Statistics 3

Trimester Review





Exam: Tuesday June 3 2008 1:30pm
Disclaimer:  This exam review is designed to aid you in preparing for the exam.  You should also study your notes and homework, the textbook, old tests, and a friend’s old tests.

1. Local health authorities are concerned that the hectic pace in their city has elevated the stress, and thus the blood pressure of women.  The authorities have decided to study this issue by measuring the blood pressure of a random sample of patients in the city over the next year and estimating the mean blood pressure, 
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, of women in the city. Blood pressure is approximately normally distributed in humans, and a 15-year-old study suggests the standard deviation of women’s blood pressure is about 8 mm Hg. Suppose the health authorities accept this value as a reasonable estimate of the standard deviation of blood pressure of today’s women in this city. If it is desired to estimate 
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 to within 1.0 mm Hg with 95% confidence, what sample size is necessary?

2. The department of natural resources reports that a fish is unsafe to eat if the polychlorinated biphenol (PCB) concentration exceeds 5 parts per billion (ppb). A random sample of 10 fish taken from a local lake resulted in the data listed below:

5.6, 6.6, 4.8, 5.4, 5.1, 4.5, 6.9, 4.9, 3.7, 3.8

Is there sufficient evidence to conclude that the mean PCB concentration for fish from this lake exceeds 5 ppb?
a. What inference produces will you use?  Tell what conditions must be met for this procedure to valid.

b. State appropriate hypotheses and carry out a test.

c. Interpret your P value in the problem context.

d. Based on your test, what do you conclude about PCB concentration in this lake?  Be specific.
3. Suppose that a study has been published linking arsenic, which is commonly found in tap water, to increased cancer rates. The study also stated that arsenic levels less than or equal to 10 ppm could be considered harmless. Suppose that residents of Hacienda Heights, CA, are worried about the arsenic level in the local tap water.
a. What hypothesis should they test?

b. Describe a Type I and Type II error in this context.

4. One method of human locomotion that appears to have no function except to express joy is skipping, a skill usually learned in early and middle childhood. In surveys gathered over a 3-year period, University students were asked, “Approximately how long ago did you last spontaneously skip?” The total sample sizes, and the numbers who responded “Less than 1 week ago” are given in the table below:

	Number responding “less than 1 week”

	Gender
	x
	n

	Males
	71
	411

	Females
	64
	253


a. Construct a 95% confidence interval for the difference in the population proportions of males and females responding “less than 1 week.” Assume that it is reasonable to regard these samples as representative of the corresponding populations.
b. If you use your TI89 to construct the interval, it reports “ME=0.06484”.  Show the calculations that lead to this value.
c. Is there a statistically significant difference between the proportions of men and women responding “less than 1 week?” Provide statistical justification for your answer.

5. Suppose that we are studying the purchasing behavior of individuals buying breakfast oatmeal. We hypothesize that half the cereal purchases will be the big name brand, “Seabiscuit Oats” and that the remaining purchases will be divided equally between two local brands, “Secretariat Oats” and “Whirlaway Oats.”

a. Define appropriate statistical variables, and use them to state the null and alternative hypotheses that would be used to decide if there was convincing evidence against the hypothesized distribution of purchases across the three brands.

b. Suppose that each individual in a random sample of 200 purchasers provides information about his or her choice of brand. For each category, what are the expected values?

c. .How many degrees of freedom are associated with the chi-squared goodness-of-fit statistic?

d. Suppose that X2=6.10. What is the p-value for this hypothesis test?  What should you conclude about the hypotheses?
6. Some people believe that criminals who plead guilty will, on average, get lighter sentences. The following table summarizes data from a random sample of San Francisco defendants in burglary cases.

	Pleas by Sentencing Fate

	
	Guilty Plea
	Not Guilty Plea

	Sent to Prison
	392
	58

	Not sent to Prison
	564
	14


a. If the null hypothesis is that the plea and the sentencing fate are independent, perform the calculations to find the expected number of individuals who plead not guilty and are sent to prison.
b. Perform the appropriate statistical test to test the null hypothesis mentioned in the previous part. Interpret your results.

7. A veterinary graduate student is studying the relationship between the weight of one-year-old golden retrievers in pounds (y) and the amount of dog food the dog is fed each day in pounds (x). A random sample of 10 golden retrievers yielded the following data.
	X
	0.5
	1.0
	0.6
	1.0
	1.3
	1.5
	0.5
	0.7
	0.8
	0.6

	Y
	42
	67
	47
	55
	62
	71
	36
	42
	50
	43


a. Write the estimated regression line. Based on this line, what weight would you predict for a randomly selected golden retriever who is fed 1.2 pounds of dog food per day?

b. What is your estimate of the average change in weight associated with a 1-pound increase in daily intake of dog food? Use a 95% confidence interval.
c. A dog food company claims that feeding dogs their product will result in an increase of 35 lbs of dog weight for each additional pound of dog food consumed per day.  Carry out a statistical test to assess this claim. 
For #8-16, tell if the statement is True or False.  If the statement is true, explain why it is correct.  If the statement is false, modify it so that it is correct.
8. All else being equal, the higher the confidence level, the wider the confidence interval.

