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To estimate the standard deviation of a probability distribution, s, for a 
random variable, x, we take the square root of the variance:

σ σ µ= = −( )∑2 2( ) .x p

Example 5.11 demonstrates how to use these formulas to calculate the 
variance and standard deviation of outcomes in a probability distribution.

Example 5.11

In Example 5.8, we measured the expected value of forgetting on a memory quiz (the 
random variable). The possible outcomes for the random variable were 0, 1, 2, and 3 
items. We found that the expected value of forgetting was 1.56 items on the memory quiz 
(m = 1.56). Calculate the variance and standard deviation of all the possible outcomes for 
forgetting.

The standard deviation of a 
probability distribution  is 
a measure of variability for the 
average distance that outcomes 
for a given random variable deviate 
from the expected value or mean 
of a probability distribution. It is 
calculated by taking the square 
root of the variance of a probability 
distribution.

FYI
While the expected value of the mean 

is the average outcome, the standard 

deviation of a probability distribution 

is the distance that all other outcomes 

deviate from the expected value or 

mean.

TABLE 5.14
 � Computations for Calculating the Variance of a Probability 

Distribution

1
Number 
of Items 
Forgot, x

2
Expected 

Value of the 
Mean, m

3
Deviations 

From Mean, 
x − m

4
Squared 

Deviation 
From Mean,  

(x − m)2
5
p

6
(x − m)2p

0 1.56  −1.56 2.43 .24 0.58 

1 1.56 −0.56 0.31 .16 0.05 

2 1.56   0.44 0.19 .40 0.08 

3 1.56    1.44 2.07 .20 0.41 

s2 ≈ 1.12

Because we know m, we can arrange the calculation of the variance as shown in  
Table 5.14. The calculations for Columns 1 to 4 are needed to compute the squared 
deviations of outcomes from the expected value of the mean: (x − m)2. The values in 
Column 6 were calculated by multiplying each squared deviation from the mean by its 
respective probability. The sum of values in Column 6 is the variance of the probability 
distribution for the random variable forgetting:

σ µ2 2= −( )∑ ≈( ) . .x p 112

The standard deviation of the probability distribution for the random variable forgetting is 
the square root of the variance:

σ σ= = ≈2 1 12 0. . .1 6

For this example, we can conclude that, on average, we expect students to forget 1.56 
items on the memory quiz, with all other outcomes for forgetting distributed at about 1.06 
standard deviations from the mean.


