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possible for a mother to have 3.14 children. Instead, you should interpret 
these statistics as averages.

The use of probability to predict the expected mean value of a random 
variable is called mathematical expectation, or expected value. To compute 
the mean value, m, of a random variable, we (1) multiply each possible out-
come, x, by the probability of its occurrence, p, and (2) sum each product:

µ = ( )∑ xp .

By definition, to determine the expected value of a random variable, we 
compute the mean of a probability distribution of that random variable. 
The mean of a probability distribution, then, is the value we predict will 
occur on average. Examples 5.8, 5.9, and 5.10 illustrate how to compute 
and interpret the expected value of a random variable.

Example 5.8

The probabilities are .24, .16, .40, and .20 that participants in a cognitive learning study 
will forget 0, 1, 2, and 3 items, respectively, in a memory test. How many items should the 
researchers expect participants to forget on the test?

In this example, the random variable is forgetting. The possible outcomes of the random 
variable are 0, 1, 2, and 3 items. To find the expected value, we multiply the value of 
each outcome of the random variable by its corresponding probability and then sum the 
products:

m = (0 × .24) + (1 × .16) + (2 × .40) + (3 × .20) = 1.56.

We expect participants, on average, to forget 1.56 items on this cognitive learning test. A 
more practical interpretation is that we expect participants to forget 1 or 2 items on this test.

Example 5.9

Richard Tunney (2006) ran a study to determine if the way in which odds were presented, 
either as probabilities or as relative frequencies, affected participants’ betting preferences. 
As part of his study, he ran a series of different probability conditions, where P-bets 
were associated with a high probability of winning a modest amount and £-bets were 
associated with a low probability of winning a larger amount (in pounds sterling). Below is 
one example of each betting condition in his study. Using the values in Table 5.12, confirm 
that the expected values given in the last column are correct.

FYI
The expected value of a given random 

variable is equal to the mean of 

the probability distribution of that 

random variable.

A mathematical expectation, 
or expected value,  is the mean, 
or average expected outcome, 
of a given random variable. The 
expected outcome of a random 
variable is the sum of the products 
for each random outcome 
multiplied by the probability of its 
occurrence.

TABLE 5.12  Two Betting Conditions From the Tunney (2006) Study

The expected value is given for each betting condition (P and £).

 
Pair 

Probability of 
Winning 

 Amount  
to Win 

Amount  
to Lose 

Expected  
Value 

P .75 6.00 3.00 3.75

£ .35 17.00 3.50 3.68


