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Learning Objectives

1. Show that a joint pdf consists of two independent, continuous RVs.

2. Combine two independent RVs into one joint pdf or CDF.
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How do we represent independent continuous RVs in a joint pdf?

What do we know about independence for What does it mean for continuous r.v.s to be
events and discrete RVs? independent?
Forevents:IfA 1L B For continuousRVs: If X 1 Y
A N B) = P(A)P(B) —
(B feq (%0y)=fglx)f, (4
P(A|B) = P(A)

Fg~ ('x,tat) = Fx (%) F (y)

For discrete RVs: If X L Y
(Px.y(6¥) = px(OPy(y) —FXIY (x| %) = 'F‘X' ()g)
Fx y(X,y) = Fx(X)Fy(y)
— pxv(x]y) = px(x)
Py x(¥|X) = py(y)
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Constructing a joint p@af from two independent, continuous RVs

Fay Corg) = F5 (0 £1.0y) €
et X and Y be independen _
Let d Y beindependent ~ é{) <3Lal>

rv.s with fx(x) = %,for
0 < x < 2and fy(y) = 3y?, for

O<y=<1 .FXIY(X‘(?B——- %(92_ Loy

1. Find fX,Y(X, Y)

—

ex of domain not wmd
L 00X £ Y
___dﬁAé




Constructing a joint pmf from two independent, continuous RVs

PoeX«l,0eY4ey)
Let X and Y be independent = F (X'—'—‘ | /3 — F ~x =0 =0
rv.s with fx(x) = %,for XX ’ % ) ,\X'Y ( g (3 >

0 < x < 2and fy(y) = 3y?, for = F (X'—’I_)F ( —_-.L)

O<y=<l .
- = ! L 1 pira :P(XéD
2.II;((§|5X51,05Y5%). LJoé‘ (i/;c J _fo 3 louﬁ] F(Y‘—-‘gb
— = [ ’LXD:C x=1 | [ 3 }‘3:'/2- |
0P Ploexer, 02Yel) 37‘ x=0 | L ¢ =0 :I'F‘X(;C)
= 3 a2 _ 2 i X
J It | (50 5] (&) (0]

- (/w
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Showing independence from joint ptnf
Wl'\ﬁst is ’Fx(x) & ’Ff(v)? AV\&. OlDCJ ‘F‘zlsr(x/'a)=

<l ‘)
Let fy y(x,y) = 18x2y>) for fx (%)= _]q(aPz,Y(XI‘@d}d 1CX(?‘)‘(”(‘E)‘)'
05x=1,0=y=1 _ 3\3’;‘" . 226 Y=
1.Are X and Y independent? jg:olgxl‘a' 0"‘3’ - ‘6 yeo
Constant
0, ngvgxlraav%cmc = 3x*(1)* - 3R (0
\l - it over au? fe(x)= 3x* for 0 X<
- xX= | _ I 5
IEEmE Py Jycy fry (i) d = [ 187 47
. 1C\r[?)= 6%5 for 0¢Yy<|
f200F,ly) = (326 y5) F18x™y s
= L 1Y g g;g:%
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asx4b& ceyc
'FXY(XI { AL
¢ < < < o
o L= FKJ ) | on 4cc
X & O o)
‘pZ’Y(X}%) { X>b or XY(K/‘9> —-——-‘X>b }far e
=0 7Lc£}/ <) E ,: % CéLac_d; oty
QL: FFT[‘U’)F (x) = (\3.}
Flogd_ 3
. - a 3 P('X'—‘D\,, ~
‘F‘z,\r(xfau‘g=6‘,>: ’8[6{ >(C )—e TY=C) O

eeeeeeeeeeeeeee



Rl XV())/ P(X=x,Y=y) 2‘:7\;2‘1
(&IQX O, ) |—\(LC'9~3

T I A ey ey

- FXY(X 0, Y=0,)~F, (B=a, Y= c)

N— \/_\_/
—_ S % "
FFX,Y ( /‘ﬂ—\ 0(}6%
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oL F1v\cL(vx% CDF from two nd. RV¢

~Stowingndepende
(x:‘g) = Fx (%) FY(‘@

KJJ\'{X.Y(’(!‘?)“'»AM 5 . o -Fx(?() 3)(_2"
Let fi y(x, y) = 18x%y;f Find - morgino® 2075
Oes);sxl,yOsyii,.5 " Fe(x)=P(Xex)= f ’(:X('E)OH: f St ot
t=x =
2.Find Fx y(x,y). = 4 /)C:o = ‘X for 0&x< A
Felg)=pP(reyd) =[P s)ds = .
@ bY\wa margwis h?,d’l/w’ v ( ¢ f < \6; £\
F 2 (1) Fyl o viaLe
F'X, X \93 < x) Y (9) x OLX“l c, 02y <) . \
2 I Ven JOV
x l | %2 g*‘ 3| palq@
) ® oo Mar
Foo(x ) = g = Ry I ot U
xo Fp) T ) XyE 02xel & oaw\ ® iwt mavg pAF
X 0Exel ya) *:"ng_"%
\6 0 A%L\ % x=| & mult marg
l Cha X()Sld x‘ \6>| CDF(S



Example

| Do this problem at home for extra practice. The solution is available in Meike’s video!

Let fx v(x,y) = 2e~**Y) for
0<x=<y.AreXandY
independent?
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Final statement on independence
1. If fx y(X,y) = g(x)h(y), where g(x) and h(y) are pdf s,then X and Y are independent.

e The domain of the joint pdf needs to be mdependent as well!!

2. If Fx v(x,y) = G(X)H(y), where G(x) and H(y) are cdf’s, then X and Y are independent.
~—

el
e The domain of the joint CDF needs to be independent as well!!

—_—
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