Winter, 2008

Tuesday, Feb. 26

Stat 321 – Lecture 20
Confidence Intervals (7.1)

Example 1: Assume the actual weight of a certain candy bar, whose advertised weight is 2.13 ounces, varies according to a normal distribution with mean  = 2.2 ounces and standard deviation  = 0.04 ounces.

(a) What is the probability that a candy bar weighs less than advertised? (sketch and label the distribution of interest)
(b) A consumer group takes a random sample of 5 candy bars and finds the sample mean weight to be 2.13 ounces. Is this a surprising outcome?  (sketch and label the distribution of interest) Surprising enough that we should doubt the manufacturer’s claim that  = 2.2 ounces? 

(c) Would finding the sample mean weight to be 2.15 ounces provide strong evidence to doubt the manufacturer’s claim that = 2.2 ounces?  

(d) What values for the sample mean weight would provide fairly strong evidence against the manufacturer’s claim that  = 2.2 ounces?   What if  = 2.1 ounces?  What if  is unknown?
(e) Suppose we observe a sample mean weight of 2.14 ounces.   What values of  would you consider plausible based on [image: image2.png]


  = 2.14?

Recap: When the Central Limit Theorem applies (e.g., normal population or large sample size n), then the sampling distribution of the sample mean will be (approximately) normal with mean  and standard deviation /
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. Therefore, by the empirical rule, roughly 95% of sample means should fall within 2 standard deviations (2 /
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) of the population mean.  That is,
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Conversely, we expect the population mean to be within 2 standard deviations of the sample mean in roughly 95% of samples:
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Example 2: The file agemom.mtw contains data gathered as part of the 1998 General Social Survey.  Each mother reported what their age was when they gave birth to their first child.  Column 1 contains data on 1199 American mothers. For now, consider this as your population.  Column 2 contains data from a random sample of 35 mothers from this population.

(a) Below are numerical and graphical summaries of this population and of a sample of 35 moms.  Describe each distribution.  How do they compare?
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Variable     N    Mean  StDev

age   
1199  22.519  4.885
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(c) Is the distribution of the sample similar to that of the population?

(d) If we took another random sample, we would necessarily get the same sample mean?

(e) Construct an interval by taking the sample mean from (b) and adding and subtracting 2/
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 (look two standard deviations in each direction).  Is the population mean  = 22.519 in between the two values?  

(f) Did everyone obtain the same results in (e)?  What proportion of samples led to an interval that succeeding in capturing the population mean?  Is this value close to what you expected?  Explain.
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