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Section 6.3

Joint distributions and independence































































Jointly discrete and independent

/Fact: Let X, Y have joint pmf p and marginal pmfs py, py. Then X \
and Y are independent if and only if

CGEE, v=0)  0(x=k) P(r=2)
\for all possible values of k, L. /

Ex) X,Y are the results of two die rolls.

Marginal pmfs: py (k) = 4; ’7?”@> = Ve e, le/Z/ .,./éj

1 - L
o

Joint pmf: p(k, 1) = ?,x(l&)gf?,y@: b z6




















































































































































































































































































































































Ex) Roll two dice. X is first die roll, S is the sum. Are X, S
independent?

T}\Qy </ Q Q/Qpﬂnv(a4+, I.__V\QZQJO(/
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Ex) Now, X is the first die roll and F= dnad Al ol

1, if sumis7
Y =
0, else.

Are X,Y independent? :
F(X;Z/Y;’@ — (7CK—,Q).P(;*>,Q) L., ol ke \, 2. ¢ ) Qc_zcgl ﬁ

=1 (1,6@/7/-—-/63 L
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£ e, 5o X, T art  indop

Jointly continuous and independent

a

f and marginal densities fy and fy,

N

Fact: For jointly continuous, independent r.v.s, X, Y with joint density

flx,y) = 7[x(><) ‘Fr@o forall x,y € R.
\ MY /
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Nuanced version of cont. and independent

@ct: Let X, Y be r.v.s on the same sample space with marginal \
densities fy and fy.

 |f X,Y have joint density function

flx,y) = 4.6 ) forallx,y € R

then X, Y are independent.

 Conversely, if X,Y are independent, then they are jointly
continuous with joint density function

kf(%y) = Tcxé()' \[,v(y) forallx,y € R /










































































































Ex) Multivariate Gaussian

Let X,Y ~ N(0,1) be independent standard normal r.v.s. What is their

joint density function? . 12
XX 3 R B 24
L= ~ £ o7 / [ )= ¢V = 77 ¢
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