9. The width of the one-sample confidence interval for the population mean decreases as the sample size grows larger.

10. A t curve is bell-shaped like the z curve but is less spread out.

11. The standard error of 
[image: image3.wmf]x

 is s.

12. The level of significance of a test is the probability of making a type I error, given that the null hypothesis is true.
13. The number of degrees of freedom of the two-sample t test is the same as the number of degrees of freedom for the paired t test statistic.

14. 
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 is an unbiased statistic that is used to estimate 
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15. For a sample size n, there are n-2 degrees of freedom associated with the goodness-of-fit test statistic, X2.

16. The mean value of the statistic b is 
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Some additional problems:

1. Seat belts help prevent injuries in automobile accidents, but they certainly don’t offer complete protection in extreme situations. A random sample of 319 front-seat occupants involved in head-on collisions in a certain region resulted in 95 people who sustained no injuries (“Influencing Factors on the Injury Severity of restrained Front Seat Occupants in Cart-to-Car Head-on Collisions,” Accident Analysis and Prevention [1995]: 143-150). Does this suggest that the true (population) proportion of uninjured occupants exceeds .25? State and test the relevant hypotheses using a significance level of .05.

2. Past experience has indicated that the true response rate is 40% when individuals are approached with a request to fill out and return a particular questionnaire in a stamped and addressed envelope. An investigator believes that if the person distributing the questionnaire is stigmatized in some obvious way, potential respondents would feel sorry for the distributor and thus tend to respond at a rate higher than 40%. To investigate this theory, a distributor is fitted with an eye patch. Of the 200 questionnaires distributed by this individual, 109 were returned. Does this strongly suggest that the response rate in this situation exceeds the rate in the past? State and test the appropriate hypotheses at significance level .05. 

3. An automobile manufacturer who wishes to advertise that one of its models achieves 30 mpg (miles per gallon) decides to carry out a fuel efficiency test. Six nonprofessional drivers are selected, and each one drives a car from Phoenix to Los Angeles. The resulting fuel efficiencies (in miles per gallon) are:
	27.2
	29.3
	31.2
	28.4
	30.3
	29.6


Assuming that fuel efficiency is normally distributed under these circumstances, do the data contradict the claim that true average fuel efficiency is (at least) 30 mpg?

4. Wayne Gretzky was one of ice hockey’s most prolific scorers when he played for the Edmonton Oilers. During his last season with the Oilers, Gretzky played in 41 games and missed 17 games because of injury. The article “The Great Gretzky” (Chance [1991]: 16-21) looked at the number of goals scored by the Oilers in games with and without Gretzky, as shown in the following table:

	
	n
	Sample 
Mean
	Sample 
sd

	Games with
Gretzky
	41
	4.73
	1.29

	Games without Gretzky
	17
	3.88
	1.18


If we view the 41 games with Gretzky as a random sample of all Oiler games in which Gretzky played and the 17 games without Gretzky as a random sample of all Oiler games in which Gretzky did not play, is there evidence that the mean number of goals scored by the Oilers is higher for games in which Gretzky played? Use α = .01.

5. Here’s one to sink your teeth into: The authors of the article “Analysis of Food Crushing Sounds During Mastication: Total Sound Level Studies” (Journal of Texture Studies [1990]: 165-178) studied the nature of sounds generated during eating. Peak loudness (in decibels about 20 cm away) was measured for both open-mouth and closed-mouth chewing of potato chips and of tortilla chips. Forty subjects participated, with 10 assigned at random to each combination of conditions (such as closed-mouth, potato chip, and so on). We are not making this up! Summary values taken from plots given in the article appear in the following table.

	
	n
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	s

	Potato Chip
	
	
	

	Open mouth
	10
	63
	13

	Closed mouth
	10
	54
	16

	Tortilla Chip
	
	
	

	Open mouth
	10
	60
	15

	Closed mouth
	10
	53
	16


a. Construct a 95% confidence interval for the difference in mean peak loudness between open-mouth and closed-mouth chewing of potato chips. Interpret the resulting interval.

b. For closed-mouth chewing (the recommended method!), is there sufficient evidence to indicate that there is a difference between potato chips and tortilla chips with respect to mean peak loudness? Test the relevant hypotheses using α = .01.

c. The means and standard deviations given here were actually for stale chips. When 10 measurements of peak loudness were recorded for closed-mouth chewing of fresh tortilla chips, the resulting mean and standard deviation were 56 and 14, respectively.  Is there sufficient evidence to conclude that chewing fresh tortilla chips is louder than chewing stale chips? Use α = .05.

6. The article “Motion Sickness in Public Road Transport: The Effect of Driver, Route, and Vehicle” (Ergonomics [1999]: 1646-1664) reported that seat position within a bus may have some effect on whether one experiences motion sickness. The following table classifies each person in a random sample of bus riders by the location of his or her seat and whether nausea was reported:

	
	Nausea
	No Nausea

	Front
	58
	870

	Middle
	166
	1163

	Rear
	193
	806


Based on these data, can you conclude that there is an association between seat location and nausea? Test the relevant hypotheses using α = .05.

_1177267107.unknown

_1177268297.unknown

_1177268713.unknown

_1272275737.unknown

_1177268104.unknown

_1177140239.unknown

