High-dimensional HW#4
102225014 Ai-Chun Chen

Q. Find the best value of “a” that minimize
MSE{p(a)}=E{B(a)-BY{B(a)-B}

under y=Xp+g, X=[x---x,] (withoutintercept), B=(4 - 5,)",

ge~N_(0,06°1. ) and B(a)=ap°s.

Solution:

MSE{B(a)}

= tr[ Var{ (a)}]+ |bias{ ()}

= tr[Var{ a(X"X)* X"y }]+| E{a(X"X)* X"y -} ||

= a’tr{ (X"X) X Var( y )X(X"X)* }+| ap-B [’

=a’ctr{ (X' X)* }+@-1?| B |

= azaztr(A’1 )+@-17p ||2 where A is the diagonal matrix with all diagonal

=a‘c Z +@-17%p ||2 elements be the eigenvalue s of X™X, 4, -+, 4

i=1 ,
Taking derivative with respect to a to find the extreme value of MSE.
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Check the 2" derivative,
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— MSE{B(a)} isminimized when a=



