CLASS 19   11/6/03     
EXAM 2 IS A WEEK FROM TODAY
NEW HOMEWORK 
p. 303   6.1 , 6.2,  (confidence interval introduction)
p. 308  6.6  p. 310  6.7,  6.9  (find margin of error for each interval)
p. 308   6.5  (read 312-313)  p. 314   6.14  (cautions)
p.  317  6.19,  6.22  (changing sample size and levels)
p.  3.16  6.18

STATISTICAL INFERENCE

We learn methods for drawing conclusions about a population from sample data.  This is called statistical inference.
Important—for the methods to be reliable you should be using properly generated random data. [e.g. SRS]
Two types of inference methods discussed—confidence intervals and tests of significance.
CONFIDENCE INTERVALS

Basic idea----   You have a population with a known (or approximated) standard deviation and you want to estimate the population mean (.  You could take a sample from the population and calculate eq \o(X,\s\up8(()) for the sample and use this number.  This is called a point estimate.  It is almost certain to be wrong and we have no knowledge about how likely it is to be a good estimate.
What can we do to make our estimate of the mean more useful?

Instead of giving a single answer,  we can use knowledge of the interval probability model to come up with a better answer. 

We will calculate an interval estimate—an interval that we expect contains the actual mean the population mean (.

Requirements for this method. [later we will make the method more general]


[image: image24.jpg]THE MARGIN OF ERROR DOESN'T COVER ALL ERRORS

The margin of error in a confidence interval covers only random
sampling errors.

Practical difficulties such as undercoverage and nonresponse are often
more serious than random sampling error. The margin of error does not
take such difficulties into account.
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Suppose and IQ test has a standard deviation of 15.  We would like to get an estimate of the mean IQ for this test 12-14 year olds in a given population.  We take a SRS of 400 and give them the test and discover the mean of the sample is 92.  [a point estimate]
Find an interval estimate and assign a confidence level to how good your methods are.

1.  By the Central Limit Theorem we can assume the sampling distribution of samples of size 400 are approximately normal with the same mean as for all scores for 12-14 year olds in the whole population.  The standard deviation however is approximately 
(/( 400   =  15/20 = .75

Recall that the 95% of all observations are within 2 standard deviations of the mean for a normal distribution. (68-95-99.7 rule)

For our sampling distribution with unknown mean we would know that if we repeated our sampling many times 95% of the time the sample mean would be within two standard deviation of the actual mean.   2 times .75 = 1.5         92-1.5 = 90.5    92+1.5= 93.5

    1.5 is call the margin of error
We create the interval  90.5-93.5  and use it as our interval. 

What do we know about this estimate.  It may or may not contain the population mean.  We don’t know for sure!
However, if someone repeated our technique many times then about 95% of the time the population mean would be in the constructed interval!  About 5% of the time it would not! 
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Go to  TABLE C and explain how to fine z*.
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What happens to the confidence interval when you increase sample size?  Explain from the formula.
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What happens to the confidence interval if you increase the confidence level?  Explain from the formula.
`
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Things to remember:
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[image: image1][image: image13.jpg]INFERENCE ABOUT A MEAN: SIMPLE CONDITIONS

We have an SRS from the population of interest.

The variable we measure has a perfectly Normal distribution N(u, o)
in the population.

We don’t know the population mean . Our task is to infer
something about u from the sample data. But we do know the
population standard deviation o .
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[image: image17.jpg]CONFIDENCE INTERVAL

A level C confidence interval for a parameter has two parts:

® An interval calculated from the data, usually of the form

estimate £ margin of error

* A confidence level C, which gives the probability that the interval
will capture the true parameter value in repeated samples. That is,
the confidence level is the success rate for the method.
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[image: image20.jpg]CONFIDENCE INTERVAL FOR THE MEAN OF A
NORMAL POPULATION

Draw an SRS of size n from a Normal population having unknown mean
w and known standard deviation o. A level C confidence interval for j is

o
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The critical value z* is illustrated in Figure 13.5 and found in Table C.
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[image: image23.jpg]WHERE THE DATA COME FROM MATTERS

When you use statistical inference, you are acting as if your data are a
probability sample or come from a randomized experiment.

Statistical confidence intervals and tests cannot remedy basic flaws in

producing the data, such as voluntary response samples or uncontrolled
experiments.




