6.1 notes

In chapters 1 through 5, we studied descriptive statistics (how to collect and describe data) and probabilities (how to find probabilities and analyze discrete and continuous probability distributions).

In chapter 6, we will begin to study inferential statistics – the second major branch of statistics.  Remember: inferential statistics lets us use what we know about a sample to make decisions and draw conclusions about a population.  Also remember that the most basic, important tool of inferential statistics is probability.

Example of descriptive statistics:


The EPA wants to know the population mean fuel economy for a manufacturers entire line of passenger cars. They estimate that the mean fuel economy is 31.1 miles per gallon based on a sample of cars (assume the sample contained 30 cars and the standard deviation was 10 mpg).  Because this estimate consists of a single number consists of a single number (which can be represented by a point on the number line), it is called a point estimate. The problem with using a point estimate is that it is rarely equal to the exact parameter (mean, standard deviation, or proportion) of the population.  

In this chapter, you will learn how to make a more meaningful estimate by specifying an interval of values, together with a statement of how confident you are that the interval contains the population parameter.


Definitions;

•An interval estimate is a range of values, used to estimate a population parameter
•The level of confidence, c, is the probability that the interval estimate contains the population parameter.
Important: a large sample is when we have n 
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.  The central limit theorem tells us that when we have n 
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, the sampling distribution of sample means is a normal distribution.
Example 1:

Suppose the EPA wanted to be 90% confident of its estimate for the mean fuel economy rating for the manufacturer’s entire line of passenger cars.  Here are the steps to construct an interval estimate: 
1.    Find your sample statistics 
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 (when we have a large sample, we can use s in place of the population standard deviation 
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2.    Calculate the margin of error 
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Note: to find the critical values of z (
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), use your z-chart.  In this case, your level of confidence, c, is .90.  This leaves .05 for each “tail” of your bell curve.  An area of 0.05 corresponds to 
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3. Find the left and right endpoints to form the confidence interval

Left endpoint:   
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Right endpoint: 
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31.1 – 3.0 = 28.1

31.1 + 3.0= 34.1

(28.1, 34.1)

So, the EPA can be 90% confident that the mean fuel economy rating for the manufacturer’s entire line of passenger cars is between 28.1 and 34.1.  

Sample size

As the level of confidence increases, the confidence interval widens.  As the confidence interval widens, the precision of the estimate decreases.  One way to improve the precision of an estimate without decreasing the level of confidence is to increase the sample size. 


How large of a sample size do we need?

Find a minimum sample size to estimate 
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Given a c-confidence level and a margin of error, E, the minimum sample size, n, needed to estimate the population mean 
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Example 2:  An admissions director wants to estimate the mean age of all students enrolled at a college.  The estimate must be within 6 months (1/2 year) of the population mean.  Determine the minimum required sample size.  Assume the standard deviation is 1.2 years. c = 0.95.
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 = 22.127616 ( always round up

n = 23

So, the mean of 23 students ages would be within 6 months of the population mean.
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