
Random variables
A random variable is a variable whose value depends on the outcome of a 
random (probabilistic) event.
Random variables can be discrete (finite list of outcomes) or continuous (infinite 
range of outcomes).
The probability model of a random variable is a list of its outcomes and their 
probabilities.

Outcomes (Values of 
the random variable)

Probabilities

$0 1/8

$1 3/8

$2 3/8

$3 1/8

Random variable: Coin flipping game #1
I flip a coin 3 times. 

I pay you $1 for each heads.

Probability model:



Compare to the old formulas for mean and standard deviation:

𝜇𝜇 = 𝐸𝐸 𝑋𝑋 = �𝑥𝑥𝑃𝑃 X = 𝑥𝑥

The mean or expected value of a random variable 𝑋𝑋 is 

The standard deviation of a random variable 𝑋𝑋 is 

𝜎𝜎 = 𝑆𝑆𝐷𝐷 𝑋𝑋 = Σ 𝑥𝑥 − 𝜇𝜇 2𝑃𝑃 X = 𝑥𝑥

Mean

�𝑦𝑦 =
𝑠𝑠𝑠𝑠𝑠𝑠 𝑜𝑜𝑜𝑜 𝑡𝑡𝑡𝑡𝑡 𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣𝑣
𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 𝑜𝑜𝑜𝑜 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐

=
Σ 𝑦𝑦
𝑛𝑛

Standard deviation      𝑠𝑠 = Σ(𝑦𝑦−�𝑦𝑦)2

𝑛𝑛−1
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