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Expected value, on the other hand, is an estimate of the mean 
outcome for a random variable assuming the random variable 
was observed an infinite number of times. An expected value is 
not based on making three observations; instead, the expected 
value is based on the assumption that the two fair coins were 
flipped an infinite number of times—it is a long-term mean.

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 × .25) + (1 × .50) + (2 × .25) = 1.00.

Table 5.13 shows the probability distribution for flipping heads 
with two fair coins. 

On average, we expect one to land heads up each time 
we flip two fair coins. Of course, in three flips, we may 
not observe this outcome, but if we flipped the two coins 
an infinite number of times, we would expect one to land 
heads up per flip. So expected value is really a long-term 
mean—it is the average expected outcome for a random 
variable, assuming the random variable is observed an 
infinite number of times.

(Continued)

FYI
Expected value is the long-term 

mean—it is the average outcome for 

a random variable that is observed an 

infinite number of times.

TABLE 5.13
 � The Probability Distribution for 

Flipping Heads With Two Fair Coins

Number of Heads 0 1 2
p(x) .25 .50 .25 

In his book Against the Gods: The Remarkable Story of Risk, Peter Bernstein (1998) explores how the average person 
approaches expectations of risk and reward. He describes an experiment showing how expectations for certain outcomes are not 
always consistent with expectations derived mathematically. Here are the procedures for the situations he described:

Situation 1: Suppose you are offered the choice between having 
a 100% chance of receiving $3,000 and having an 80% chance 
of receiving $4,000 with a 20% chance of receiving nothing. 
Which do you choose?

Situation 2: Suppose you have a choice between having a 
100% chance of losing $3,000 and having an 80% chance of 
losing $4,000 with a 20% chance of breaking even. Which do 
you choose?

Take the time to select which option you would choose in each 
situation. Then, we can compare your choice with the mathematical 
expectation, or expected value, for each outcome.

RESEARCH IN FOCUS: WHEN ARE RISKS 
WORTH TAKING?
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