One — Tailed (Sided) Test
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Example: A random sample of 100 recorded deaths in a country showed an average
life span of 71.8 years with a standard deviation of 8.9 years. Does this seem to
indicate that the average life span today is greater than 70 years ? Use a = 0.05.
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Example: Test the hypothesis that weight loss in a new diet program exceeds 20
pounds during the first month at 95 % confidency.

Sample data: n =36, X = 21, s>=25
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Example: (Confidence interval estimation)

The mean and Standard deviation for the quality grade-point averages of a random
sample of 36 college seniors are calculated to be 2.6 and 0.3, respectively. Find the
95 % and 99 % confidence intervals for the mean of the entire senior class.
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One-Sided Confidence Limit For u
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Margin of Error in Estimating W:
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If X is used as an estimate of )L, we can be 100(1- a)% confident that the error
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Sample Size for Estimating WL:

If X is used as an estimate of u, we can be 100(1- a)% confident that the error
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will not exceed a specified amount when the sample size is
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Example: How large a sample size is required in previous example (remember college
students) if we want to be 95 % confident that our estimate of u is not off by more
than 0.06 ?

Solution:
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Example: What is the error in the example of college students ?

Solution:
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Small Sample Confidence Interval for u (o is unknown)

In most cases ¢ is unknown and sample size may be too small to allow the use of
sample variance instead of population variance. Then, we shall describe a new
distribution known as the Student’s t-Distribution which permits exact inferences to
be made, when s> is computed from a sample of any size.
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Example: The content of 7 similar containers of sulfuric acid are 9.8, 10.2, 10.4, 9.8,
10.0, 10.2 and 9.6 liters. Find a 95 % confidence interval for the mean content of all
such samples assuming an approximate normal distribution for container contents.
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Example: Suppose NASA wants to estimate the mean lifetime of a particular

mechanical component used in the space shuttle Discovery. Due to prohibitive costs,
only ten components can be tested under simulated space conditions. The lifetimes

(in hr) of ten components were recorded with the following results:
Xx=1173,6 hr; s=36.3 hr

Estimate p, the mean lifetime of the mechanical components with a 95 % confidence
interval.
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We are 95 % confident that the interval from 1147.6 hr to 1199.56 hr contains the
true mean lifetime of the mechanical components.
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Hypothesis Testing by Using t-Distribution

Example: Suppose that we have s = 1.732, x = 31 and n = 7. Test the hypothesis
whether p = 30 or not. Use 99 % CI.
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Example: For the sample data given below, test the hypothesis that weight loss in a
new diet program exceeds 20 pounds per first month.

Sample data: n = 25, X = 21.3, s” = 25. Use a = 0.05 significance level.
Solution:  (J ¢ l/\f\\L\/\OM)f\) NE3D = 4o ek bubion
vV Hoo T2 N, 210

Ha: "> s =20

Nz n-41=2C-1 < 2§

4, ()= Jco,og (20) = 1M~ o Lrea Fo;qk

210 - 720
%C&\\(,: < /’/g

INETE




Peeept Ho decision: flreqpt Mo

;|\ 0.7 Conclusyon: Cla wefg\/\{‘
Oll, * loce doesn' & 2xceed
{:‘\'}Q)\ R 20 poun A5

Homework: For the same data, but if X = 18, test whether the weight loss in new diet

program is less than 20 pounds per first month.
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