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Psychology 201 – H07 – sampling distributions and p-values
4 pt.

For this exercise, imagine that you are the owner of a small chain of fast food restaurants, called Occipital Lobe.  (Your motto is “We help you see the best to eat.”)  You serve burgers and sandwiches along with soft drinks.  Your specialty is the friendly service offered by carefully selected employees.

You use a machine that automatically fills the soft drinks with a pre-specified amount of liquid.  The machine is calibrated and has been guaranteed by the manufacturer to give the correct amount of drink “on the average”.  The manufacturer has said, however, that any one fill might be a “little high” or a “little low”, but “on the average”  the amount will be equal to the specified amounts.  The manufacturer’s literature said that the standard deviation of amounts would be 5 milliliter (mL) and that the distribution of amounts will be the normal distribution.  That is if the manufacturer’s literature was correct, if many drinks were filled, the amounts would form a normal distribution with mean equal to the drink size and standard deviation equal to 5 mL.
The amounts that the machine is supposed to put in soft drink glasses “on the average” is

Small drink:
250 mL
(about 8 oz)
Medium drink:  350 mL
(about 12 oz)

Large drink:
500 mL
(about 17 oz)
You have signs in your restaurants with the above amounts clearly posted.  Your signs clearly state that the amounts are “average” amounts, not guaranteed for any individual glass.  Your signs even give the standard deviation of the distribution, taken from the manufacturer’s literature.
Business has been good, even in the recession.  However a problem has arisen.

A group of 16 statistics students on a pleasure trip to Florida stopped at the restaurant and all ordered medium drinks.  Being statistics students, and always prepared for data entry, they had a portable volume-meter with them and each student measured the volume of the drink he or she had purchased.  They computed the mean of the volumes of liquid and found that the mean was 348 mL.  This mean was based on 16 cups of liquid.  Since all of them were a little bit persnickety, they wrote a letter to you, complaining about being “shorted” 2 mL on the average.  They stated that this difference was greater than would be expected by chance and demanded their money back and compensatory damages for emotional distress and intestinal upset due to dehydration of $1,000,000.

1.  If the mean of the distribution of amounts that the machine puts into the cans really is 350 mL with standard deviation 5, what is the probability that a group of 16 drinks would have a sample mean that was 2 mL or more different from in either direction 350?


Show your work on the accompanying answer sheet.
2.  Write a one-paragraph note to the students either defending your machine or passing the buck on to the manufacturer, depending on whether or not the answer to #1 is less than or equal to .05.

Put your answer on the accompanying answer sheet.

3.  Suppose the population mean were equal to 100 and population standard deviation equal to 15.  Suppose the mean of a sample of 25 scores was 94.  What is the p-value for that sample mean?  That is what is the probability that the mean of a sample of 25 will be as extreme (as far away from 100) as 94?  

4.  If the population mean were equal to 500 and population standard deviation equal to 100, what is the probability that the mean of a sample of 100 will be as extreme (as far away from 500) as 485 is from 500?  That is, what’s the p-value of a mean of 485?

5.  Suppose I wanted to know whether the mean of a population is equal to 150?  I know that the population standard deviation equals 20.  I take a sample of 16 from the population and compute the mean of that sample.  The sample mean equals 163.  If the population mean really were 150, what would be the probability of getting a sample mean as extreme (as far from 150) as 163?  That is, what’s the p-value of a mean of 163 from this population?

Use the following answer sheet for all problems.

1.


[image: image1.png]



2.  

3.

[image: image2.png]



4.

[image: image3.png]



5.

[image: image4.png]



p = 





p = 





p = 





p = 








