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Geometric random variable

governs the likelihood of n failvis then

one success

Negative binomial rundown variable

governs the number of trials needed to
obtain k successes

Hypergeometric Random variable

For an urn with ur white ball
n nd balls

N ntn total bulb

Choon k balls at random how many
of the h balls are white

LineurityotExpectation

One can show that for any two random

variables X Y
E XtY Efx t ELY

This is not true for variances
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if and only if ELXY Efx ELY

Hypergeometric RV

X Hypergeometric N m n

Urn with N balls m ar nd N m an blue

Choon n balls at random

Let X of red balls obtained

e IIIp x he



X roll of die 1

Y roll d die 2

2 XtY
12

ELZ E k PLZ he
622

II k PLx i Y h i

TheortialExampt
Suppose X can be X X Xi

Y can be y ya y y j

Xt Y Z can tale 2 2L 2 u

Ah pairs of indices i j such that 2h Xity

i j Xity Zu

Ca Argue that

P xtY zu E P X xi Y g
ig cAw

b Show that
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c UsingCbl show that

EfxtY laxity PLX xi Y y

gie each pair of indics i j canonly

appear in exactly one Au we have that

pe
xityjlPlX xi Y y

xity PEX Xi Y y

E Xt Y a

d Show that

PLX xi PIX Xi Y y

E Xi Y y



X xi Ug Ei also Eijn Eik

Pfk x PLY E
unless j h
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P X xi Y y

PLY y P X xi Y y

e E Xtc laxity PEX Xi Y y

Xi PIKXi t y

yjP X Xi Y y

Xi P x xi t y

y PCx xi F y

x P X xi t yjP Y y
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