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8 Tests of Hypotheses Based on a Single Sample

A parameter can be estimated from sample data either by a single number (a point estimate)
or an entire interval of plausible values (a confidence interval). Frequently, however, the
objective of an investigation is not to estimate a parameter but to decide which of two
contradictory claims about the parameter is correct. Methods for accomplishing this is called

8.1 Hypotheses and Test Procedures
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e The claim g = 0.75, where pu is the true average inside diameter of a certain type of
PVC pipe.

Examples:

e The statement p = 0.1, where p is the proportion of defective circuit boards among all
circuit boards produced by a certain manufacturer.

In any hypothesis-testing problem, there are f(7,m Qoxm-k-f@; QL, 14 1[—7\M) ¢ £\7/ /)Q 'D&t/,Qj &

under consideration.
e One hypothesis might be the claim p = 0.75 and the other p # 0.75.

e One hypothesis might be the claim p = 0.1 and the other p < 0.1.

8.1.1 Test Procedures

The objective is to decide, based on sample information, which of the two hypotheses is
correct.
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contradictory to Hy.

The null hypothesis will be rejected in favor of the alternative hypothesis only if sample
evidence suggests that Hy is false. If the sample does not strongly contradict Hy, we
will continue to believe in the plausibility of the null hypothesis.

The two possible conclusions from a hypothesis-testing analysis are

is the claim that is initially
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(’A( JVQA/JL & R (/\/\/ (-}3—9 Wg‘g method for using sample data to decide whether the

hull hypothesis should be rejected.
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The null hypothesis, Hy, (in STAT 300)
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The alternative hypothesis, H 4,
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For example, suppose the true average time to pain relief for the current best-selling pain
reliever is known to be 15 minutes. A new formulation has been developed that it is hoped
will reduce this time. The relevant hypotheses are Hy : = 15 versus H4 : p < 15, where p
is the true average time to relief using the new formulation.
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NOTE:

1. The only difference between the null hypothesis Hy and H 4 is the sign in the middle.

2. Only one hypothesis can be true in a given situation.

Example 87. (From HW) Determine whether or not each of the following is a valid pair of
hypotheses.

(a)HO‘tM X0 A fcz/f-j/j/(@ R
(b) Hy:p=0.7Tvs Hy:p#0.7 /
(¢c)Hy:pp=5vs Hy:u>5 )< gmv\(i Rﬂg /(/\>g_5/
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(d) Hy:p=03vs Ha:p=05 NO# M M“% ow i 5€

(€) Hy: pp="5vs Ha: <5 /
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Suppose we want to test a population mean pu.

Example 88. We know that the national average on a standardized math exam is 50 points.
The test average for a random sample of 100 second-graders is 54 points with a sd of 10

points.
P=av6 arong all fecmd grod,

Question: Are the second-graders smarter than the national average? ——
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