Chapter 7 Sampling Distributions

What was the average for the Chapter 6 test?
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How did the Chapter 6 test go? Today, we will be taking a sample from a population. We will use
the average from the sample to estimate the average for the population.

Let’s start with a very simple example. My period 2 class is very small. There were only 4 students who took the chapter
6 test. Their scores were: 60 70 80 90.

1. Make a dotplot of the population distribution.

2. Take a sample of any 2 of the scores. Find the mean of your sample.

3. Figure out all of the possible samples of size 2. Calculate a sample mean for each sample of 2.

4. Make a dotplot using each of the means you found in #3.

5. What is the mean of the population? Label this on the dotplot above.



Important Ideas
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Variability of a Statistic
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Check Your Understanding

The James family has five children: Jocelyn (age 8), Alyse (age 8), Michael (age 14), Erica (age 16), and Sarah (age 18).

a. Complete the table by listing the 10 possible samples of size n = 2 from this population and calculate the sample mean
age for each sample. The first column is completed for you.

Sample

n=2 A

X 8

b. Create a sampling distribution of the sample mean age of samples of size 2.

c. What is the mean of the sampling distribution of the sample mean? What is the mean of the population?

d. Is the sample mean an unbiased estimator of the population mean? Justify your answer.

e. Suppose we had taken samples of size 3 instead of size 2. Would the variability of the sampling distribution of the
sample mean be larger, smaller, or about the same? Justify your answer.



Sampling Distribution of a Sample Proportion

Mean

Standard Deviation

Conditions

Examples
1. About 6% of Americans have Type O blood, making them universal donors. The Red Cross expects about

250 people to donate at an upcoming blood drive. For planning purposes, the Red Cross wonders what
percentage of these volunteers might be universal donors.

a. Whatis p?

b. In this context, what does prepresent?

c. Isit okay to use a Normal approximation? Check the conditions.

d. Find the mean and standard deviation of the sampling distribution.



2. ltis generally believed that electrical problems affect about 14% of a new car model. A technician conducts
diagnostic tests on 128 of these cars randomly selected at the factory.

a. Describe the sampling distribution for the sample proportion found defective by naming the model and
telling its mean and standard deviation.

b. Isit likely that in this group over 25% of the new cars will be found to have electrical problems? Explain.

c. Explain how the sampling distribution model would change if the number of cars sampled were decreased.

d. What is the smallest sample size for which you can still use a Normal model to model this sampling
distribution?



Sampling Distribution of a Difference Between Two Proportions
Mean

Standard Deviation

Conditions



Example
1. In a very large high school, the junior class has 800 students, 54% of whom are female. The senior class has

700 students, 49% of whom are female. The student council selects a random sample of 40 juniors and a

separate random sample of 35 seniors. Let p;, — p,, be the difference in the sample proportions of females.

(@) What is the shape of the sampling distribution of p;,, - p;? Why?

(b) Find the mean of the sampling distribution.

(c) Calculate and interpret the standard deviation of the sampling distribution.

(d) Estimate the probability that the proportion of females in the sample from the junior class is less than the
proportion of females in the sample from the senior class.



Central Limit Theorem
Draw an SRS of size n from any population with mean u and standard deviation o. The central limit theorem

(CLT) says that when n is sufficiently large, the sampling distribution of the sample mean x is approximately
Normal.

Sampling Distribution of the Sample Mean

Mean

Standard Deviation

Conditions

Examples

1. The number of absences last year for students at a large high school has a mean of 5.6 days with a standard
deviation of 4.1 days. Suppose we take an SRS of 80 of last year’s students and calculate the mean number of
absences for the members of the sample.

(a) Identify the mean of the sampling distribution of x.

(b) Calculate and interpret the standard deviation of the sampling distribution of x.



2. Mr. Rose is a new quality-control inspector at a factory that produces axles for a certain model of car.
Because the manufacturing process takes several steps, there is some variability in the length of the axles
produced at the factory. Specifically, the distribution of axle lengths is Normal with a mean of 597 mm and a
standard deviation of 5.3 mm.

(a) Mr. Rose randomly selects one axle. Find the probability that the length of the axle is less than 595 mm.

(b) Mr. Rose randomly selects 20 axles. Find the probability that the mean length of the axles is less than 595
mm.

3. Suppose that the number of texts sent during a typical day by a randomly selected RHS high school student
follows a right-skewed distribution with a mean of 15 and a standard deviation of 35. Randomly select 50
students from RHS.

What is the probability that these students have sent more than a total of 1000 texts in the last day?
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Sampling Distribution of a Difference Between Two Means

Mean

Standard Deviation

Conditions
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Example:

1. Mr. Tabor’s citrus trees produce a lot of lemons and oranges. The distribution of lemon weight is
approximately Normal with mean 3.1 oz and SD 0.6 oz. The distribution of orange weights is approximately
Normal with mean 2.6 oz and SD 0.8 oz. Imagine selecting a random sample of 10 of each fruit and calculating
X_—X, = the difference (lemon — orange) in the sample mean weight.

(a) Describe the shape, center, and variability of the sampling distribution of X —X .

(b) What is the probability that the two sample means are within 0.1 oz of each other?
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