Math 217





Name: ______________________

5-18-06
Exam 2 (Chapters 3 & 4, plus 9.1)

1.  (20 points)  In a (semi-fictional) Wisconsin Driver Survey, several variables were measured on each subject, including x = gender (M or F), y = attitude toward drunken driving (“is extremely serious” or “is not extremely serious”), and z = drinking frequency (“light” for less than one drink per week, “moderate to heavy” for more than one drink per week).  Here is a three-way display of the observed counts, broken out by drinking frequency.

	Light Drinkers
	
	
	

	
	Is Extremely Serious
	Is NOT Extremely Serious
	Total

	Female
	362
	38
	400

	Male
	73
	111
	184

	Total
	435
	149
	584


	Moderate to Heavy Drinkers
	
	
	

	
	Is Extremely Serious
	Is NOT Extremely Serious
	Total

	Female
	125
	140
	265

	Male
	112
	413
	525

	Total
	237
	553
	790


(a) Use these data to make a two-way table of respondent’s attitude toward drunken driving versus gender.
	All Respondents
	Is Extremely Serious
	Is NOT Extremely Serious
	Total

	Female
	
	
	

	Male
	
	
	

	Total
	
	
	


(b) For light drinkers, which gender is more likely to view drunken driving as an extremely serious problem?  ________________  Justify by citing specific percentages:

(c) For moderate to heavy drinkers, which gender is more likely to view drunken driving as an extremely serious problem?  ________________  Justify by citing specific percentages:

(d) When the data are aggregated into a 2-way table, which gender is more likely to view drunken driving as an extremely serious problem?  _______________  Justify by citing specific percentages:

(e)  Is this an example of Simpson’s Paradox?  ______________  Explain:
2.  (18 pts)  Abby, Becky, Carl, Doug, and Eduardo work in a firm’s public relations office.  Their employer must choose three of them to attend a conference in Paris.  To avoid unfairness, the choice will be made by drawing three names from a hat.
(a)  Does this sampling method result in an SRS?  __________  Explain.

(b)  Write down the sample space for this situation.

(c)  What is the probability that Carl gets to go to Paris?  ________

(d)  What is the probability that at least one of the women (Abby or Becky) gets to go?  ________

(e) Let the random variable X be the number of women who go to Paris.  So, X can take values 0, 1, or 2.  Make a table to show the probability distribution of X.

(f)  Consider the events A:  Becky goes to Paris, and B:  Doug does not go to Paris.  Are A and B independent?  Disjoint? Neither?  ________________  Explain:

3.  (12 pts)  Many studies have found that people who drink alcohol in moderation have lower risk of heart attacks than either nondrinkers or heavy drinkers.  Does alcohol consumption also improve survival after a heart attack?  

One study followed 1,913 people who were hospitalized after severe heart attacks.  In the year before their heart attack, 47% of these people did not drink, 36% drank moderately, and 17% drank heavily.  Four years after their heart attacks, the moderate drinkers had the lowest death rate.

(a)  What is the explanatory variable?

(b)  What is the response variable?


(c)  Is this an observational study, or an experiment? ___________________  



Explain (no credit without explanation):


(d)  Can we conclude from this study that moderate drinking is beneficial for minimizing risk of heart attacks?  ___________  Explain:
4.  (12 pts)  The “pick four” games in many state lotteries announce a four-digit winning number each day.  The winning number is essentially a four-digit group from a table of random digits.  You win if your choice matches the winning number exactly.  Suppose your chosen number is 1234.  Let X denote your winnings (if any):  X = 0 if you don’t win, and X = $5000 if you win.
(a)  Find the probability distribution of X.
(b)  Find the mean of X.  ___________

(c)  Find the standard deviation of X.  ___________
(d)  You play 5 times in a row.  Y is the average winnings over the five tries:  Y = (X + X + X + X + X) / 5.  How does the mean of Y compare with the mean of X?  How does the standard deviation of Y compare with the standard deviation of X?
5.  (5 pts)  Inferential statistics is the art and science of using sample statistics to estimate unknown population parameters.  What is the sampling distribution of a statistic?

6.  (10 pts)  An SRS of 400 American adults is asked, “What do you think is the most serious problem facing our schools?”  Suppose that in fact 30% of all adults would answer “drugs” if asked this question.  The proportion 
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of the sample who answer “drugs” will vary in repeated sampling.  In fact, we can assign probabilities to values of 
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using the normal density curve with mean 0.3 and standard deviation 0.023.  Use this density curve to find the probability that the sample proportion is between .28 and .32.    _________  Justify:


If the sample size were 1000 instead of 400, how would the mean of 
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change?  _______  How would the variablility of 
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change?  _______  
7.  (5 pts)  What sampling design allows us to minimize the bad effects of both systematic bias and high sampling variability?
8.  (5 pts)  “As the number of observations increases, the mean of the observed values eventually approaches the mean of the population as closely as you like and stays that close as sample size continues to increase (for SRS).”  What is the name of this fact about the relationship between sample means and population means?  _________________________________________
9.  (5 pts)  Briefly outline a randomized comparative experiment for deciding whether a second-grade child’s amount of time per day playing outside causes that child to perform better or worse in school; or, explain why such an experiment is impossible.  Your subjects are 100 second-grade children.

1. If X is a discrete random variable then the mean (expected value) of X is 
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2. The standard deviation of X is the square root of the variance: 
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3. For random variables X and Y, 
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4. For constants a and b, 
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5. For independent random variables X and Y, 
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