Chapter 8:  Sampling Distributions

Section 8.1:  Distribution of the Sample Mean

Objectives:  Students will be able to:  


Understand the concept of a sampling distribution


Describe the distribution of the sample mean for sample obtained from normal populations


Describe the distribution of the sample mean from samples obtained from a population that is not normal

Vocabulary:  

Statistical inference – using information from a sample to draw conclusions about a population

Standard error of the mean – standard deviation of the sampling distribution of x-bar

Key Concepts:  


Conclusions regarding the sampling distribution of X-bar:  



Shape:  normally distributed



Center:  mean equal to the mean of the population



Spread:  standard deviation less than the standard deviation of the population


Law of Large Numbers:  

As additional observations are added to the sample, the difference between the sample mean, x-bar, and the population mean, μ, approaches zero.


Mean and Standard Deviation of the Sampling Distribution of x-bar

Suppose that a simple random sample of size n is drawn from a large population (sample less than 5% of population) with mean μ and a standard deviation σ.  The sampling distribution of x-bar will have a mean 
μ,x-bar = μ and standard deviation σx-bar = σ/√n.  The standard deviation of the sampling distribution of x-bar is called the standard error of the mean and is denoted by σx-bar.


The shape of the sampling distribution of x-bar if X is normal

If a random variable X is normally distributed, the distribution of the sample mean, x-bar, is normally distributed.


Central Limit Theorem

Regardless of the shape of the population, the sampling distribution of x-bar becomes approximately normal as the sample size n increases.  (Caution:  only applies to shape and not to the mean or standard deviation)
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Note:  top of page 429:  “With that said, so that we err on the side of caution, we will say that the distribution of the sample mean is approximately normal provided that the sample size is greater than or equal to 30, if the distribution of the population is unknown or not normal.”

Example 1:  The height of all 3-year-old females is approximately normally distributed with μ = 38.72 inches and σ = 3.17 inches.  Compute the probability that a simple random sample of size n = 10 results in a sample mean greater than 40 inches.
Example 2:  We’ve been told that the average weight of giraffes is 2400 pounds with a standard deviation of 300 pounds.  We’ve measured 50 giraffes and found that the sample mean was 2600 pounds.  Is our data consistent with what we’ve been told? 
Summary:  The sample mean is a random variable with a distribution called the sampling distribution

· If the sample size n is sufficiently large (30 or more is a good rule of thumb), then this distribution is approximately normal

· The mean of the sampling distribution is equal to the mean of the population

· The standard deviation of the sampling distribution is equal to σ / (n
Reading:  Section 8.2
Homework:  pg 431 – 433; 3, 4, 6, 7, 12, 13, 22, 29 

Section 8.2:  Distribution of the Sample Proportion

Objectives:  Students will be able to:  


Describe the sampling distribution of a sample proportion


Compute probabilities of a sample proportion

Vocabulary:  

Sample proportion – p-hat is x / n ; where x is the number of individuals in the sample with the specified characteristic (x can be thought of as the number of successes in n trials of a binomial experiment).  The sample proportion is a statistic that estimates the population portion, p.

Key Concepts:


Conclusions regarding the distribution of the sample proportion:  



Shape:  as the size of the sample, n, increases, the shape of the distribution of the sample proportion becomes approximately normal



Center:  the mean of the distribution of the sample proportion equals the population proportion, p.



Spread:  standard deviation of the distribution of the sample proportion decreases as the sample size, n, increases


Sampling Distribution of p-hat



For a simple random sample of size n such that n ≤ 0.05N (sample size is ≤ 5% of the population size)



The shape of the sampling distribution of p-hat is approximately normal provided np(1 – p) ≥ 10



The mean of the sampling distribution of p-hat is μ p-hat = p



The standard deviation of the sampling distribution of p-hat is σ = √(p(1 – p)/n)
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Example 1:  Assume that 80% of the people taking aerobics classes are female and a simple random sample of n = 100 students is taken.  What is the probability that at most 75% of the sample students are female?
Example 2:  Assume that 80% of the people taking aerobics classes are female and a simple random sample of n = 100 students is taken.   If the sample had exactly 90 female students, would that be unusual?
Example 3:  According to the National Center for Health Statistics, 15% of all Americans have hearing trouble.  In a random sample of 120 Americans, what is the probability at least 18% have hearing trouble?
Example 4:  According to the National Center for Health Statistics, 15% of all Americans have hearing trouble.  Would it be unusual if the sample above had exactly 10 having hearing trouble?
Summary:  The sample proportion, like the sample mean, is a random variable
· If the sample size n is sufficiently large and the population proportion p isn’t close to either 0 or 1, then this distribution is approximately normal
· The mean of the sampling distribution is equal to the population proportion p
· The standard deviation of the sampling distribution is equal to (p(1-p)/n 
Homework:  pg 439 – 441;  1, 2, 9, 13, 17, 19

Chapter 8:  Review

Objectives:  Students will be able to:  


Summarize the chapter


Define the vocabulary used


Complete all objectives


Successfully answer any of the review exercises


Use the technology to compute means and standard deviations of Sampling Distributions

Vocabulary:  None new

Homework:  pg 443 – 444; 4, 6, 11, 14
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Summary of Distribution of x

		Shape, Center and Spread of Population		Distribution of the Sample Mean
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Central Limit Theorem

Regardless of the shape of the population, the sampling distribution of x-bar becomes approximately normal as the sample size n increases. 

 

Caution:  only applies to shape and not to the mean or standard deviation
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