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SAMPLING DISTRIBUTIONS (MEANS)
 As of now, the normal distributions we have worked with only deal with the population of __________________
observations
 Example: What is the probability of randomly selecting an individual who is taller than 6’3”?
 A more accurate measure is to use __________________ since they are less varied than the individual observations
 To determine whether you are working with a normal or sampling distribution is any mention of a ______________
 Just like the normal distribution had a mean and a measure of spread, so does the _______________ distribution
 The measure of spread for a sampling distribution is called the __________________ (SE)

x = sample mean

μx = μ
σx =

σ

μx = mean of sample means

n

σx = SE of sample means

CENTRAL LIMIT THEOREM
 We can only assume that the sample would look normal if the population is ________________
 However, the central limit theorem states that, regardless of the shape of the _______________, if the sample
size is large enough, the sampling distribution is approximately normal

n = _______

n = _______

n = _______

n = _______
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Z-SCORES
 You have to standardize normal distributions in order to find __________________
 You standardize by changing all the sample means into z-scores
 Remember before, z-score represents how many __________________ a value is away from the ________________
 With sampling distributions, they represent the number of _________ a sample mean is away from _______

z=

x-μx
σx

μx = μ
σx =

σ
n

x = sample mean

μx = mean of sample means
σx = SE of sample means

 Once the standard deviation is converted to the _____, the process to get a probability is the same as before:
 Shade the area of interest
 Calculate a z-score for each ______
 Find the probability associated with this ______________
 Decide if this probability corresponds to the shaded area; if not, find it
EXAMPLE 1: McDonald’s is coming out with a new line of sandwiches and claims that the average calorie-count for the
sandwich is 500 with a standard deviation of 216. What is the probability that a randomly selected sandwich has a caloriecount of more than 600 calories?

EXAMPLE 2: Instead of randomly selecting one sandwich, what is the probability of selecting a random sample of 36
sandwiches and finding an average calorie-count of more than 600 calories?
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PRACTICE 1: The average age of people in the United
States is 32 with a standard deviation of 20. If a random
sample of 100 people were selected, what is the
probability that the sample average age is greater than
36?

PRACTICE 2: Referring to Practice 1, if a random sample
of 400 people were selected, what is the probability that
the sample average age is greater than 36?

PRACTICE 3: Referring to Practice 1 and 2, why is the probability of finding a sample average of greater than 36 different?

PRACTICE 4: The Double Whopper is a big seller in Burger King. The average and standard deviation for the number of
calories in the Double Whopper are 850 and 100 respectively. If you randomly selected 64 sandwiches, what is the
probability that you find a sample average of greater than 900 calories?

PRACTICE 5: The Big Mac is the biggest competition to Burger King’s Whopper. The average calorie count for the Big Mac
is 920 with a standard deviation of 64. What is the probability that a randomly selected 64 sandwiches would give you an
average between 910 and 925 calories?
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LARGE SAMPLE CONFIDENCE INTERVAL(MEAN)
 The purpose of creating a confidence interval is to provide as estimate for a population parameter (_______)
 An interval is created because the sample mean has some ________________
 How far above and below the interval spans is known as the _______________________ (ME)
 There is a critical z-score (____) that is tied to the upper and lower limits of the interval
ME = zc × σx
μx is between x ± ME
x = sample mean

μx = μ
σx =

σ
n

μx = mean of sample means
`

σx = SE of sample means

 To find the zc, you need a probability associated with it that you can find in the z-table
 The only probability that is provided is the confidence level (____)
 You would look up

in the z-table

EXAMPLE 1: You want to know the average time it takes
for you to get to work. Over 36 trips to work, you find a
sample average and standard deviation of 1 hour and 18
minutes respectively. If you wanted to construct a 90%
confidence interval for the true average driving time to
work, how large would the margin of error be?

EXAMPLE 2: You take into account how much time is
takes to find a parking spot and find an average of 1 hour
and 22 minutes, with a standard deviation of 15 minutes.
Assume this information was based on a sample of 100
trips to work. Construct a 99% confidence interval.
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PRACTICE 1: Gas prices are getting more and more expensive. The average gas price, from a random sample of 100 gas
stations, was $3.50. It is assumed that gas prices have a standard deviation of $0.04. Construct an 80% confidence interval
for the true mean gas price in the United States.

PRACTICE 2: You want to take a trip to Paris. You randomly select 225 flights to Europe and find a mean and standard
deviation of $1500 and $900, respectively. Construct a 95% confidence interval for the average price for a trip to Paris.

PRACTICE 3: You want to purchase one of the new Altimas. You randomly select 400 dealerships across the United States
and find an average and standard deviation of $25,000 and $2500. Construct a 94% confidence interval for the true average
price for the new Nissan Altima.
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SMALL SAMPLE CONFIDENCE INTERVAL (MEAN)
 The purpose of creating a confidence interval is to provide as estimate for a population parameter (_______)
 The central limit theorem can help us assume that a sampling distribution is normal for ___________
 Sometimes, a large sample or the _____ (SD) for a population is not available
 For these situations, the z-distribution cannot be used so we use the t-distribution
 The t-distribution depends on the sample size; in particular, it depends on the sample’s degrees of freedom (____)
 There is a critical t-score (____) that is tied to the upper and lower limits of the interval

df = 4
df = 9
df = 29

`

ME = tc × sx
μx is between x ± ME

μx = μ
s

x = sample mean

sx =

μx = mean of sample means

df = n – 1

n

s = sample SD
sx = SE of sample means

 To find the tc, you need a probability associated with it that you can find in the t-table
 You would look up

–

and the _______ in the t-table

EXAMPLE 1: You don’t have many friends in your Statistics class, but you really want to see what the class average is. You
ask the 16 people who you know in your class what their grade is. You find an average and standard deviation of 60 and 24
from this sample, respectively. Construct a 95% confidence interval for the class grade average.
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PRACTICE 1: Books get more and more expensive every semester. 25 randomly selected students in your school spent, on
average $500 with a standard deviation of $50. Construct a 98% confidence interval for the true spending on books.

PRACTICE 2: People always purchase gifts on Black Friday. The average spending on this day is $1,000 with a standard
deviation of $256. These estimates are based on a sample of 16 randomly selected Americans. Construct a 95%
confidence interval for the true spending of Americans on Black Friday.

PRACTICE 3: College students are said to binge drink more than any other population of young adults. You randomly select
9 people in your school and find that the average number of drinks consumed each week is 10 with a standard deviation of
5. Construct a 90% confidence interval for the true average number of drinks college students at your school consumer
each week.
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