9.3 Sample Means

The sampling distribution of a sample mean X is for all possible srs of
size = n are taken from a population with mean p, and standard
deviation (. Two key properties:

the mean of the sample mean X is M_=M
X

the standard deviation of the sample mean x is (Or=

N

Ex:

In a large HS of 2500 students, the mean number of cars owned by
students' families is 2.35 with a standard deviation of 1.06. A SRS of 36
students is taken and the mean number of cars owned is calculated.
What are the mean and standard deviation of the sample mean, X ?

Population mean ‘LL =2.35, (O=1.06 cars, and n = 36.

the mean of the sample mean X is Nx=y =2.35and

o=9 _1.06 =~ .17 cars
An /36



Normal Distribution:

If the population distribution is normal, then so is the distribution of the

sample mean. N
u a
~/n

Use Z= X—p to find the probability of actual values from
o  the population

but

use z=""M {5 find the probability of a sample mean
O.

Shape of Sampling Distributions:

When dealing with sampling distribution of sample proportions (p-hat),
we were able to use a normal approximation for the distribution when np
and nq are both at least 10, since it is essentially binomial in nature.

Central Limit Theorem

When dealing with sampling distribution of means (x-bar), the shape of
the distribution will be the same as the population. If the population is
normal, then we are all set. If the population is skewed, then the
sampling distribution will be skewed unless the sample size is large
enough. At a certain point, when you increase n, the sampling
distribution will take on a more normal shape.
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http://statweb.calpoly.edu/chance/applets/sampledata/sampledata.html
http://www.intuitor.com/statistics/clappclasses/centlimapplet.htm
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http://statweb.calpoly.edu/chance/applets/SampleData/SampleData.html
http://www.intuitor.com/statistics/CLAppClasses/CentLimApplet.htm
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