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Question:
In Best-subset Selection, Y =1Q, X, =Gender, X,=Heightand X,=Age.

Consider one of the candidate model when k=2, Y =4 + B X, + X, +¢.

Compute the residual sum of square RSS?( 3, 4. 3, ).

Solution:
RSS*( By, B By ) = Zn:( Y = Bo— Bi¥ — BoXiz )
0

2RSS B o) =22~ o = Bixa ) <0

=>ny-nB —nBX,—nBX,=0 - (1)

25 RS (o B 1) =22 X3~ o= o= ik )0

= (%, Y) = NB% — Blx, X)) = B (X, X, ) =0 - (2)

%RSSZ( Bos By By) = —Z_Zn‘,xiz( Yi = By = B — BoXiz )Iito

= (X,,Y) = NBX, = Bi(X, X, ) = By (X5, %,) =0 -+ (3)

(2)-DxX,: (eliminate f5,)

(%0 y) 9%, )= (%0 %)~ 1% )= B, (%, ;) —1%,%,)=0 - (4)
(3)-@)xX,: (eliminate £,)

(<X2’y> o n)/_XZ)—ﬂl(<X1,X2> - n)_(.l)_(.z)—,gz(<X2,X2> - n)‘(_g): 0 --- (5
(4) can be writtenas SS, , - 3SS, - f3,SS,, =0

(5) can be written as SSXzy - ,Blssxlxz - ﬂzssxz =0

(4)xSS,, —(5)xSS, : (SS,,SS,,, ~SS,,SS, )~ A,(SS2, S5, SS, )=0
P SS,,SS,,. —SS,,SS,
3 — 1. 182 2 1
*  SSi, -SS,SS,

X1X3

. SS.SS. —SS SS ) L.
Similarly, g =—"3%2—" X% and B =y-/LX, —LX
17 85 S5 —SS2 0 e




Thus, RSSZ( ﬂAo’ 181’ ,éz )= Zn:( Yi _Bo - IBAlXil _IBAinz 2.



