Math 116 – Practice Exam 3 – Group Work - SOLUTIONS

Name_____KEY_______________

Confidence Intervals and Hypothesis Testing -Interpreting Results 
1) In tests of a computer component, it is found that the mean time between failures is 520 hours. A modification is made which is supposed to increase the time between failures. Twenty-eight computer components were selected at random and the mean time between failures was 529.2 with a standard deviation of 15.2. At the 5% significance level, test the claim that for the modified components, the mean time between failures is greater than 520 hours. Assume that the population is normally distributed. 
THIS PROBLEM HAS BEEN SOLVED BY USING THE CALCULATOR. A 90% CONFIDENCE INTERVAL IS ALSO SHOWN. ALL QUESTIONS ARE LISTED BELOW THE RESULTS.
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a) IN EACH OF THE FOLLOWING STATEMENTS, CIRCLE THE CORRECT CHOICE &COMPLETE THE BLANKS.



Since p < alpha, it’s very unlikely to obtain a sample mean of 529.2 when selecting a sample of size 28 from a population with mean mu = 520. Such a sample is more likely from a population with mean mu > 520

(1) 
We 

REJECT / FAIL TO REJECT
 Ho
(which is that mu = 520)

(2) 
Test results 
ARE NOT / ARE        
statistically significant at the 5% level


(3) At the 5% significance level,  



We 
SUPPORT / DO NOT HAVE ENOUGH EVIDENCE TO SUPPORT 



the claim that, after the modification, the mean time between failures is higher than 520  hours


(4)         If the mean of the population is 520 hours, the likelihood of observing a sample mean of 529.2 or 
a higher one  is   __.00173__________ 
This means, it’s 

USUAL / UNUSUAL
to observe a 
sample mean of 529.2 when the 
population mean is 520 hours.


(5) x-bar = 529.2 is 
SIGNIFICANTLY HIGHER / HIGHER BY CHANCE      than mu = 520

(6) The margin of error is  __534.09 – 529.2 = 4.89_____

(show here how you find it)


(7) With ___90% confidence we can say that after the modification, the mean time between failures is 




__529.2_______hours with a margin of error of ___4.89 hours__________

b) The confidence interval suggests that 


μ could be = 520


μ < 520 



μ > 520



EXPLAIN VERY CLEARLY YOUR CHOICE

Since the interval is completely above 520, it suggests that the mean time between failures is higher than 520 hours
c) Do you think the modification worked? 

YES


NO
EXPLAIN
It increased the mean time between failures. After modifications, the mean time is more than 520 hours.

In the following problems, the results have been given to you. You have to interpret the results and write the conclusion using words within the context of the problem.

In the hypothesis testing problems indicate what number in the output helped you reach the conclusion. Refer to the likelihood of the point estimate in your explanations. Also indicate whether they are significantly lower/higher/different or they are lower/higher/different by chance.

In the confidence interval problems, you must be very specific in your answer of what the interval suggests.

 SHAPE  \* MERGEFORMAT 



2) In August 2003, 56% of employed adults in the US reported that basic mathematical skills were critical or very important to their job. The supervisor of the job placement office at a 4-year college thinks this percentage has increased due to increased use of technology in the workplace. He takes a random sample of 480 employed adults and finds that 297 of them feel that basic mathematical skills are critical or very important to their job. Is there sufficient evidence to conclude that the percentage of employed adults who feel basic mathematical skills are critical or very important to their job has increased at the 4% significance level? Use the results provided below to answer the question
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YES


NO



EXPLAIN
Looking at p-hat, we see that it is higher than 0.56. But.... is it higher by chance? Or is it significantly higher? 

The p-value for the test says: “If the population proportion really is 0.56, there is a .0047 probability of getting a sample proportion of .61875 or more by chance”.  This extremely low p-value is saying that it is very unusual to observe a sample of size 480 with a p-hat of .61875 or more when the population proportion is 0.56. Such a p-hat would be a more likely event if the population proportion were higher than 0.56.  

At the 4% significance level, we support the claim that the percentage of employed adults who feel basic mathematical skills are critical or very important to their job has increased (it’s higher than 0.56).
3) THIS IS THE CONFIDENCE INTERVAL PART OF PROBLEM 3
Here is the corresponding 92% confidence interval estimate for the proportion of employed adults who feel basic mathematical skills are critical or very important to their job.
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	What does the interval suggest about the proportion of employed adults who feel basic mathematical skills are critical or very important to their job? 
p could be = 0.56
p < 0.56              
p > 0.56



Very clearly EXPLAIN your choice.

