QUA2321:  Final Review
Question 1 

You are planning on locating a franchised pizza restaurant.   You believe that a couple of variables, namely the average income of the people in the area and the population size of the area will determine the success of the operation.  Therefore you have gathered the following information from a study of 11 other franchises.  The following data lists the Sales(Y) in $000’s,average annual Income (X1) in $000’s and the  Population (X2) in 000’s of people:

	Sales($000)
	19
	29
	17
	21
	14
	30
	33
	22
	18
	27
	24

	Income($000)    
	38
	49
	29
	32
	27
	36
	41
	26
	19
	34
	53

	Population(000)
	21
	15
	32
	18
	47
	69
	29
	43
	75
	39
	53


You have entered the data into a statistical analysis software comparing first the simple linear regression model comparing Sales(y) and Income(X1).   Then to see if there would be any improvement to the model you have an output which compares a multiple regression model with Sales(Y) as the dependant variable depending on Income(X1) and Population(X2).  

	Regression Analysis
	
	
	
	
	

	
	
	
	
	
	
	

	
	r² 
	0.343 
	n  
	11 
	
	

	
	r  
	0.586 
	k  
	1 
	
	

	
	Std. Error  
	5.161 
	Dep. Var. 
	Sales(000)
	

	
	
	
	
	
	
	

	ANOVA table
	
	
	
	
	
	

	Source
	SS  
	df  
	MS
	F
	p-value
	

	Regression
	 125.1847 
	1   
	125.1847 
	4.70
	.0583
	

	Residual
	 239.7244 
	9   
	26.6360 
	
	
	

	Total
	 364.9091 
	10   
	 
	 
	 
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Regression output
	
	
	
	confidence interval

	variables
	 coefficients
	std. error 
	   t (df=9)
	p-value
	95% lower
	95% upper

	Intercept
	10.8185 
	5.8709 
	 1.843 
	.0985
	-2.4624 
	24.0995 

	Incom(000)
	0.3516 
	0.1622 
	 2.168 
	.0583
	-0.0153 
	0.7184 


a) Write out the estimated regression equation for Sales vs Income.(2 marks)

b) Explain the meaning of the regression coefficient in the regression equation.(2 marks)

c) The location you are interested in has an average income of $51,000.  What would your equation predict the sales of this location to be? (2 marks) 

d) Test for the significance of  the slope coefficient (1.(5 marks)

e) What percent of the variation in Sales can be explained by the variation in the locations average income? ( 2 marks)

Question 2

Listed below is the regression output for Sales vs (Income and Population)

	Regression Analysis
	
	
	
	
	

	
	
	
	
	
	
	

	
	R² 
	0.358 
	
	
	
	

	
	Adjusted R² 
	0.198 
	n  
	11 
	
	

	
	R  
	0.599 
	k  
	2 
	
	

	
	Std. Error  
	5.410 
	Dep. Var. 
	Sales(000)
	

	
	
	
	
	
	
	

	ANOVA table
	
	
	
	
	
	

	Source
	SS  
	df  
	MS
	F
	p-value
	

	Regression
	 130.7934 
	2   
	65.3967 
	2.23
	.1694
	

	Residual
	 234.1157 
	8   
	29.2645 
	
	
	

	Total
	 364.9091 
	10   
	 
	 
	 
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Regression output
	
	
	
	confidence interval

	variables
	 coefficients
	std. error 
	   t (df=8)
	p-value
	95% lower
	95% upper

	Intercept
	8.1617 
	8.6428 
	 0.944 
	.3726
	-11.7686 
	28.0921 

	Incom(000)
	0.3811 
	0.1829 
	 2.084 
	.0707
	-0.0406 
	0.8028 

	Pop(000)
	0.0405 
	0.0926 
	 0.438 
	.6731
	-0.1730 
	0.2541 


a) Write out the least squares multiple regression equation. ( 3 marks)

b) Interpret the partial regression cofficients b1 and b2. ( 4 marks)

c) If a city has an average annual income of $44,000 and a population of 100,000 residents, what would be the estimated annual sales of the franchise.  Also comment on the accuracy of this prediction. ( 4 marks)

d) Does the variable Population (X2) contribute significantly to the overall multiple regression model.  Use a proper statistical procedure to justify your conclusions.(5 marks)

e) Is the overall regression model valid. (5 marks)

Question 3

The Ontario work fare program has had some interesting statistics published.  It has stated at least 82% of people previously on welfare are now either employed or are participating in the work fare program.  You have been hired on behalf of the  opposition leader to test this claim.  From a random sample of 150 welfare recipients in 1998 you found that  110 of these people were now employed or participated in the work fare program.

a) At an  ( = .06 explain whether the statement regarding the  proportion of  people who are employed or participating in the work fare program is  at least 82%.  Use a proper statistical procedure. ( 6 marks)

b) Based on your above finding explain the type of statistical error you may have made and explain this error in the context of the question. ( 4 marks)

c) Determine the p- value.  Does this value corroborate your findings in part (a) Explain.( 4 marks)

Question 4

The brain drain in Canada has been long observed as the Canadian Educational Institutions spend millions on training students and then these students leave for higher paying American jobs.  It is also believed that most of the people leaving are young high tech professionals.  After September 11, 2001 a survey of 500 graduating students were asked about their future career plans.  The following table shows the results.

	
	High Tech Grad (H)
	Non High Tech (NH)
	Total

	Willing to work in the USA (W)
	28   (20)
	22   (30)
	50

	Not Willing to work in the USA (NW)
	172   (180)
	278   (270)
	450

	Total
	200
	300
	500


a) What is the chance a high tech grad will not go to the USA for work?(4 marks)

b) Given a grad has chosen a career in Canada what is the chance they are a high tech grad?( 4 marks)

c) Are the variables willing to work in the USA and High Tech grads statistically independent at an alpha of  5%? You must show work to obtain marks.

Question 5

Algonquin College plans to offer recently retired employees one of three retirement gifts:  a gold watch, and gold pen, or a pair of earrings.  In a sample of 200 recently retired employees, the number selecting each gift is reported below.  At a 0.05 significance level, is there a preference for the gifts or should you conclude that the gifts are equally liked?

	Gift
	Frequency

	Watch
	75

	Pen
	70

	Earrings
	55


Question 6

ITS at Algonquin College is considering the purchase of two different network operating systems to handle the increased computing volume of the college community.  To test the two systems, ITS has selected 80 employees and divided them into two groups of 40.  The results of the tests were:  System A had a mean processing time of 45 seconds with a standard deviation of 8 seconds, while System B had a mean processing time of 41 seconds with a standard deviation of 10 seconds.  At a significance level of 0.05, can ITS conclude there is a difference between the speeds of the two systems?
