Chapter 10

Hypothesis Testing


HYPOTHESIS TESTING (ANSWER KEY)
MULTIPLE CHOICE QUESTIONS

In the following multiple-choice questions, please circle the correct answer.

1. Which of the following is true of the null and alternative hypotheses?

a. Exactly one hypothesis must be true

b. both hypotheses must be true

c. It is possible for both hypotheses to be true

d. It is possible for neither hypothesis  to be true

ANSWER:
a

2. A type II error occurs when:

a. the null hypothesis is incorrectly accepted when it is false 

b. the null hypothesis is incorrectly rejected when it is true

c. the sample mean differs from the population mean

d. the test is biased

ANSWER:
a

3. When one refers to “how significant” the sample evidence is, he/she is referring to the:

a. value of x-bar
b. the sample size
c. the p-value

d. the Z-score
ANSWER:
c

4. Smaller p-values indicate more evidence in support of:

a. the null hypothesis

b. the alternative hypothesis

c. the quality of the researcher

d. further testing

ANSWER:
b

5. The hypothesis that an analyst is trying to prove is called the:

a. elective hypothesis

b. alternative hypothesis

c. optional hypothesis

d. null hypothesis

ANSWER:
b

6. A p-value is considered “convincing” if it is:

a. less than 0.05
b. between 0.05 and 0.10
c. between 0.10 and 0.15
d. greater than 0.15
ANSWER:
a

7. A type I error occurs when:

a. the null hypothesis is incorrectly accepted when it is false 

b. the null hypothesis is incorrectly rejected when it is true

c. the sample mean differs from the population mean

d. the test is biased

ANSWER:
b

QUESTIONS 8 THROUGH 10 ARE BASED ON THE FOLLOWING INFORMATION:

BatCo (The Battery Company) produces your typical consumer battery.  The company claims that their batteries last at least 100 hours, on average.  Your experience with the BatCo battery has been somewhat different, so you decide to conduct a test to see if the companies claim is true.  You believe that the mean life is actually less than the 100 hours BatCo claims.  You decide to collect data on the average battery life (in hours) of a random sample and the information related to the hypothesis test is presented below.  

	Test of 
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= 100 versus 
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< 100

	Hypothesized mean
	100.0

	Sample mean
	98.5

	Std error of mean
	0.777

	Degrees of freedom
	    19

	t-test statistic
	-1.932

	p-value
	 0.034


8.
Can the sample size be determined from the information above?  Yes or no?  If yes, what is the sample size in this case?

ANSWER:


Yes.  19 + 1 = 20.

9.
What is the sample mean of this data?  If you use a 5% significance level, would you conclude that the mean life of the batteries is typically more than 100 hours?  Explain your answer.

ANSWER:


98.5 hours.  No.  You would reject the null hypothesis in favor of the alternative, which is less than 100 hours (0.034 < 0.05).

10.
If you were to use a 1% significance level in this case, would you conclude that the mean life of the batteries is typically more than 100 hours?  Explain your answer.

ANSWER:


Yes.  You cannot reject the null hypothesis at a 1% level of significance                   (0.034 > 0.01).

QUESTIONS 11 THROUGH 13 ARE BASED ON THE FOLLOWING INFORMATION:

Suppose a firm that produces light bulbs wants to know whether it can claim that it light bulbs typically last more than 1500 hours.  Hoping to find support for their claim, the firm collects a random sample and records the lifetime (in hours) of each bulb.  The information related to the hypothesis test is presented below.  

	Test of 
[image: image3.wmf]m

= 1500 versus 
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> 1500

	Hypothesized mean
	1500.0

	Sample mean
	1509.5

	Std error of mean
	  4.854

	Degrees of freedom
	              24

	t-test statistic
	1.953

	p-value
	0.031


11.
Can the sample size be determined from the information above?  Yes or no?  If yes, what is the sample size in this case?

ANSWER:


Yes.  24 + 1 = 25.

12.
What is the sample mean of this data?  If you use a 5% significance level, would you conclude that the mean life of the light bulbs is typically more than 1500 hours?  Explain your answer.

ANSWER:


1509.5 hours.  Yes, you would reject the null hypothesis in favor of the mean being greater than 1500 hours (0.031 < 0.05).

13.
If you were to use a 1% significance level in this case, would you conclude that the mean life of the light bulbs is typically more than 1500 hours?  Explain your answer.

ANSWER:


No.  You cannot reject the null hypothesis at a 1% level of significance (0.031 > 0.01).

