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Basic Probability Rules



(i) P(@)=0

(i) For any event A, P(A) <1

(iii) If AcB then P(A)<P(B)

(iv) P(AUB)=P(A)+P(B)-P(ANB)

(v) If A and B are disjoint then P(AuwB) =P(A)+ P(B)

(vi) If A, A,,..., A, are mutually exclusive then P{OAJziP(A)

i=1 i=1
(vii) For any event A, P(A")=1-P(A)
(viii) For any events Aand B, P(A)=P(AnB)+P(AnB’)
(ix) If events B;,B,,..., B, are mutually exclusive and exhaustive they are
called a partition of the probability space, and for any event A,

P(A):Zn:P(Am B;)
(x) For arl1:ylevents A,B,andC, P(AUBUC)=P(A)+P(B)+P(C)
-P(AnB)-P(ANC)-P(BNC)+P(AnBNC)



Bayes Rule



If A and B are any events, then
p P(A|B)-P(B) _ P(A|B)-P(B)
(BIA)= -
P(A) P(A|B)-P(B)+P(A|B)-P(B")

If B,,B,,....B, forms a partition of the probability space, then

(3, | 4y F(AIB)-P(E)

n

D P(A|B)-P(B))

i=1



Moment Generating Function of a Random Variable



The moment generating function of X is M, (t) = E[e‘x] .

For a discrete random variable, M, (t)= >’ e% p(x).

all x;

For a continuous random variable, M (t) = f e™ f (x)dx .

d _ ’ _ ﬁ _ " _ 2
&Mx(t)t:O—Mx(O)—E[X] ! dXZMX(t)t:o_MX(O)_E[X 1,
M0 =MP©) = EX”
o x O =MP(0)=EXT .

t=0




Geometric Distribution Y With Parameter p (0< p<1)
Defined For y=1,23,...



In this version of the geometric distribution, Y represents the trial
number of the first success, so Y = X +1, where X is number of
failures until the first success.

p(y)=@1-p)'tp for y=123,..

EfY]=1 | varv]=12P.
p p



Standard Normal Distribution



The standard normal random variable has mean 0 and variance 1.
The pdfis #(x)=———e 2 . The distribution function is

N
®(x)=P[X <x] . In the graph below ®(1.96) =.975, so that 1.96 is
the 97.5 percentile of the standard normal distribution.
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