Take-home Test 1     INSY 7310      Spring  2006        Maghsoodloo


1(20 Points).    Consider the corrected form of the regression model

                yi = b0  + (1(xi1 ( 
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,  i = 1, 2, 3, ..., n.

(a) Prove that the LSQEST (least-squares estimate) of b0  is given by 
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. (b)  Then derive the 2 least-squares normal equations (LSNEs) with 2 unknowns.  Use

Cramer’s rule to solve the corrected form of the above normal equations to again obtain the LSQEST of the 2(1 vector ( = 
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 only for Example 13.15 of Devore. Give the corrected form of the model for the Example 13.15 and simplify it to obtain 
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 and the corresponding uncorrected form 
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.  (c) Show that your corrected LSNEs can be written as R
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 is the 2(2 correlation matrix, 
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 is 2(1 vector with 
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, Sjj = CSS(xj) and the 2(1 vector r is given by r = [r1y        r2y](.
       2(10 Points).   Work Exercise 16 (part a) on pp. 49-50 of my notes.  For Table 1 on page 25 of my notes, use its matrix C to compute the value of 
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.  What explained variation does 
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 describe.  

     3(10 Points).   Compute the exact value of the correlation coefficient, (,  between X and Y = 5X ( 12.  Show all your work in detail.
      4(60 Points).   Download the data on the three regressors x1, x2, x3 and the dependent variable y from my website and use Minitab or Excel (or other software) to obtain the regression of y on x1, x2, x3, testing it for LOF.  Give the three obvious reasons why this model is quite inadequate.  (b) Use Minitab to obtain the full quadratic model 
[image: image16.wmf]222

i01i12i23i31112223331212

ˆˆˆˆˆˆˆˆ

ˆ

yxxxxxxxx

=b+b+b+b+b+b+b+b

+
[image: image17.wmf]13132323

ˆˆ

xxxx

b+b

.  
Describe why this model is not adequate besides not being parsimonious (parsimonious generally means the simplest and with least number of regressors).  (c) Study pp. 53-56 of my notes carefully and use Minitab’s Best-Subset Regression to obtain the most parsimonious regression model that has the highest 
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, the best C-p index but the one all of whose coefficients are statistically significant at the 10% (or lower) level.  For your selected model use Minitab’s option to obtain the vectors 
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, e, and r.  (d) Use Minitab to compute the correlation coefficient r(Y,
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).  Test H0: ((Y,
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) = 0 at ( = 0.05.  (e)  For your model of part (c) test H0: (1= (3 = (12 = 0.  (f)  For the selected model of part (c) obtain the 95% PI for 
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 of N =2 future observations made at x1 = 25 g/dm3, x2=25 and x3 =16.  
(15 Bonus Points with partial credit)  Work Exercise 10-14 on page 403 of Montgomery’s 6th edition (p. 425 of Montgomery’s 5th edition).
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