QUESTION 14 IS BASED ON THE FOLLOWING INFORMATION:

A study is performed in San Antonio to determine whether the average weekly grocery bill per five-person family in the town is significantly different from the national average.  A random sample of 50 five-person families in San Antonio showed a mean of $133.474 and a standard deviation of $11.193.  

14.
Assume that the national average weekly grocery bill for a five-person family is $131.  Is the sample evidence statistically significant?  If so, at what significance levels can you reject the null hypothesis?

ANSWER:
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Test statistic:  t = 1.563
  


p-value:  0.124  

The sample mean is not significantly different from 131 at even the 10% level because the p-value is greater than 0.10  

QUESTIONS 15 THROUGH 16 ARE BASED ON THE FOLLOWING INFORMATION:

A marketing research consultant hired by Coca-Cola is interested in determining if the proportion of customers who prefer Coke to other brands is over 50%.  A random sample of 200 consumers was selected from the market under investigation, 55% favored Coca-Cola over other brands.  Additional information is presented below.  

	Sample proportion
	0.55

	Standard error of sample proportion
	0.03518

	Z test statistic
	1.4213

	p-value
	0.07761


15.
How many customers out of the 200 sampled must have favored Coke in this case?

ANSWER:


(200)(0.55) = 110

16.
Using a 5% significance level, can the marketing consultant conclude that the proportion of customers who prefer Coca-Cola exceeds 50%?  Explain your answer.

ANSWER:


No.  You cannot reject the null hypothesis at a 5% level of significance, since         p-value = 0.07761 > 0.05.

QUESTIONS 17 THROUGH 19 ARE BASED ON THE FOLLOWING INFORMATION:

The owner of a popular Internet-based auction site believes that more than half of the people who sell items on her site are women.  To test this hypothesis, the owner sampled 1000 customers who sale items on her site and she found that 53% of the customers sampled were women.  Some calculations are shown in the table below

	Sample proportion
	0.53

	Standard error of sample proportion
	0.01578

	Z test statistic
	1.9008

	p-value
	0.0287


17.
How many customers out of the 1000 sampled must have been women in this case?

ANSWER:



(1000)(0.53) = 530 

18.
Using a 5% significance level, can the owner of this site conclude that women make up more than 50% of her customers?  Explain your answer.

ANSWER:



Yes.  You can reject the null hypothesis at a 5% level of significance, since p-value = 0.0287 < 0.05.

19.
If you were to use a 1% significance level, would the conclusion from Question 76 change?  Explain your answer.

ANSWER:



Yes.  Your answer would now change.  You cannot reject the null hypothesis at a 1% level of significance, since p-value = 0.0287 > 0.01.

QUESTION 20 IS BASED ON THE FOLLOWING INFORMATION:

A real estate agency wants to compare the appraised values of single-family homes in two cities in Michigan. A sample of 60 listings in Lansing and 99 listings in Grand Rapids yields the following results (in thousands of dollars):

	
	Lansing
	Big Rapids
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	191.33
	172.34

	S
	32.60
	16.92

	n
	60
	99


20.
Is there evidence of a significant difference in the average appraised values for single-family homes in the two Michigan cities? Use 0.05 level of significance.


ANSWER:


Populations: 1 = Lansing, 2 = Grand Rapids


H0: 

  (The average appraised values for single-family homes are the same  

                           in Lansing and Grand Rapids)


H1: 

  (The average appraised values for single-family homes are not the 

                                   same in Lansing and Grand Rapids)


Decision rule: df = 157. If t < – 1.9752 or t > 1.9752, reject H0.
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Test statistic:
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Decision: Since tcalc = 4.8275 is above the upper critical bound of 1.9752, reject H0. There is enough evidence to conclude that there is a difference in the average appraised values for single-family homes in the two Michigan cities. The p value is 3.25E-06 using Excel.

TRUE / FALSE QUESTIONS

21.
The p-value of a test is the probability of observing a test statistic at least as extreme as the one computed given that the null hypothesis is true.


ANSWER:
T
22.
The p-value of a test is the smallest level of significance 
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at which the null hypothesis can be rejected.


ANSWER:
T

23.
If a null hypothesis about a population mean 
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is rejected at the 0.025 level of significance, it must be rejected at the 0.01 level.


ANSWER:
F

24.
In order to determine the p-value, it is unnecessary to know the level of significance.


ANSWER:
T

25.
If we reject a null hypothesis about a population proportion p at the 0.025 level of significance, then we must also reject it at the 0.05 level.


ANSWER:
T
26.
A professor of statistics refutes the claim that the proportion of independent  voters in Minnesota is at most 40%. To test the claim, the hypotheses: 
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ANSWER:
F
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