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Chapter 5: The Normal Distribution
Summary
· The normal distribution is central to the theory of inferential statistics. It also provides a model for many empirical distributions that approximate normality.
· In all normal or nearly normal curves, we find a constant proportion of the area under the curve lying between the mean and any given distance from the mean when measured in standard deviation units.
· The standard normal distribution is a normal distribution represented in standard scores, or Z scores, with mean = 0 and standard deviation = 1. Z scores express the number of standard deviations that a given score is above or below the mean. The proportions corresponding to any Z score or its fraction are organized into a special table called the standard normal table.
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· The Normal Distribution
· A theoretical distribution, also known as the normal curve
· A theoretical distribution is similar to an empirical distribution in that it can be organized into frequency distributions, displayed using graphs, and described by its central tendency and variation using measures such as the mean and the standard deviation
· A theoretical distribution is based on theory rather than on real data
· Properties of the Normal Distribution
· One of the most striking characteristics of the normal distribution is its perfect symmetry
· The normal curve is a theoretical ideal, and real-life distributions never match this model perfectly
· Researchers study many variables that closely resemble this theoretical model
· It is easier to understand the properties of a normal curve if we think in terms of a real distribution that is near normal
· In all normal or nearly normal curves, we find a constant proportion of the area under the curve lying between the mean and any given distance from the mean when measured in standard deviation units
· As long as a distribution is normal and we know the mean and the standard deviation, we can determine the relative frequency (proportion or percentage) of cases that fall between any score and the mean
· An Application of the Normal Curve
· A standard (Z) score is the number of standard deviations that a given raw score (or the observed score) is above or below the mean
· A raw score can be transformed into a Z score to find how many standard deviations are there above or below the mean
· To transform a raw score into a Z score, we divide the difference between the score and the mean by the standard deviation
· A Z score can be converted to a raw score to find the score associated with a particular distance from the mean when this distance is expressed in standard deviation units
· To transform a Z score into a raw score, multiply the Z score by the standard deviation and add this product to the mean
· The Standard Normal Distribution
· Standard normal distribution: A normal distribution represented in standard (Z) scores, with mean = 0 and standard deviation = 1
· The Standard Normal Table
· A standard normal table is a table showing the area (as a proportion, which can be translated into a percentage) under the standard normal curve corresponding to any Z score or its fraction
· The structure of the standard normal table consists of three columns representing positive Z scores; the area between the mean and the Z score; and the proportion of the area beyond the Z score
· Use the standard table to find the area between the mean and a specified positive Z score; the area between the mean and a specified negative Z score; and the area above a positive Z score or below a negative Z score
· A Closer Look 5.1: Percentages, Proportions and Probabilities
· Statistics in Practice: Child Health and Academic Achievement
