STAT3008 Applied Regression Anylysis
Suggested Midterm Solution

October 2013, by LI Chun

ANOVA Table:

Source Sum of Squuares d.f. Mean Square F-statistics

Regression 74.178 1 74.178 3.3381
Residuals 2177.736 98 22.2218
Total 2251.914 99

Coefficient Table:

Variable Coefficient S.e. t-statistics p-value
Constant 0.5854 0.4729 1.238 0.2188
X 0.9002 0.4927 1.8271 0.0707
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Name of the graph: Added-variable plot (for X7)
y axis: Residual of the regression of y on all predictors except X;
x axis: Residual of the regression of X; on all other predictors
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The scatter plot:
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The straight line in the plot is the OLS line. From the scatter plot we can conclude
that a linear regression is not appropriate. We should look for a term/transformation

that better fit the data, e.g., X3.
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No, they differ in their degree of freedom.
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Let x, = [1, 200, 0], then

vi)
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A 90% prediction interval for Bosco’s GPA is
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Method 1.
Let 3 = (X'X)"'X'Y. For each f3,
RSS(B) = (Y = XB)' (Y — XP)
= (Y X5+ X5 - XB)(Y - X5+ X5~ XP)
= (Y = XBY(Y = XP) + (B = BYX'X(B — ) +2(6 - ) X' (Y — X)
= (Y = XB)(Y = XB) + (B - BYX'X(B - B)+2(8 — By X'(I - H)Y
— (Y = XBY(Y - XB)+ (B BYX'X(5 - B) X'(I - H) =0
We have RSS(8) > RSS(f), and the equality holds if and only if
(B=BYX'X(5~5) =0
& X(B-B)=0
s X'XB=X'XB=XY
& f=F=X'X)'XY
Therefore, 3 is the unique minimizer.
Method 2.
bet ORSS(B)
When X’X is invertible, the only solution to the above equation is § = (X'X) ' X'Y".

And we have
9’RSS (B)
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As X'X is positive definite, B is the minimizer.

=2X'X.



