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Single Event with Multiple Outcomes

Let’s say we want to roll one die or draw one card, and are interested in any of two or more of the possible outcomes (as opposed to one particular outcome). For example, we want to draw one card, and we define our outcomes:

Outcome A: Drawing a 3
Outcome B: Drawing a 5
We want either a 3 or a 5. In this case we calculate the probability using the addition rule:

P(A or B) = P(A) + P(B) = (4/52) + (4/52) = (8/52) = 0.1538

Mutually Exclusive

This formula works because we cannot get a card that is both a 3 and a 5.

Let’s redefine our outcomes:

Outcome A: Drawing a 5
Outcome B: Drawing a Spade
Now, keeping in mind what we want as an outcome, we can say that a 5 can appear in one of two ways – either as a Spade or not a Spade. Conversely, there are two ways a Spade can appear – either as a 5 or not a 5. Because a card can be a 5 and a Spade, the two outcomes are not mutually exclusive.

If we use the formula above, then we are counting the 5 of Spades twice. We need to subtract one of the occurrences of the 5 of Spades. The probability of a 5 and a Spade on the same card is given by the multiplication rule (next section), and works out to 1/52.

We modify our formula as follows:

P(A or B) = P(A) + P(B) – P(A and B)

P(5 or Spade) = (4/52) + (13/52) – (1/52) = (16/52) = 0.3077