The interval provides plausible values for the population proportion p. Since it is completely above 0.56
it suggests that p is higher than 0.56.
4) Complete the following: Select your answers from the results displayed in problems 2 and 3 above:

The point estimate is _____.61875____



The test statistic is_______z = 2.59_____

The hypothesized proportion is ____.56_______


The p-value is_____.0048___________
Show how you calculate the point estimate:
p-hat = 297/480 = .61875
5) Housework for women and men
Do women tend to spend more time on housework than men? Based on data from the National Survey of Families and households, one study reported the results in the table for the number of hours spent in housework per week.

	HOUSEWORK HOURS PER WEEK

	GENDER
	SAMPLE SIZE
	SAMPLE MEAN
	SAMPLE ST. DEVIAT.

	Women
	6764
	32.6
	18.2

	Men
	4252
	18.1
	12.9


Do the data provide enough evidence to support the claim that women spend more time on housework than 
[image: image6.wmf]men? Test the claim at the 2.5% significance level.

Here are the results of the hypothesis testing and the 95% confidence interval
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a) According to the hypothesis testing result, do women tend to spend more time on housework than men? 
YES!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!


NO



EXPLAIN

Looking at the x-bars, we see that x1-bar is higher than x2-bar. But....is it higher by chance? Or is it significantly higher?

The small p-value (almost zero) is telling us that, if the population means were equal (that is, if mu1 = mu2), it’s very unusual to observe such a difference between the x-bars. This p-value is telling us that x1-bar is significantly higher than x2-bar, which is an indication that mu1 is higher than mu2.

Test results support the claim that women spend more time on housework than men
b) What do the confidence interval results suggest about 
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CLEARLY, EXPLAIN YOUR CHOICE
The interval provides plausible values for mu1 – mu2. Since the interval is completely above zero, it implies that mu1 is higher than mu2.
c) The point estimate is____32.6 – 18.1 = 14.5__
The margin of error is__15.082 – 14.5 = .582_____________

Show here how you find them.
d) This study indicated that, on the average, women spend ____14.5____ more hours a week on housework than men, with a margin of error of____.582 hours____________
6) Accupril

Accupril, a medication supplied by Pfizer Pharmaceuticals, is meant to control hypertension. In clinical trials of Accupril, 2142 subjects were divided into two groups. The 1563 subjects in Group 1 (the experimental group) received Accupril. The 579 subjects in Group 2 (the control group) received a placebo. Of the 1563 subjects in the experimental group, 61 experienced dizziness as a side effect. Of the 579 subjects in the control group, 15 experienced dizziness as a side effect. At the 2.5% significance level, use the test results given below to test the claim that the proportion experiencing dizziness in the experimental group is greater than that in the control group.  A 95% confidence interval has also been constructed. 
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What conclusions can be drawn from the clinical trials?

a) Give your conclusion based on the hypothesis testing results

We see that p1-hat is higher than p2-hat. Is it higher by chance or is it significantly higher?
The p-value is larger than the significance level. Hence, it’s likely to observe such a difference between the 

p-hats (or a more extreme one) when the population proportions are equal. 

At the 2.5% significance level, the data do not provide enough evidence to support the claim that the proportion experiencing dizziness in the group receiving the drug Accupril is greater than that in the placebo group

b) How do the confidence interval results support your conclusion written in part (a)?
Since the interval contains zero, it’s possible for p1 to be equal to p2. This means the proportion of people experiencing dizziness may be equal in the two groups
c) Do we have enough evidence to say that dizziness is a side effect of the drug Accupril?  


YES


NO


MUST EXPLAIN
No, because the proportion of people experiencing dizziness may be equal in the two groups
IF TIME PERMITS DO THE FOLLOWING:

7) Show how you find the test statistic in problem 1 (Use formula)
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8) Show how you find the confidence interval in problem 1 (Use formulas)
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9) Show how you find the test statistic in problem 2 (Use formula)
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10) Show how you find the p-value in problem 2 (this involves the z-chart)

Use the z-chart to find area to the left and subtract from 1
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11) Show how you find the confidence interval in problem 2 (Use formulas)
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Notice: to find the z-critical = 1.75, think that the area in the middle, for a 92% confidence interval, is 0.92, and each tail has an area of 0.04. The area to the left of the z-critical is 0.92 + 0.04 = 0.96. 

Go to the z-chart and look from inside out. Look at the number closer to 0.96 on the inside of the table and read the z-location which gives you 1.75
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