
Estimating a Population Mean: o Unknown

Example: Suppose an archeologist discovers seven fossil skeletons from a previously
unknown species of miniature horses. Reconstruction of the skeletons of these miniature horses
shows the shoulder heights (in centimeters) to be: 45.3, 47.1, 44.2, 46.8, 46.5, 45.5, 47.6. For
these data sample the mean x ~ 46.14 and the sample standard deviation s « 1.19. Let [i be the
mean shoulders height for the entire population of miniature horses. Find the 99% confidence
interval for fi.
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Degree of freedom:

Definition: The number of degree of freedom (df) for a collection of sample data is
the number of samplevalues that can vary after certain restrictions have been imposed in
all data values.

Degree of freedom =n-l

To construct a confidence interval:

A. Requirements:
1. The sample is simple random sample
2. The population is either normally distributed or n>30

B. Critical value tai
12

C. Margin of error: E = tai —
12 vn

D. Confidence interval boundaries: x —E < ft <x + E
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Exercise: Do oneofthe following, as appropriate: (a) Find thecritical value Za/2, (b) find
the critical value la/2, (c) state that neither the normal nor the t distribution applies.
98%;n = 7; a = 27; population appears to be normally distributed.
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Exercise: Assume that a sample is used to estimate a populationmean u.. Use the given
confidence level andsampledata to find the margin of error. Assume that the sample is a simple
random sample and the population has a normal distribution. Round your answer to one more
decimal place than the sample standard deviation.

^5% confidence; n = 12; x = 76.4; s = 5.9
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Use the normal

distribution

Use nonparametric
or bootstrapping

methods.

Exercises: Use the given degree of confidence and sample data to construct a confidence
interval for the population mean u. Assume that the population has a normal distribution.

n = 12, x = 28.3, s = 4.8, 99% confidence
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Exercise: The amounts (in ounces) ofjuice in eight randomly selected juice bottles are:
15.2 15.5 15.9 15.5

15.0 15.7 15.0 15.7

Construct a 98% confidence interval for the mean amount ofjuice in all such bottles.
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Exercise: A savings andloan association needs information concerning the checking
account balances of its local customers. A random sample of 14 accounts was checked and
yielded a mean balance of $664.14 and a standard deviation of $297.29. Find a 98% confidence
interval for the true mean checking account balance for local customers.
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Graphing Calculator Tips:

For finding tai

1. Press 2nd VARS toget the DISTR meniu
2. Select invT (4rt option)
3. Enter in parentheses the cumulative area to the left of (followed the coma) and the degree

of freedom.

4. Press Enter 2 times

Finding the confidence interval
1. Press STAT

2. Choose Test (press the right arrow 2 times)
3. Choose TInterval (8th option)

a) Choose Stats ifthe x, s and n are given and introduce the values for each
of them including the C —level

b) Choose Data ifthe values are given then introduce the list where the
values were insert and the C-level

4. Press Enter


