Section 8-5  Expected Value
Suppose a random experiment has a finite set of outcomes (O1, O2, O3, …,On) each of which is associated with a number. The expected value of this experiment is the sum of the products of each outcome times its corresponding probability:
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Similarly, if the outcomes of a random experiment are grouped into disjoint events that span the sample space and each event is associated with a number then
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In practical terms, the expected value represents the average outcome of the experiment over a very large number of trials.

Example 1. An experiment consists of flipping 5 coins and counting the number of heads. What is the expected value of the number of heads?
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Example 2. An experiment consists of rolling a pair of dice and finding the dot sum. What is the expected value of the dot sum?
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Example 3. Twelve circuit boards are sent to an assembly plant. The plant selects a random sample of 4 boards for inspection. If they find one or more substandard boards, they will return the entire shipment. Suppose the shipment contains 2 substandard boards. What is the probability that the shipment will be returned? What is the expected number of substandard boards in the random sample of 4 boards that are subject to inspection?
Solution #1 (Using the fundamental counting principle)
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Find the Expected Value:
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Solution #2 (Using a tree diagram)
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Find the expected value:
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