Chapter 8 
Sampling Distributions – Sample Means

Definitions:

Parameter –

Statistic –

Example:  Identify the boldface values as parameter or statistic. (YMM p. 457)

A carload lot of ball bearings has mean diameter 2.5003 cm.  This is within the specifications for acceptance of the lot by the purchaser.  By chance, an inspector chooses 100 bearings from the lot that have mean diameter 2.5009 cm.  Because this is outside the specified limits, the lot is mistakenly rejected.

Why do we take samples instead of taking a census?



 Consider the population – the length of fish (in inches) in my pond - consisting of the values :   2, 7, 10, 11, 14
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Let’s take samples of size 2 (n = 2) from this population:
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Repeat this procedure with sample size n = 3
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General Properties of the Sampling Distribution of 
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Rule 1:

Rule 2:

Rule 3:

· The standard deviation of the sampling distribution of the mean is referred to as the standard error of the mean.  If random samples of size n, where n is more than 5% (10%) of the population size (N), are selected from a population whose standard deviation is , then   
Rule 4:

Ex 1) The army reports that the distribution of head circumference among soldiers is approximately normal with mean 22.8 inches and standard deviation of 1.1 inches.  

a) What is the probability that a randomly selected soldier’s head will have a circumference that is greater than 23.5 inches?

b) What is the probability that a random sample of five soldiers will have an average head circumference that is greater than 23.5 inches?

Ex 2) Suppose a team of biologists has been studying the Pinedale children’s fishing pond. Let x represent the length of a single trout taken at random from the pond.  This group of biologists has determined that the length has a normal distribution with mean of 10.2 inches and standard deviation of 1.4 inches.  
a) What is the probability that a single trout taken at random from the pond is between 8 and 12 inches long?

b) What is the probability that the mean length of five trout taken at random is between 8 and 12 inches long?

c) What sample mean would be at the 95th percentile?  (Assume n = 5)

Ex 3) A soft-drink bottler claims that, on average, cans contain 12 oz of soda.  Let x denote the actual volume of soda in a randomly selected can.  Suppose that x is normally distributed with  = .16 oz.  Sixteen cans are randomly selected and a mean of 12.1 oz is calculated. 
a) What is the probability that the average of 16 cans will exceed 12.1 oz?

Ex 4) A hot dog manufacturer asserts that one of its brands of hot dogs has a average fat content of 18 grams per hot dog with standard deviation of 1 gram.  Consumers of this brand would probably not be disturbed if the mean was less than 18 grams, but would be unhappy if it exceeded 18 grams.  An independent testing organization is asked to analyze a random sample of 36 hot dogs.  Suppose the resulting sample mean is 18.4 grams. What is the probability that the sample mean is greater than 18.4 grams?

 Does this result indicate that the manufacturer’s claim is incorrect?

Homework:

For questions 1 & 2, identify the boldface values as parameter or statistic

1) A researcher carries out a randomized comparative experiment with young rats to investigate the effects of a toxic compound in food.  She feeds the control group a normal diet.  The experimental group receives a diet with 2500 parts per million of the toxic material.  After 8 weeks, the mean weight gain is 335 grams for the control group and 289 grams for the experimental group.

2) A telemarketing firm in Los Angeles uses a device that dials residential telephone numbers in that city at random.  Of the first 100 numbers dialed, 48% are unlisted.  This is not surprising because 52% of all Los Angeles residential phones are unlisted.

3) State tax officials claim that the average amount of money claimed by all the taxpayers within the state for charitable deductions during 1994 was $964 with a standard deviation of $102.  Many samples of size 64 are taken.  Find the mean of these samples and the standard error of the mean.

4) The scores of six students on an exam are as follows.


Student
1
2
3
4
5
6


Score

82
62
80
57
72
73

Assume that this is your population, create the sampling distribution for the means of sample size n = 4.  Find the mean and standard deviation of the sampling distribution.  (Hint: there are 15 possible samples of size 4.

The _____________________ of a statistic is the distribution of values taken by the statistic in all possible samples of the same size from the same population.





A statistic used to estimate a parameter is _______________ if the mean of its sampling distribution is equal to the true value of the parameter being estimated.
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