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So far we have been concenedd with stalemates about
shyle random variables

In this chapter we want to address questions
about multiple random variables

Foray two random variables Xand y we defneae
the Joint cumula the Probability Distributor Euehou_
as
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many questions about X and Y can be armored
by F nay Forexaple suppose we want
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subtracted Hanbal add it back
three doublecoming



when X and Y are discrete we define the

joint probability mass function as

puny P X x y y
Now the events X x y yj j are mutually
disjoint and so

p cx P X x probability mass
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as a random var

f pix y
on its own
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EI Suppose an urn consists of 3 red 4white
ad S blue balls Suppose we draw three balls
Let X be ofredballs If of white balls
Let pci P X i y j Note that.it of the
three balls chosen i are red and jure white then

the remarry
3 i j balls are blue Shee each

draw is equally likely
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Rurik Pyly and Rdx are also called marginal
prolabilimes i



We say that X and Y are jointlycontinuous
of thee exist a function fcx.gl suck that

for every measurable set AE 1122 we have that

PKX.DE t fffCx.ydxdy
We call ftx.ly the joint probability dustyfunction of
X and Y If A C XD B a rectangular region
then
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In particular if we Let C fo AD D Cab
then

Fca b PKX.yktoidxtoisD ffjfcx.gsdoxdy
Diffeetrutiny we have
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If X and Y are jointly continuous then they are
also continuous random uarruhles on their own

We can affair their marginal Probability
dently factors as
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where f cxy dy
probabilitydensityfaratronofX

Similarly Lyly xyJdx

E Suppose that
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0 otherwise

a coupupe PK I yet

Phx I yL 1 f f ke te ZYdxdg 2 e exdx
e Lte 2

b PCXLY ff 2e
Y

kx.gs tagg
e9d dy

E Joke eMdxdy 1 3

c Para f fo 2 e 4e_ dydx I e
a

Suppose that the joint dusty of X
and Y is gner by
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Find the dainty function of Hy
Sole First we find the cumulative dBtibnhonfuchon
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Dofferabahrag we get a fate
We can also define the joint prolahthly
of n random vavubles
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X Xn are said to be jointly continuous



if there Ba function fix xn such
that for some set CER

PHX Xn eC fix Mdx dxn

E Suppose we had an experiment with

r possible outcomes with the ith outcome occurring

with probability pi each unholyexclosure EE pi I

Suppose that we perform the experiment n thee

Let Xi be the umbral expermets with ochone
i Then the joint distribution

P Xen sXr nr n nppi'pit pair
when Eni n is called the

multinomial distribution
When 8 2 then we hone the binomial
distribution


