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	7.1 Sampling Distributions

	What is the difference between a parameter and a statistic?  


	

	What are the notations for parameters and statistics?


	

	Problem 1 – Identification

Identify the population, the parameter, the sample, and the statistic in each of the following settings.

(a) A pediatrician wants to know the 75th percentile for the distribution of heights of 10-year-old boys, so she takes a sample of 50 patients and calculates Q3 = 56 inches. 

(b) A Pew Research Center Poll asked 1102 12- to 17-year-olds in the United States if they have a cell phone. Of the respondents, 71% said Yes.  In actuality, 68% of 12 to 17 year olds in the US have a cell phone.



	What is sampling variability?  


	

	What is a sampling distribution?

	

	Problem 2 – Outwit Outplay Outlast

Television executives and companies who advertise on TV are interested in how many viewers watch particular television shows. According to 2005 Nielsen ratings, Survivor: Guatemala was one of the most-watched television shows in the United States during every week that it aired. Suppose that the true proportion of U.S. adults who watched Survivor: Guatemala is p = 0.37.  The figure below shows the results of drawing 1000 SRS’s of size n = 100 from a population with p = 0.37.  


Describe the sampling distribution.



	What is the difference between the distribution of the population, the distribution of the sample, and the sampling distribution of a sample statistic?  
	

	What is an unbiased estimator?  
	

	How can you reduce the variability of a statistic?


	

	What effect does the size of the population have on the variability of a statistic?


	

	What’s the difference between bias and variability?  
	
	

	
	
	

	7.2 Sampling Distributions of Sample Proportions

	What is a sample proportion?  


	

	What is a sampling distribution of sample proportions?

	

	What is the mean and standard deviation of the sampling distribution of a sample proportion?  


	

	What are the conditions that need to be met for the formulas to work?

	

	Problem 3 – College bound students
The superintendent of a large school district wants to know what proportion of middle school students in her district are planning to attend a four-year college or university. Suppose that 80% of all middle school students in her district are planning to attend a four-year college or university. What is the probability that an SRS of size 125 will give a result within 7 percentage points of the true value?
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	Problem 4 – College applications
We are interested in estimating the proportion of students who apply to multiple colleges and universities.  Suppose 35% of all Freshmen at a certain university applied to multiple schools during their senior year of high school.  What is the probability that an SRS of 1500 will give an estimate within 2 percentage points of the true value?



	Problem 5 – African American population
11% of all Americans are African American.  This means that in a SRS of 1500 people, about 11% should be African American.  But what if we sample 1500 people and only 9.2% are African American?  Is that unlikely to happen?  Is that evidence of undercoverage in our sample?  In other words, what is the probability that a SRS of 1500 people contains no more than 9.2% African Americans?
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	7.3 Sampling Distributions of Sample Means

	What is a sampling distribution of sample means?

	

	What are the mean and standard deviation of the sampling distribution of a sample mean?  
	

	What is the shape of the sampling distribution of sample means?  
	

	Problem 6 – Sulfur (Pee Ewe!)
Sulfur compounds such as dimethyl sulfide (DMS) are sometimes present in wine.  DMS causes “off odors” in wine, so winemakers want to know the odor threshold, the lowest concentration of DMS that the human nose can detect.  Extensive studies have found that the DMS odor threshold in adults follows roughly a Normal distribution with mean 
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a) If we take SRS’s of size n = 10, what are the mean and standard deviation of the sampling distribution of 
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?

b) If we take SRS’s of size n = 100, what are the mean and standard deviation of the sampling distribution of 
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?



	Problem 7 – A nutty situation
At the P. Nutty Peanut Company, dry-roasted, shelled peanuts are placed in jars by a machine. The distribution of weights in the jars is approximately Normal, with a mean of 16.1 ounces and a standard deviation of 0.15 ounces. 

a) Without doing any calculations, explain which outcome is more likely: randomly selecting a single jar and finding that the contents weigh less than 16 ounces or randomly selecting 10 jars and finding that the average contents weigh less than 16 ounces. 

b) Find the probability of each event described above. 



	Problem 8 – Women’s heights
Suppose the heights of young women are N(64.5, 2.5).  

a)  What is the probability that a randomly selected woman is taller than 66.5 in?

b)  What is the probability that the mean height of 10 women is greater than 66.5 in?

c)  What is the probability that the mean height of 100 women is greater than 66.5 in?



	Central Limit Theorem

	What is the shape of the sampling distribution a sample mean when the sample is NOT taken from a Normally distributed population?

	

	What is the Central Limit Theorem?


	

	How large does the sample size need to be before the sample distribution of sample means is approximately normal?


	

	Problem 9 – Texting at school
Suppose that the number of texts sent during a typical day by a randomly selected high school student follows a right-skewed distribution with a mean of 15 and a standard deviation of 35. Assuming that students at your school are typical texters, how likely is it that in a random sample of 50 students will have an average of more than 20 texts in the last 24 hours?
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