Chapter 7 Part 1 Notes
Introduction
· There are two alternative forms of the theorem, and both alternatives are concerned with drawing finite samples size n from a population with a known mean, μ, and a known standard deviation, σ. 
· The first alternative says that if we collect samples of size n with a "large enough n," calculate each sample's mean, and create a histogram of those means, then the resulting histogram will tend to have an approximate normal bell shape. 
· The second alternative says that if we again collect samples of size n that are "large enough," calculate the sum of each sample and create a histogram, then the resulting histogram will again tend to have a normal bell-shape.
· In either case, it does not matter what the distribution of the original population is, or whether you even need to know it. 
· The important fact is that the distribution of sample means and the sums tend to follow the normal distribution.
· The size of the sample, n, that is required in order to be "large enough" depends on the original population from which the samples are drawn (the sample size should be at least 30 or the data should come from a normal distribution). 
THE KEY: The astounding result is that it does not matter what the distribution of the original population is, or whether you even need to know it. The important fact is that the distribution of sample means tend to follow the normal distribution.


Section 7.1: The Central Limit Theorem for Sample Means (Averages)
Suppose X is a random variable with a distribution that may be known or unknown (it can be any distribution). What notation will we use in this section to denote the mean and standard deviation?




If you draw random samples of size n, then as n increases, the random variable  which consists of sample means, tends to be normally distributed. What is the notation for the representing this random variable? 






What is the standard error of the mean?



What does the Central Limit Theorem for Sample Means say?


Using graphs, explain what the Central Limit Theorem does from a random distribution.











Explain how the formulas compare for a regular population distribution versus the sampling distribution of means:






The practical significance of The Central Limit Theorem is that now we can compute probabilities for drawing a sample mean,   in just the same way as we did for drawing specific observations, X's, when we knew the population mean and standard deviation and that the population data were normally distributed.
The standardizing formula has to be amended to recognize that the mean and standard deviation of the sampling distribution, sometimes, called the standard error of the mean, are different from those of the population distribution, but otherwise nothing has changed. The new standardizing formula is:


Example An unknown distribution has a mean of 90 and a standard deviation of 15. Samples of size n = 25 are drawn randomly from the population. See the Excel spreadsheet.
a. Find the probability that the sample mean is between 85 and 92. Explain how you used Excel, including which formulas you used.










b. Find the value that is two standard deviations above the expected value, 90, of the sample mean.







Example The length of time, in hours, it takes an "over 40" group of people to play one soccer match is normally distributed with a mean of two hours and a standard deviation of 0.5 hours. A sample of size n = 50 is drawn randomly from the population. Find the probability that the sample mean is between 1.8 hours and 2.3 hours. See the Excel spreadsheet.



Example In a recent study, it was reported that the mean age of iPad users is 34 years. Suppose the standard deviation is 15 years. Take a sample of size n = 100. See the Excel spreadsheet.
a. What are the mean and standard deviation for the sample mean ages of iPad users?




b. What does the distribution look like?





c. Find the probability that the sample mean age is more than 30 years (the reported mean age of iPad users in this particular study).







d. Find the 95th percentile for the sample mean age (to one decimal place).
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