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1. [+6] Consider a linear model y=Xp+¢,

2] 5 B,
where w=13 |, X=|0 1 1|, P=06:],
4 @00 s

fﬂ? (1) [+1] Obtain the centered design matrix X°
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such that the sum of each column of X¢ is 0.
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,1L ﬂ; (3) [+4] Obtain the ridge estimator B“’ig w21;‘&,H’lgl{(yE XB) (y - XCB){'/’L B} for A=1/3.
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/7)+8 Let y|p~N(XB,o°) and P~ N(0,z°1).
1) [+4] Derw?&he deﬁlt} of Bly. =, |
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2) [+1] Show that B pte (X X+AD"X"y is equal to the posterior mean E[fi | y].
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4 5 @) [+3] Derive the generalized ridge estimator E[B|y] under y|p~ N(XB,o*/) and
B~ NOW "), where W isany symmetric matrix.
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+ 5 Q3 [+6] Consider a piecewise linear bases expansion f(X) = Z B (X)) where B(A)=HX=<E),
m=1
BV =He £ X <&, A(X)=I{&EX), b J X =Xa (X)) w1, 2.3 Let £ =1 and £,=2,

-t 2_ (1) [+2] Draw the figure of f(X) when B =3, 8,=2, £,=0, f,=-1, f;=-05,and
4&)& § =1 (Figure must be accurate and contain numerical values of all points)
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- l (2) [+1] Discuss some disadvantage of using f(X) in the above figure.
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—lL 7 (3) [t2] We impose constraints that f(X) iscontinuousat & =1 and &, =2. Draw the figure
of F(X) when £.=2.5, B;==1, B.=-05,and j.=1.

\(F igure must be accurate and contain numerical values of all pmrﬂ)s
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<+ () @I[H] Discuss some disadvantage of using f(X) in the above figure.
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’{"7 Q4[+8] Consider a model: L} }:E; : }{féfj}{ |
11 (1) [+1] Write down the LSE {ﬁo}
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‘ (2) [+2] Defing, t-statistics for testing [ ,81 O ws. K )% #0.
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(Figure must be detalled)

LG, (%_ m G

— 5 (4) [+3] Draw the 95% confidence set for
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