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Final Exam

I ( 12 points )

Shown below is a portion of a computer output for a regression analysis relating supply (Y in thousands of units) and unit price (X in thousands of dollars).

	ANOVA
	
	

	
	df
	SS

	Regression
	1
	354.689

	Residual
	39
	7035.262

	
	
	

	
	Coefficients
	Standard Error

	Intercept
	54.076
	2.358

	X
	0.029
	0.021



a.
What has been the sample size for this problem?


b.
Perform a t test and determine whether or not supply and unit price are related.  Let ( = 0.05.


c.
Perform and F test and determine whether or not supply and unit price are related.  Let ( = 0.05.


d.
Compute the coefficient of determination and fully interpret its meaning.  Be very specific.


e.
Compute the coefficient of correlation and explain the relationship between supply and unit price.


f.
Predict the supply (in units) when the unit price is $50,000.

II ( 10 points )
Before the presidential debates, it was expected that the percentages of registered voters in favor of various candidates would be as follows.

	
	Percentages

	Democrats
	48%

	Republicans
	38%

	Independents
	4%

	Undecided
	10%



After the presidential debates, a random sample of 1200 voters showed that 540 favored the Democratic candidate; 480 were in favor of the Republican candidate; 40 were in favor of the Independent candidate, and 140 were undecided.  We want to see if the proportion of voters has changed.


State the null hypothesis and the alternative hypothesis and graphically show the decision rule

a.
Compute the test statistic.


b
Using the critical value approach, test the hypotheses.  Let ( = .03

c
.
Use the p-value approach to test the hypotheses.  Let ( = .03

d.
State your decision regarding the test

III
( 8 points )
In order to determine whether or not a driver's education course improves the scores on a driving exam, a sample of 6 students were given the exam before and after taking the course.  The results are shown below.

	
	Score
	Score

	Student
	Before the Course
	After the Course

	1
	83
	87

	2
	89
	88

	3
	93
	91

	4
	77
	77

	5
	86
	93

	6
	79
	83



At 95% confidence  test to see if taking the course actually increased scores on the driving exam


State the null and alternative hypotheses 


Show graphically the decision rule at 96% confidence

.
Compute the test statistic and state your decision regarding the test

.

IV
(20 points )
The following sample data contains the number of years of college and the current annual salary for a random sample of heavy equipment salespeople.
	Years of College
	Annual Income (In Thousands)

	2
	20

	2
	23

	3
	25

	4
	26

	3
	28

	1
	29

	4
	27

	3
	30

	4
	33

	4
	35



a.
Which variable is the dependent variable?  Which is the independent variable?



Plot these data in a scatter diagram



Calculate the sample correlation coefficient between income and years of college.  Interpret the value you obtain


Calculate the coefficient of determination. Interpret the value you obtain.


Test to determine whether the correlation in the population is zero versus the alternative hypothesis that the correlation is greater than zero. Use the .02 significance level

b.
Determine the least squares estimated regression line. Interpret the regression equation.

c.
Predict the annual income of a salesperson with one year of college.


d.
Test if the relationship between years of college and income is statistically significant at the .05 level of significance.


e.
Determine a 98% confidence interval for predicting the average income for the salesperson with one year of college.
Bonus question ( 4 points )
A company has recorded data on the daily demand for its product (Y in thousands of units) and the unit price (X in hundreds of dollars).  A sample of 15 days demand and associated prices resulted in the following data.
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	SSE = 62.9681
	



a.
Using the above information, develop the least-squares estimated regression line and write the equation.


b.
Compute the coefficient of determination.


c.
Perform an F test and determine whether or not there is a significant relationship between demand and unit price.  Let ( = 0.05.


d.
Would the demand ever reach zero?  If yes, at what price would the demand be zero?

II ( 4 points )
The office of records at a university has stated that the proportion of incoming female students who major in business has increased.  A sample of female students taken several years ago is compared with a sample of female students this year.  Results are summarized below.  Has the proportion increased significantly?  Test at alpha = .10. Follow the five steps procedure.

	
	Sample Size
	No. Majoring in Business

	Previous Sample (p)
	250
	75

	Current Sample (c)
	300
	69
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