HW2:
Q1:   In fitting a least squares line to n = 22 data points, suppose you computed the quantities as:        SSxx = 25
  SSyy = 17
SSxy = 20 ,      
a) Find the least squares line. b) Calculate SSE. c) Calculate s2 d) Calculate the coefficient of variation (determination) and interpret its value? e) Find a 95% confidence interval for the mean value of y when x = 1.f) Find a 95% prediction interval for y when x = 1. 

Q2.The managing partner of an advertising agency believes that his company's sales are related to the industry sales. Use the following results for the last 4 years of quarterly data:

Regression Statistics

Multiple R

0.802

R Square

???

Adjusted R Square
0.618

Standard Error  
???

Observations

16

                                 ANOVA


df
SS
MS
F         Sig.F
Regression
1
21.497
21.497
25.27
0.000

Error
14
11.912
0.851

Total
15
33.409

Predictor
Coef
StdError
t Stat
P-value

Intercept
3.962
1.440
2.75
0.016

Industry
0.040451
????
5.03
0.000

1. The estimates of the Y-intercept and slope are ________ and ________, respectively.:

2. Find the prediction for a quarter in which X = 120?

3. What is the standard error of the estimate?

4. Compute the coefficient of determination and interpret its value?

5. What is the standard error of the estimated slope coefficient?

6. What is the estimate of the population correlation coefficient? Interpret its value?
7. Write the linear regression model assumptions and use the graphs below to examine the assumptions.
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Q3:  A traffic consultant has analyzed the factors that affect the number of traffic fatalities.  She has come to the conclusion that two important variables are the number of cars and the number of tractor-trailer trucks.  She proposed the second-order model with interaction
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where


  y = number of annual fatalities per county
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x

 = number of cars registered in the county (in 10,000)
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x

= number of trucks registered in the county (in 1000)

The computer output (based on a random sample of 35 counties) is shown below:

  THE REGRESSION EQUATION IS
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	Predictor
	Coef
	StDev
	T

	Constant
	69.7
	41.3
	1.688
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	11.3
	5.1
	2.216
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	7.61
	2.55
	2.984
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	-1.15
	0.64
	-1.797
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	-0.51
	0.20
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 S = 15.2

R-Sq = 47.2%

1. Test at the 1% significance level to determine which term is not significant in the model.

2. What does the coefficient of 
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 tell you about the model?

Q4:  The superintendent of a school district wanted to predict the percentage of students passing a sixth-grade proficiency test.  She obtained the data on percentage of students passing the proficiency test (% Passing), daily average of the percentage of students attending class (% Attendance), average teacher salary in dollars (Salaries), and instructional spending per pupil in dollars (Spending) of 47 schools in the state.

Following is the multiple regression output with Y = % Passing as the dependent variable, 
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	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	-753.4225
	101.1149
	-7.4511
	2.88E-09

	% Attendance
	8.5014
	1.0771
	7.8929
	6.73E-10

	Salary
	6.85E-07
	0.0006
	0.0011
	0.9991

	Spending
	0.0060
	0.0046
	1.2879
	0.2047


	ANOVA
	
	
	
	
	
	

	
	df
	SS
	MS
	F
	Significance F
	

	Regression
	3
	7965.08
	2655.03
	24.2802
	2.3853E-09
	

	Residual
	43
	4702.02
	109.35
	
	
	

	Total
	46
	12667.11
	
	
	
	

	
	
	
	
	
	


1. What is the average change in the percentage of students passing the proficiency test when daily average of the percentage of students attending class increases by 1% holding constant the effects of all the remaining independent variables?

2. How much of the total variation in the percentage of students passing the proficiency test can be explained by daily average of the percentage of students attending class, average teacher salary, and instructional spending per pupil?
3.  How much of the total variation in the percentage of students passing the proficiency test can be explained by daily average of the percentage of students attending class, average teacher salary, and instructional spending per pupil after adjusting for the number of predictors and sample size?

4. Predict the percentage of students passing the proficiency test for a school which has a daily average of 95% of students attending class, an average teacher salary of 40,000 dollars, and an instructional spending per pupil of 2000 dollars.

5. Test whether instructional spending per pupil has any effect on percentage of students passing the proficiency test?

6.  Test whether there is a significant relationship between percentage of students passing the proficiency test and the entire set of explanatory variables? 
7. What are the lower and upper limits of the 95% confidence interval estimate for the effect of a one dollar increase in average teacher salary on average percentage of students passing the proficiency test?

8. Can we conclude that average teacher salary has no impact on average percentage of students passing the proficiency test at a 5% level of significance using the 95% confidence interval estimate for
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Q5. 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 the 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.
d. Assuming that the two variables are related according to the simple linear regression model, Calculate the least squares estimate of the slope and intercept its value.
e. Use the equation of the fitted line to predict y when 
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f. Determine the proportion of the variation in y explained by x.
g. Develop a 95% confidence interval for the true regression slope and interpret the estimate.
h. Based on the confidence interval that you get in part (g), do you think that there is a significant relationship between y and x? Explain. 
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