CONCORDIA UNIVERSITY
Department of Economics

ECON 222/2 SECTIONS B and BB
STATISTICAL METHODS II
WINTER 2015 – ASSIGNMENT 1
Due: Friday, February 6, before 4:00 pm

1.	(Download the Excel file Data for AS1-2015.xls [Q1] from Moodle.  The spreadsheet contains 30 randomly generated numbers.

a. Use Excel to calculate the descriptive statistics and attach the Excel output.

	Mean
	Variance
	StdDev
	Maximum
	Minimum

	0.717587549
	29.6387537
	5.444148575
	9.000410487
	-9.741141666



b.  Construct a 95-percent confidence interval for the population variance and the population mean.

For the population variance:





For the population mean:


 

c. At the 90-percent level of confidence, test whether the population variance equals 19. Carefully state the null and alternative hypotheses, calculate the appropriate test statistic, state the appropriate critical value and explain your decision.






The appropriate null and alternative hypotheses are  and , with critical values of  and .  Since the test statistic, , is higher than42.557 critical value, reject the null hypothesis in favour of the alternative (ie, the population variance is not equal to 19).

d. At the 99-percent level of confidence, test whether the population mean equals zero. Carefully state the null and alternative hypotheses, calculate the appropriate test statistic, state the appropriate critical value and explain your decision.





The appropriate null and alternative hypotheses are  and , with a critical value of .  Since the test statistic, , is less than the critical value, do not reject the null hypothesis (ie, the population mean is zero).



2.	Write the following summations in expanded form.


a.	


b.	


c.	


d.	


e.	


f.	


g.	


h.	


i.	


j.	


k.	



3.	A finance manager wants to establish the relationship between the sales of a company in thousands of dollars S and the amount spent on marketing campaigns in thousands of dollars M.  This relationship is assumed to be linear of the form Ŝ.


a.	Predict and justify the sign that you would expect for .


The sign of  should be positive.  Increasing spending on marketing campaigns should increase sales, 

b.	Download the Excel file Data for AS1-2015.xls[Q4] from Moodle.  The spreadsheet contains data on monthly sales and monthly amount spent on Marketing campaigns in thousands of dollars for 14 branches. Estimate the regression in Excel, attach your output and write down the estimated regression equation.

[image: ]


The estimated equation is Ŝ M.

c.	Interpret the estimated coefficients.


The estimated coefficient  is the estimated number for the company sales that would be if the company spends 0 dollars on Marketing campaigns (ie, people ask for this company products because of its reputation).


The estimated coefficient  says that a 1 thousand dollar increase in expenditures on marketing campaigns should increase the company’s sales by 11.97 thousands of dollars, cetiris paribus.


d.	Plot the residuals against the independent variable.  Attach your Excel graph.






e.	Delete the 8th, 11th, 12th and 13th observations.  Re-estimate the regression in Excel, attach your output and write down the new estimated regression equation.

[image: ]


The estimated equation is Ŝ=.


f.	Graph the estimated regression equation lines from parts (b) and (e).  Do they intersect and, if so, at what point?



The two estimated equations are. Ŝ M and Ŝ=.



Set the two equations equal and solve for M:



M

Substitute the value of M into either equation and solve for S:


Ŝ

 (
Ŝ
 
=
) (
Ŝ
 
)[image: ]

g.	Briefly explain why the estimated coefficients in parts (b) and (e) differ.

	The coefficients differ in equations in parts (b) and (e) because they are derived from different samples.

h.	Briefly explain why the R2 coefficients in parts (b) and (e) differ and which one is better.

The R2 in the second model (0.853) is better than the first R2 (0.557) because the second model removed some outlier observations that were adding large residuals.


[bookmark: _GoBack]4.	A farmer wants to establish the relationship between the per-acre yield of corn, Y (measured in bushels per acre), and the average July temperature in Manitoba, X (measured in degrees Fahrenheit), using information from the past eight years.  Preliminary analysis of the sample data produces the following information: 





			




		

Use the above sample information to answer all the following questions. Show explicitly all formulas and calculations. 

a. 

Calculate the estimated intercept coefficient, , and slope coefficient, .







b. Write down the estimated regression equation and interpret the value of the slope coefficient.



The estimated value of  in the estimated equation, , says that an increase in temperature by one degree Fahrenheit should result in an increase of 2.95 bushels of corn per acre.

c. 
Calculate the estimated error variance, .




d. Calculate the coefficient of determination, R2.  Briefly explain what it means.



The coefficient of determination means that our model’s formulation can explain 84.3 percent of the variation in corn yields per acre.
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