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FINAL EXAM

Use only the space provided to answer the following questions.  Whenever possible, show your work for potential partial credit.  You may use the backs of each page for additional space.  NOTE:  When performing numerical calculations, keep at least 4 decimals.  (i.e., do NOT round .2265 to .227 or .23)
1.  You have been hired by a shopping mall to survey visitors (shoppers).  Like most shopping malls, there are many types of retail stores, restaurants, and a movie theatre.  The purpose of the survey is to gather information about the demographic makeup of the visitors and their spending habits while at the mall.  You intend to interview visitors as they enter the mall on January 1.

a.  Construct one question that will generate qualitative data and one question that will generate quantitative data.  Explain why you have classified them as such.  (6 points)

b.  Refer to your questions again.  What scale of measurement is used for each?  Explain.  (6 points)

2.  Distinguish between descriptive statistics and statistical inference.  Use an example to show how the two concepts may differ.  (8 points)
3.  A student majoring in economics is trying to decide on the number of firms to which she should apply.  Given her work experience, grades, and extracurricular activities, she has been told by a placement counselor that she can expect to receive a job offer from 30% of the firms to which she applies.  Wanting to save time, the student applies to only 5 firms.  Assuming the counselor is correct, find the probability that the student receives the following.

a. No offers.  (4 points)

b. Between two and four offers (inclusive).  (5 points)

c. What assumptions have you made in solving the first two parts of this problem?  Explain.  (4 points)

4.  The real price of oil produced in the U.S. is shown below for the years 2000-2007.


	Year
	Mean Real US 

Price per Barrel

	2000
	26.72

	2001
	21.33

	2002
	21.61

	2003
	25.9

	2004
	33.59

	2005
	44.5

	2006
	51.21

	2007
	55.59


b.   Determine the median price of oil.  Fully interpret this value. (5 points)
c.  Determine the standard deviation of the price of oil.  Fully interpret this value. (4 points)
d.  Compute the 30th and the 80th percentiles. Fully explain their meanings. (6 points)
5.  A high school guidance counselor collected the following data about the grade point averages (GPA) and the SAT mathematics test scores for six seniors.

	GPA
	2.7
	3.5
	3.7
	3.3
	3.6
	3.0

	SAT
	450
	560
	700
	620
	640
	570


a.  Compute and interpret the sample covariance for the data.  (5 points)

b.  Compute the sample correlation coefficient for the data.  What does this value tell us about the relationship between the two variables? (6 points)
6.  You have just applied to two universities (A and B) to pursue your graduate work.  In the past, students with your credentials were accepted at University A 70% of the time; while University B accepts 25% of applicants with your credentials.  

a.  Assume that acceptance at the two universities are independent events.  Explain the meaning of this assumption.   Does this mean that acceptance at the two universities are mutually exclusive?  Explain.   (6 points)
b.  What is the probability that you will be accepted to both universities?  (4 points)
c.  What is the probability that you will be accepted to at least one graduate program?  (4 points)
7.  A statistics professor notes that, over many semesters, the grades of his students were normally distributed with a mean of 551 points and a standard deviation of 52 points.  The professor informed us that 6.3% of his students received A’s while only 1.5% of his students failed the course and received F’s.

a.  What is the minimum number of points needed to make an A?  (4 points)
b.  What is the maximum number of points among those who received an F?  (4 points)
8.  A sample of 148 college students is asked, “In a typical weeknight, how many hours do you sleep?”  The sample mean is 6.77 hours with a sample standard deviation of 1.27 hours.  

a.  Conduct a 95% confidence interval for the mean number of work hours for college students.  Interpret this interval.  (6 points)
b.  How many students would you need to survey to cut the margin of error by 25% ?  Would you suggest that the surveyors do this?  Explain.  (5 points)
9.  You are wondering if college athletes, once they have graduated, plan to donate money back to the college in greater proportions than students who were not involved in athletics. You randomly sample students from both populations and you ask them if they intend to donate money back to Hanover after they graduate.   Is there a significant difference in these proportions?  Set up and conduct the hypothesis test and then explain your results to the Dean of Students.  (10 points)
	Non-Varsity Athletics Students
	Varsity Athletics Students

	Sample size = 79
	Sample size = 63

	Proportion who plan to donate = .6709
	Proportion who plan to donate = .7302


10.  A sample of 137 college students responded to a survey about their habits.  The following is a list of the relevant variables used to construct the regression results you see on the next page.

Quality of Life:  Students were asked to rate their quality of life on a scale of zero (very bad) to 10 (very good).  This is the dependent variable.
Gender:  1 if female, 0 if male

Age: The age of the student in years.

HC_GPA: The student’s college GPA.

Greek: 1 if Yes if in a Greek house, 0 if No.

In your analysis, please clearly separate your responses into these parts. 

a. Interpret each of the estimated slope coefficients.  Now do they also make sense?  Explain.  (16 points)
	SUMMARY OUTPUT
	
	
	
	
	

	
	
	
	
	
	

	Regression Statistics
	
	
	
	

	Multiple R
	0.409955
	
	
	
	

	R Square
	0.168063
	
	
	
	

	Adjusted R Square
	0.142853
	
	
	
	

	Standard Error
	1.513081
	
	
	
	

	Observations
	137
	
	
	
	

	
	
	
	
	
	

	ANOVA
	
	
	
	
	

	 
	df
	SS
	MS
	F
	Significance F

	Regression
	4
	61.04927
	15.26232
	6.666475
	6.43E-05

	Residual
	132
	302.2026
	2.289413
	
	

	Total
	136
	363.2518
	 
	 
	 

	
	
	
	
	
	

	 
	Coefficients
	Standard Error
	t Stat
	P-value
	

	Intercept
	1.483343
	2.202356
	0.673525
	0.501791
	

	Female
	0.736024
	0.27296
	2.696455
	0.007922
	

	HC GPA
	0.550344
	0.254744
	2.160384
	0.032549
	

	Age
	0.186605
	0.095043
	1.963382
	0.051704
	

	Greek
	0.899176
	0.262546
	3.424837
	0.00082
	


b. Discuss how well the model fits the data.  (6 points)

c. Discuss statistical significance of the slope coefficients and the overall model, being sure to state the appropriate hypothesis tests. (15 points)

d. What is multicollinearity?  In this model of quality of life, do you see the potential for this problem?  How would you diagnose it, check for it, and how might you adjust your model accordingly?  (6 points)

a.  Determine the mean price of oil for these years.  Fully interpret this value.  (5 points)








Have a great Spring Break!
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