Probabilities
Chapter 5 contains tools, concepts, and techniques to determine probabilities. In order to make informed decisions, data collected from past events can be analyzed. This data can be gathered from a sample population and scientifically evaluated. A probability is a numerical value given to the chance that something will happen. An event is a collection of one or more outcomes that result from an experiment. There are three ways to assign probability to an event. Two of these methods are classical and empirical, which are objective and based on information and data. The third is the subjective method which appears to be based on an individual’s own beliefs and inclinations that an event is likely to occur. Two factors that determine the appropriate course of action is whether the selected class is mutually exclusive or collectively exhaustive. In statistics the word "or" takes the connotation of inclusive, and can contain both elements as opposed to either. There are many rules to assist with calculating probabilities. The rules of addition, and rules of multiplication both have general and special rules. The conditional probability is effected by another event that has occurred which makes it dependent. Counting also has three principles in the form of multiplication formula, permutation formula, and combination formula. These tools are helpful in counting and calculating large numbers of possibilities.
The following diagram illustrates the terms experiment, outcome, event, and random variable. First, for the experiment where a coin is tossed three times, there are eight possible outcomes. In this experiment, we are interested in the event that one head occurs in the three tosses. The random variable is the number of heads. In terms of probability, we want to know the probability of the event that the random variable, the number of heads, is 1. The result is P(1 head in 3 tosses) = .375.
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