5.4 notes

The Central Limit Theorem

Definition: A sampling distribution is the probability distribution of a sample statistic that is formed when samples of size n are taken repeatedly from a population.  If the sample statistic is the sample mean then the distribution is the sampling distribution of sample means. 
In other words: Instead of plotting each individual piece of data, we take groups of size n and plot the mean of each group.

Properties of Sampling Distribution of Sample Means:

1.  The mean of the sample means, 
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, is equal to the population mean,  
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2.  The standard deviation of the sample means, 
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, is equal to the population standard deviation, 
[image: image4.wmf]s

divided by the square root of n.
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The Central Limit Theorem says that if we draw samples of size n, where n 
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 30, the sampling distribution of sample means approximates a normal distribution.  The greater the sample size, the better the approximation. If the population itself is normally distributed, the sampling distribution of sample means is normally distributed for any sample size, n.
Example:  The population mean annual salary for plumbers is 
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 = $32,500.  A random sample of 42 plumbers is drawn from this population.  What is the probability that the mean salary of the sample, 
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, is less than $30,000.  Assume 
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 = $5600.
We have a new distribution where we took 42 plumbers at a time and plotted the mean of each sample.

We still have a normal distribution, but with a new mean and standard deviation:
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