area a.g
Let V be a bounded region in 1123 with volume V
i
- ¥1
A random vector X. = Hi,XD ( resp . I = Nyk

,
XD) is

uniformly distributed in A (resp . V) if it is jointly
continueus and has density

FA la ,plz) = at D limpid EA) resp . fv Hi,K,%) -- ftp.xzxde-V)



Eg . Suppose H, t ) has joint density fix,yt-zlxyltyldksa.gsD

compute PIX 41 .



Marginals
Let X. = Hi

,
X
, . . ,

Xn) be a jointly continuous random vector
,

with joint density fx
.

.

The density of Xj is

fx
;
It) = 1µm ,tx lapis . -, xj-yt, x;", . . ., xD die, - - - dxjidsljt , - - - dan .

I Integrate out all but the j th variable )



Eg . Suppose X. is uniformly distributed on the disk of radius 2 .

Find the marginal density of x
, IX. -- Hi

,
XD)



Expectation
If I is a random vector in Nh with joint density f± : IN→ Rt

,

and g :HI→ IR
,
then

IEC gli)) =

Eg . X. = (x
,
Y) , fi la,y) =3 lay't y) G les Bys D .

Find its XY) .



Austen ?
If Xi

,

X
, → Xu are discrete random variables, then

X. a CK
,
- , Xn) is a l jointly discrete random vector

.

BUT

Just because Xi
,
. . .

,
Xn are (separately) continueus random variables

does not necessarily imply that I -- Hi , .> Xn) has a joint density !

Eg .
X N N lo

,
I )

,
F- -X

.

Must have PIX " -t ) -- t
.

µ
,



J-ointdistributiensb.de/enden 16.3Suppose I :(Xi , Xn) is jointly continuous .
Then

X
, .
. . . ,Xn are independent iff



Eg
.

Multivariate standard normal na e-
"""k

= 4¥ e-"44 -
- - Hot'n'k)

Since the joint density is a product of single - variable densities,
the components of the random vector are independent , withthese
densities as marginals :

Eg .

S'pose X. is uniform on the triangle
x) Are X

,
Y independent ?



theorem
. Suppose X -- Hi , . . .,Xn) is a random vector

,
with

Xi
,
- -
-in independent .

For any functions g , , 92, . . . , gn :HAIR ,
El g. ND gud - - - gnlxnd-IElgix.D.IE/gzcXdt--etFlgnlXnf

In particular , EH ,Xi- -Yat END#ND - - - END .


