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AnnouncementsAnnouncements

�� ReadingReading

�� TodayToday M&M 5.2M&M 5.2 335335--346346
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TopicsTopics

�� Sampling distribution of a sample meanSampling distribution of a sample mean

�� Central Limit TheoremCentral Limit Theorem
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Sampling Distribution of a Sample Sampling Distribution of a Sample 

MeanMean

�� Distribution of values taken by the sample mean Distribution of values taken by the sample mean 

in all possible samples of size in all possible samples of size nn from the from the 

population.population.

�� Consider a population with mean Consider a population with mean µµ and and 

standard deviation standard deviation σσ..
�� For sample 1:  SRS of size n For sample 1:  SRS of size n ��

�� For sample 2:  SRS of size n For sample 2:  SRS of size n ��

�� For sample 3:  SRS of size n For sample 3:  SRS of size n ��
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2x
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Sampling Distribution of a Sample Sampling Distribution of a Sample 

MeanMean

�� Using simple rules for means and variances, we Using simple rules for means and variances, we 

can show that the sample mean of a SRS of size can show that the sample mean of a SRS of size 

n has a mean and standard deviation given by:n has a mean and standard deviation given by:
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Sampling Distribution of a Sample Sampling Distribution of a Sample 

MeanMean

�� Properties of sampling distribution of a sample Properties of sampling distribution of a sample 

mean:mean:
1)

2)

3) The distribution is normal as 

The third property is due to the Central Limit

Theorem.
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Central Limit TheoremCentral Limit Theorem

�� Provided the sample size Provided the sample size nn is large enough, is large enough, 
shape of the sampling distribution is shape of the sampling distribution is 
approximately normal.approximately normal.

�� This result applied to This result applied to anyany population population regardlessregardless of of 
the shape of the underlying distribution.the shape of the underlying distribution.

�� The farther the underlying distribution departs The farther the underlying distribution departs 
from a normal distribution, the larger the value from a normal distribution, the larger the value 
of of nn necessary to ensure sampling distribution is necessary to ensure sampling distribution is 
normal.normal.

�� If underlying distribution is normal, samples of If underlying distribution is normal, samples of 
size n = 1 are large enough.size n = 1 are large enough.
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Underlying distribution is highly skewed:Underlying distribution is highly skewed:

(a) n=1; (b) n=2; (c) n=10; (d) n=25(a) n=1; (b) n=2; (c) n=10; (d) n=25
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Sampling Distribution of a Sample Sampling Distribution of a Sample 

MeanMean
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Example:  Property ValuesExample:  Property Values

�� Property values in a certain area of Maine.  Let Property values in a certain area of Maine.  Let 

X denote property values.X denote property values.

$211 thousand

$46 thousand

Consider the sample mean of an SRS of

size n=25 from this population.
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Example:  Property ValuesExample:  Property Values

�� QuestionQuestion:  What proportion of SRS of size 25 :  What proportion of SRS of size 25 

will have means > $230,000?will have means > $230,000?
230 211

2.07
/ 46 / 25

From normal tables, area to right of

2.07 is 0.019.

Probability of obtaining a sample mean of 230 or 

higher (provided the true population mean is $211 

thousand when taking a SR

x
Z

n

µ
σ

− −= = =

S of 25 is 0.019, or 2%


