Chapter 8: Fundamentals of Hypothesis Testing

In solving a problem of this sort, the grand thing is to be able to reason backward

Sherlock Holmes

A hypothesis is a statement about the population expressed in terms of a parameter.

The goal of hypothesis testing is to assess the evidence provided by the data in favor of a particular statement.  The test is based on a statistic that estimates the parameter that appears in the hypothesis.  Values of the estimate far from the parameter specified by the hypothesis give evidence against the hypothesis.

	
	Ho is true
	Ho is not true

	reject Ho
	type I error
	SYMBOL 252 \f "Wingdings"

	fail to reject Ho
	SYMBOL 252 \f "Wingdings"
	type II error


In acceptance sampling, Type I error is referred to as the producer’s risk and Type II error is referred to as the consumer’s risk.

The p-value is the probability (computed assuming that the null hypothesis is true) of observing a value of the test statistic that contradicts the null hypothesis as much or more than the value computed from the sample.

(The p-value is the smallest value of ( that would lead to rejection of the null hypothesis.)

Steps in Hypothesis testing:
1. State the null and the alternative hypotheses.

2. Choose the level of significance and the sample size

3. Determine the appropriate technique and the corresponding test statistic.

4. Collect the data and compute the test statistic

5.
Set up the critical region (or calculate the p-value).

6.
Make a decision and express it in terms of the problem.

Note:  If a result is not statistically significant, it cannot be practically important.

Example 1:  Building specifications for a new sports complex call for a moveable roof covered by approximately 10000 sheets of .04 inch thick aluminum.  The sheets cannot be appreciably thicker than .04 inches because the structure could not support the additional weight.  Nor can the sheets be thinner than .04 inches because the strength of the roof would be inadequate.  The contractor randomly samples 100 sheets from its supplier.  The average thickness is .0408.  From past experience with this supplier, the contractor believes that these sheets have a population standard deviation of .004 inches.  Do the sheets meet specifications?

Example 2:  The owners of Park Mall are studying the shopping habits of their customers.  From earlier studies, the owners learnt that the typical shopper spends 0.75 hours at the mall, with a standard deviation of 0.1 hours.  Recently, the owners have added some specialty restaurants to keep the shoppers in the mall longer.  A consulting firm has been hired to evaluate the effects of the restaurants.  A sample of 45 shoppers revealed that the mean time spent in the mall has increased to 0.8 hours.  Is this a significant increase?

Example 3:  A company that produces water filters offers free tests to anyone interested in knowing the level of lead in their tap water.  The government has set a “safe” level of lead in drinking water at 20 parts per billion.  If the company takes 6 water samples from a house that shows an average level of 18 ppb with a standard deviation of 10 ppb, what recommendation would the company make to the householder?  Use a 10% level of significance.

Example 4:  A politician claims that at least 60% of the population favors a strict gun control proposal that would severely restrict ownership of guns.  A local hunting club claims that the true proportion is much less.  If a sample of size 100 shows that 55 people favor the legislation, what decision should be made?

Example 5:  In 1976, a nationwide vaccination program was started against flu.  During the first week, shots were given to the group most at risk, the elderly.  24,000 persons aged 65 and over were given shots and three of these persons died.  As a result, eight states suspended the vaccination program.  Comment on this decision.  (The US national average death rate for persons aged 65 to 74 is 80 per 100,000 per week.)

Example 6:  Thirty percent of the population of a southwestern community are Spanish speaking.  A Spanish speaking person is accused of a crime.  Of the 15 selected jurors and alternates, only 3 are Spanish speaking.  The defendant’s lawyer challenges the jury selection claiming bias against her client.  The government lawyer disagrees saying that the probability of this type of jury by random selection from the population is common.  Test the hypothesis that the above is an expected result with a significance level of 0.1.

Homework:  # 85.
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