
-----------Stat 1040, Fall 2006 Name: 

Final Test, December 14, 1:30pm-3:20pm 

Show your work. The test is out of 100 points and you have 110 minutes to finish. 

1. The following was taken from a news website on September 10 2006: 

Alcohol use helps boost income 

Washington, DC (AHN) - According to a U.S. study, alcohol drinkers earn 10 to 14 percent 
more than non-drinkers. "Social drinking builds social capital," said Edward Stringham, an 
economics professor at San Jose State University and co-author of the study. He says, "Social 
drinkers are out networking, building relationships, and adding contacts to their BlackBerries 
that result in bigger paychecks." 

(a) (2 points) Explain why this study MUST have been an observational study. 

(b) (3 points) Explain why Edward Stringham's interpretation may be incorrect by suggest
ing a plausible "confounding factor" and explaining why it is a confounding factor. 

(c) (2 points) Does this study show that if you are a nondrinker, you can expect to earn 
more if you start drinking? Explain clearly using statistical concepts. 



2.	 CoQ10 is a somewhat controversial nutritional supplement that some people think is good for 
your heart. In one CoQ10 study, 23 men were randomly assigned to either a treatment group 
or a control group. Those in the treatment group took CoQ10 supplements while those in the 
control group took a placebo. At the end of the study, the researchers performed a statistical 
significance test to see whether the CoQlO group scored better on a measure of "heart health" 
than the placebo group. The P-value was 15%. The researchers concluded that CoQl0 does 
not improve this measure of "heart health" in men. 

(a)	 (2 points) What is a placebo? Why is it used? 

(b)	 (2 points) Why were the men randomly assigned to the groups instead of having a 
physician decide who should get the CoQ10 and who should get the placebo? 

(c)	 (2 points) State the appropriate null hypothesis for this study. 

(d)	 (2 points) If they used the usual 5% significance level, should they reject the null hy
pothesis? Explain. 

(e)	 (2 points) Is their conclusion statistically correct? Explain. 



3.	 (9 points) Every year several major storms (hurricanes or tropical storms) hit the Atlantic 
coast of the United States. The table below summarizes the distribution of the number of 
major storms per year to hit the Atlantic coast over the thirty years from 1976 to 2005. (The 
"Number of storms" intervals include the left but not the right endpoints.) 

Number of Number of 
Storms Years 

0-5 1 

5-8 6 

8-13 13 

13-20 9 

20-30 1 

(a) ,Sketch a histogram. 

(b) Based on this histogram, which would you expect to be higher, the average number of 
major storms or the median number of major storms? Explain briefly. 

(c) If a particular year has 10 major storms, in about what percentile is it? 



4.	 (Data from January 2004 Journal of Women's Health) A few years ago, a study was conducted 
in Turkey with 1,447 randomly selected women aged 15-44 who had given birth in the previous 
two years. The women were divided into groups based on the number of months since they 
last gave birth, and then each woman was assessed for postpartum depression (PPD) using a 
standard scale. The percentage of women with PPD in each group can be summarized in the 
table below. (The month intervals include the left but not the right endpoints.) 

Months Percent 
After Delivery With PPD
 

0-3 29
 
3-7 37
 
7-13 36
 
13-24 43
 

(a)	 '(2 points) Was this study cross-sectional or longitudinal? Explain briefly. 

(b)	 (3 points) Note that the percentage of women in the 13-24 month group who have PPD 
is larger than the percentage in the 0-3 month group who have PPD. Can we conclude 
that women are more likely to get PPD 13-24 months after giving birth than 0-3 months 
after giving birth? Explain. 

5.	 (3 points) According to the law of averages, which is more likely or are they the same? 
Explain briefly. 

A.	 Getting 55 or more heads in 100 tosses of a coin. 

B. Getting 505 or more heads in 1000 tosses of a fair coin. 



· , -" _.-. -'--_._"----. _.:.""" " 

6.	 (3 points) All other things being equal, which of the following two samples will be more 
accurate, or will they be the same? Explain briefly. 

A.	 A simple random sample of 1000 Logan residents. 

B.	 A simple random sample of 1000 Salt Lake City residents. 

7.	 In a large statistics class, scores on the first midterm have an average of 75 and an SD of 
10. Scores on the second midterm also have an average of 75 and an SD of 10. The scatter 
diagram is football-shaped and the correlation between midterm 1 and midterm 2 scores is 
0.7. 

(a) (4 points) If a student got 85 on midterm 1, what do you expect them to get on midterm 
2? 

(b)	 (2 points) Consider the student in part (a). Explain why you do not expect that student 
to get 85 on midterm 2. 

(c)	 (2 points) Find a give-or-take number for your answer in part (a). 



8.	 Sally's first grade class has 25 children (including Sally). Sally's teacher puts each child's name 
on a popsicle stick and randomly chooses 5 popsicle sticks, one by one, without replacement. 

(a)	 (1 point) What is the chance that Sally's popsicle stick will be the first one the teacher 
chooses? 

(b)	 (2 points) What is the chance that Sally's popsicle stick will be the second one the 
teacher chooses? 

(c)	 (2 points) What is the chance that Sally's popsicle stick will not be one of the 5 that 
the teacher chooses? 

(d)	 (2 points) What is the chance that Sally's popsicle stick will be one of the 5 that the 
teacher chooses? 

9.	 In certain countries, the game of cricket is very popular, and left-handed players often have a 
strategic advantage. About 20 percent of professional cricket players are left-handed. Suppose 
that a simple random sample of 200 cricket players is to be selected. 

(a)	 (4 points) The number of left-handed players in the sample will be about __, give or 
take or so. 

, (b) (4 points) Estimate the chance that the sample will contain fewer than 35 left-handed 
players. 



10. In a simple random sample of 124 students at a certain large university, the average IQ is 105 
points, with a standard deviation of 8 points. 

(a)	 (8 points) Construct a 90 percent confidence interval for the average IQ of students at 
this university. 

(b)	 (2 points) True or False, and explain briefly: 90 percent of students at this university 
have IQs inside the interval from part (a). 

11.	 (10 points) In a PE class, a child gets an A if their pulse is over 150 beats per minute. One 
child has his pulse measured 10 times during the. class. The values are: 161, 156, 177, 161, 
148, 148, 144, 156, 132, 152. Assuming these are like a simple random sample of values of 
this child's pulse during class, test to see whether the average for this child is 150 beats per 
minute against the alternative that it is over 150 beats per minute. Clearly state the null and 
alternative hypotheses in terms of a box model, calculate the appropriate test statistic, find 
the P-value, and state your conclusion. 
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12.	 (10 points) In a certain city, there are about one million eligible voters. A simple random 
sample of 1,000 eligible voters was taken, and each person selected was asked whether they 
voted in the most recent election. The data are summarized in the table below. Test to 
see if there is a relationship between voting activity and sex. Clearly state the null and 
alternative hypotheses, calculate the appropriate test statistic, find the P-value, and state 
your conclusion. 

Male Female 

Voted 60 74 

Didn't Vote 446 420 

13.	 (10 points) In a study on students who drink alcohol, researchers wanted to compare behavior 
of male and female students who drink. In a simple random sample of 3658 male students 
who drink, 366 have cut class due to drinking, and in an independent simple random sample 
of 5704 female students who drink, 257 have cut class due to drinking. Perform a two-sample 
z-test to determine whether or not male students who drink cut class more often than female 
students who drink. You should clearly state the null and the alternative hypotheses, find a 
test statistic and an approximate P-value, and state your conclusions in everyday language. 


