Answers

Chapter 4


Reg.xls Answers
1) See RegAns.xls  for a worksheet that implements the boxed formula.

2) The formula for the OLS slope is sometimes written as follows:
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This is in fact completely equivalent to our formula:
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Show this in one of two ways:

a) For a particular example, using Excel.

b) In general, using algebra.

a) Answer:  See RegAns.xls. In this sheet, we show that the two formulas give exactly the same slope for our artificial data set.  

b) Answer:  We want to show that the following is true:
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Look at the bottom left first.  Because 
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is present in every single one of the n terms, it can be taken out of the sum, leaving us with something like this to prove:
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Now it should be obvious that the two denominators are exactly equivalent and all we need to do is to show that the numerators are equivalent.  Let us expand the right-hand numerator:
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We have shown that both numerators and denominators of the two expressions are equivalent, and so we are done.

3) Here is a small data set consisting of three points.  In addition, we have filled in three separate regression lines.  These lines correspond to four different regression methods: OLS, LAD, and LMS and a method that minimizes the maximum absolute deviation (MMAD). Two methods lead to the same line.  Which method(s) correspond to which line?  Explain your answer.
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Line A is the LMS and LAD line; Line B is the OLS line;

Line C is the MMAD line.

See RegAns.xls  for a worksheet (Q3) that explains this answer.

4. Demonstrate that there are an infinite number of solutions to the problem choosing a line such that the average value of the residuals is zero.  In order to do so, create a copy of the minSSR sheet.  Execute Edit:Move or Copy Sheet With the new sheet, which you ought to rename to SetAveResidToZero, change the optimization problem for 

Set the value of the Intercept set to 0.  Have Solver choose the Slope in order to make the average value of the Residuals (Cell D20) equal to zero.  Remove Intercept as a Changing Cell. After Solver obtains a solution, write down the slope.  Next, change the value of the Intercept to 1.  Re-solve the problem: you will get a new slope.  Write it down.  Do this one more time with the slope set to 2.

You have found three solutions, but clearly every different value of the Intercept gives you a different Slope which produces  a line in which the Residuals average to zero.   Your answer will list the three Slope, Intercept combinations you obtained.

See RegAns.xls  for a worksheet (Q4 SetAveResidsToZero) that explains this answer.
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