Expected Value and Variance Theorems

Let X be a discrete random variable with values x,, x,, %, . . . and associated probabilities
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Definition: The expected value or mean of the random variable X, which is denoted g or E(X),
is defined as = E(X) = sz. P,

Theorems about expected value:
o Ela X)y=a E(X)
. EX+e)=E(X)+c
. EXEY)=EX)XEY)
. IfXand Y are independent random variables, E(X - Y) E(X)-E(Y)
. E@X+bhY+e)=a-E(X)+b-E(Y)+c

Definition: The variance of the random variable X, which is denoted o~ or V(X), is defined as
&> =V (Xy=E(X — ) = 3 (5= 1) .-

Definition: The standard deviation of the random variable &, which is denoted o, 1s the
positive square root of the varianee.

Theorems about variance:
. Vie-X)=a-V(X)
o V(X +o)y=V{)
. If X and Y are independent random Vanables V(X +)y=V({X)+V{)
. IfXand Y are independent random variables, V(X —Y)= V(X)+V(T)
If X and Y are independent random variables, V{a-X +b-F'+c)= a v(xX)+b V()

Theorems about standard deviation:
s T,y = M-JX
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. IfXand ¥ are independent random variables, oy, =0} + 0y

O-X+c

. IfXand Y are independent random variables, Gy, =4[O

’ . . L)
. IfXand ¥ are independent random variables, 0y, = Ja'o! +bloy




Geometric and Binomial Distributions

Geometric Probability Distribution

A random variable X has a geometrie distribution if the following conditions exist:
s Each observation fails into one of two cutcomes, often referred to as “success” and “failure.”

o The observations are independent; that is, knowing the outcome of one trial telis you nothing
about the outcome of other trials.

e The probability of success, which is denoted by p, is the same for each trial.

e X represents the number of the trial on which the first success occurs. So the possible values
of X are integers 1, 2,3, . . .. o

P(X=k)=(1-p)tp

Binomial Probability Distribution

A random variable X has a binomial distribution if the following conditions exist:
e There are a fixed number of trials or observations. This number is denoted by 7.
e Fach observation falls into one of two outcomes, often referred to as “success” and “fatlure.”

e The n observations are independent; that is, knowing the outcome of one trial tells you
nothing about the outcome of other trials.

o The prbbability of success, which is denoted by p, is the same for each trial.
: \.

o X represents the count or number of successes in the n trials. So the possible values of X are
mtegers 0, 1,2, ..., n

' :
PX=k) = (Z)pk(l —pyr k= m—i@pk(l —~p)"k

Calenlator Notes

The calculator has built-in functionality for computing geometric and binomial probabilities.
Using the calculator for geometric computations seems UNNEeCessary; however, binompdf - which
calculates P(X = k) - and binomedf - which calculates P(X = k) - are very usefid.




