
Warnings for Estimating a Normal Mean
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Any formula for inference is correct only in specific circumstances.

· The data must come from a Simple Random Sample from the population.  

· The margin of error in a confidence interval covers only random sampling errors.  The margin of error is obtained from the sampling distribution and indicates how much error can be expected because of chance variation in randomized data production.  

· The P-value is only equal to the probability of gettting your data under H0 IF the data, or at least the sample mean, came from a normal distribution.  If 
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is not at least approximately normal, then the quoted P-value has no meaning.

· Practical difficulties such as undercoverage and nonresponse in a sample survey cause additional errors.  These errors can be larger than the random sampling error, particularly when the sample size is large (so that (/(n is small).  

· The formula above for estimating a normal mean is not correct for multistage or stratified samples (or any probability sampling design that is more complicated than a SRS.)  However, correct methods for other designs are available.  

· There is no correct method for inference from data haphazardly collected with bias of unknown size.

· Outliers can have a huge effect on the confidence interval and value of z because 
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 is greatly affected by outliers.  Be sure to search for outliers and justify their removal before computing the interval or test statistic.  If the removal of outliers is not justified, other procedures exist that are not as sensitive to outliers.

· If the sample size is small and the population is not normal, the true confidence level (or P-value of the hypothesis test) will be different than the one used in computing the interval.  Examine the data carefully for skewness and other signs of nonnormality.  The interval relies only on the distribution of 
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, which even for quite small sample sizes is much closer to normal than that of the individual observations.  When n 
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15, the confidence level is not greatly disturbed by nonnormal populations unless extreme outliers or quite strong skewness are present.  

· You must know the standard deviation 
[image: image9.wmf]s

 of the population.  This unrealistic requirement renders the interval 
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of little use in statistical practice.  We will learn in the next chapter what to do when 
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 is unknown.  If, however, the sample is large, the sample standard deviation s will be close to the unknown 
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.  The recipe
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is then an approximate confidence interval for 
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.

There is often a lot of confusion about interpreting a confidence interval.  The correct interpretation is that the numbers calculated by this method give correct results in 95% of all samples.  It does not say that the probability is 95% that the true mean falls within this particular interval.  No randomness remains after we draw a particular sample and get from it a particular interval.  The true mean either is or is not within the interval.  Probability in its interpretation as long-term relative frequency makes no sense in the situation.   

Moore, David and McCabe, George. 2002. Introduction to the Practice of Statistics. W. H. Freeman and Company, New York. 426-427.
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