Precalc14.5

Questions 14.4?
Find the standard error

Predict the true mean with a given level of confidence

population atl Senisrs in US
ﬂ How could | determine the average
random sample ref r<Sentati, GPAofaliseniors???
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We might not know the true mean
(can't usually ask everybody)
How good is our estimate?



"Standard error"

If a sample of data has N values and o is the standard deviation, the
Standard standard error of the mean o is
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¢ [f the standard error of the mean Is small, then the sample means are closer to
(or approximately the same value as) the true mean. -—

¢ [f the standard error of the mean Is large, many of the sample means would be
far from the true mean.
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alinda Perez is doing some research for her doctoral
rhe5|s. She wants to determine the mean amount of money spent by a
school district to educate one student for a year. Since there are
14,883 school districts in
the United States, she cannot contact
every school district. She randomly
contacts 100 of these districts to find
out how much money they spend per
pupil. Using these 100 values, she
computes the mean expenditure to be
$6130 with a standard deviation of
$1410. What is the standard error

of the mean? This problem will be
solved in Exem
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EDUCATION Refer to the application at the beginning of the lesson. Using
i Ms. Perez’s first sample, d ne the interval of per pupil expenditures

such that the probability hat the mean expenditure of the entire
population lies within the ir

<Y
| want to be grtain that the true mean lies in this interval;
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Cl=how sure do | need to be?
"confidence interval"
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ICI,QVC/v\c DL/ o L
o AUTOMOTIVE ENGINEERING The number of miles a certain sport utility -
vehicle can travel on open highway on one gallon of gasoline is normally

distributed. You are to take a sample of vehicles, test them, and record the

miles per gallon. You wish to have a 1% level of confidence that the interval

containing the mean miles per gallon of ffAe sample also contains the true ,_I

mean. ° < < 0,8
=25 44 °4, Oy
a. Twenty-five sports utility vehicles are selected and tested. From this
sample. The average miles per gallb,il‘s 22 with a standard deviation of
56: 4 miles per gallon. Determine the interval about the sample mean that

5
has a l,., level of confidence. * + 2.5 % 6"- = c).;_ I Q.SS’ CO ;P)

n .,QBDb Four hundred sports utility vehicles are randomly selected and their 350
miles per on are recorde m this ple, the average miles per @
gali}(u th a standard de\-'laté;l o @ les per gallon. Determine

the interv out the sample mean that has a 1% level of confidence.

c. What happens when the number of items in the sample is increased?
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How can | shrink the size of my interval?






