STAT212 Chapter 13 Homework

Q1: Exam2 Q3 term 092
A candy bar manufacturer is interested in trying to estimate how sales are influenced by the price of their product. To do this, the company randomly chooses 6 small cities and offers the candy bar at different prices. Using candy bar sales as the dependent variable, the company will conduct a simple linear regression on the data below:

	City
	River Falls
	Hudson
	Ellsworth
	Prescott
	Rock Elm
	Stillwater

	Price ($) (X)
	1.3
	1.6
	1.8
	2
	2.4
	2.9

	Sales (Y)
	100
	90
	90
	40
	38
	32


With this data, you have calculated some of the necessary summary information to carry out the analyses as follows:
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a) What is the coefficient of correlation for these data? Interpret its value.

b) What is the estimated average change in the sales of the candy bar if price goes up by $1.00?

c) Find the least squares regression line.
d) What percentage of the total variation in candy bar sales is explained by prices?
e) What is the standard error of the estimate for the data?

f) What is the standard error of the regression slope estimate, Sb1?

g) Test whether a change in price will have any impact on average sales?

h) Estimate with 96% confidence level the estimated average sales if the price of the candy bar is set at $2.

Q2: Q1 Homework 5 term 092
You are given the following data for variables x and y

	X
	3
	2
	3.5
	2.5
	4
	1.5
	1
	2
	1.5
	2.5

	Y
	1.5
	0.5
	1
	1.8
	1.2
	2.2
	0.4
	0.3
	1
	1.3


a. Plot these variables in scatter plot format. Based on this plot, what type of relationship appears to exist between the two variables?

b. Compute the correlation coefficient for these sample data. Indicate what this correlation coefficient measures.

c. Test to determine whether the population correlation coefficient is positive. Use 0.01 level of significance to conduct the test. Be sure to state the null and the alternative hypotheses, and show the test statistic and the decision rule clearly.

Q3: 13.36
A mail order catalog business sells personal computer supplies, software, and hardware. Management is currently examining the process of distribution from the warehouse and is interested in factors affecting warehouse distribution costs. The following data have been collected over the past 24 months, indicating the warehouse distribution costs (in thousands of dollars) and the number of orders received. 

	Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Cost
	52.95
	71.66
	85.58
	63.69
	72.81
	68.44
	52.46
	70.77
	82.03
	74.39

	Orders
	4015
	3806
	5309
	4262
	4296
	4097
	3213
	4809
	5237
	4732

	
	
	
	
	
	
	
	
	
	
	

	Month
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20

	Cost
	70.84
	54.08
	62.98
	72.3
	58.99
	79.38
	94.44
	59.74
	90.5
	93.24

	Orders
	4413
	2921
	3977
	4428
	3964
	4582
	5582
	3450
	5079
	5735

	
	
	
	
	
	
	
	
	
	
	

	Month
	21
	22
	23
	24
	
	
	
	
	
	

	Cost
	69.33
	53.71
	89.18
	66.8
	
	
	
	
	
	

	Orders
	4269
	3708
	5387
	4161
	
	
	
	
	
	


a. Assuming a linear relationship between cost (y) and orders (x), use the least-squares method to find the regression coefficients b0 and b1. 
b. Predict the monthly warehouse distribution costs when the number of orders is 4.500.
c. Plot the residuals versus the time period
d. Compute the Durbin-Watson statistic. At the 0.05 level of significance, is there evidence of positive autocorrelation among the residuals?
e. Based on results in (c) and (d), is there reason to question the validity of the model?
f. Create a histogram of the residuals, residuals versus fitted value graph, and comment on whether or not the assumptions of the regression model are satisfied.
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