
Discrete Random Variables and Expected Value
Goals:

• Distinguish between discreet and continuous random variables

• Find probabilities given a discrete probability model

• Compute the expected value and variance of a discrete random variable

CLASS NOTES
Questions/Main Ideas

Name _________________________________    Date _____________

Random Variable
Notation:  Traditionally denoted  
by a capital letter.

A random variable is a variable that represents the outcome of a random event.
Example:  Let X be the sum of the faces shown when two die are rolled.
Example:  Let X be the height of a randomly chosen high school senior.

Discrete vs Continuous

Informal:

Discrete – Something that 
can be counted 
(Takes on “discrete” values, 
often integers)

Continuous – Something 
that can be measured
(Takes on “continuous” 
values – any real number in 
its domain)

In the following examples, identify whether the random variable is discrete or 
continuous.

• Let X be the sum of the faces shown when two die are rolled.

• Let Y be the height of a randomly chosen high school senior.

• Let Z be the number of free-throws made during a basketball game

• Let X be the number of red cars that go through an intersection every 5 
minutes

• Let X be the blood pressure of a random person over the age of 65

• Let Z be the score in a little-league baseball game

• Let Q be the commute time to work for a random person in Chicago

Discrete random variable

Is this a valid probability 
model?

Conditional probability

Suppose the number of red cars that go through an intersection every five 
minutes has the following probability model:

X = #red cars 0 1 2 3 4 5
P(X) 1
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For a randomly chosen 5-minute period, what is the probability that 2 or 3 red 
cars will go through the intersection?

Given that the number of red cars through the intersection was less than 2, what 
is the probability that no red cars went through the intersection?



Finding the expected value

Big idea:
The “expected value” is the 
same as the mean for a 
random variable X.

X = #red cars 0 1 2 3 4 5
P(X) 1
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Suppose we sit for 15 five-minute intervals.  We would expect the following:
0 once, 1 four times, 2 five times, 3 three times, 4 two times, and 5 once.

What is the mean of these outcomes?

Is there another way?

What is the median of these 
outcomes?

Variance

Recall:  The variance is the 
“typical” squared deviation 
from the mean.  

In this context, it is the 
expected squared deviation 
from the mean.

Standard deviation

X = #red cars 0 1 2 3 4 5
Squared deviation 

from the mean

P(X) 1
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Find the expected value for the squared deviations from the mean.  Note that the 
probabilities of these are still given by P(X).

Graphing calculator Enter the outcomes into L1.  Enter the probabilities into L2.
Then run Stat→Calc→1VarStats L1,L2

R data <- c(0,1,2,3,4,5)
prob <- c(1/15,4/15,5/15,2/15,2/15,1/15)
expect <- sum(data*prob)
variance <- sum((data-expect)^2*prob)
stdev <- sqrt(variance)
report <- c(expect,variance,stdev)
names(report) <- c("expected value","variance","stdev")
options(digits=4);report


