Math 644, Fall 2012
Solution for Homework 5

Problem 1.

For a medel with X1, Xg, Xg, Xy predictors, we have n = 30 and
SSE(X{) = 161.081, SSE(Xy) = 105.846, SSE(Xg) = 56.432, SSE(X ) — 225584

SSE(Xq, Xa) = 146,635, 55E(Xy, Xa) = 16.570, SSE(X, X4) = 161.044,
SSE(Xa,Xa) = 45.660, SSE(Xg, X4) = 105.403, S5E(X3, X4) = 56.451
SSE(X1,Xo,X8) = 12.436, SSE(X1, X2, X4) = 146.604, SSE(X1, X3, X4) = 16.383,
SSE(Xg, X, X4) = 45.656, SSE(X;, X9, Xp, X4) = 12.245, 55T = 226.189
{s) fnd SSR{X, Xo|Xa, Xq)
{(b) In model ¥ = g + B4 X1 + foXo + BaXn + £, test Hy : §1 = By = 0 with a = 0.05.

{c) Find the largest model in which every predictor variable is not significant at o = 0.05.

(a)
SSR(X1,X2|X5,Xy) = SSR(X1,X9, X5, X4)— S5R(X3, Xy)
= SSE(X3,X4) — SS5E(Xq, XoXg, Xy)
= 56.431 — 12.246 = 44.1850
(b)
o SSR(X1,Xa|X3)/2  (56.432 — 12.436) /2
 SSE(X,X5,X3)/(n—4)  12.436/(30 — 4)
= 45.0913 = F(0.95,2,36) = 3.27
reject Hp.
{c) (1) Wetry to introduce Xg because §5FE(X3) is the smallest among SSE(X1), SSE(X2), S5E(X3).
By F-test
* SSR(Xy)/1 = (226'1_,89 — 56.432)/1 = 84.2287 = [(0.95, 1, 28) = 4.1960
SSE(X1)/(n—2) 56.432 /28

(Thus, X3 needs to be introduced)
(2) We try to introduce Xy because SSE( X3, X1) is the smallest among SSE(Xa, X3), SSE( X3, X4).
By F-test

SSR(X1|X3)/1  (56.432 — 16.579)/1

= SSE(X;,X3)/(n—3) 16.579/27

= 64.9033 > F(0.95,1,27) = 4.22




(Thus, X needs to be introduced)

(3) We try to introduce Xs because SSE( X5, Xo, X;) is the smaller than SSE(X, X3, Xy).
By F-test

SSR(Xa| X1, X3)/1 (16.579 — 12.436)/1
F* = _ _ 8.6618 > F(0.95,1,26) — 4.23
SSE(X1. X2, X3)/(n —9) 12.436/26 > £(0.95,1,26)

(Thus, X9 needs to be introduced)
(3) We try to introduce X4. By F-test

. SSR(X4|X1,Xa, X3)/1 (12436 — 12.246)/1
 SSE(X1,X0,X3,X4)/(n—35) 12.246/25

= 0.3879 < F'(0.95,1,25) = 4.25

(Thus, X4 should not be introduced)

(4) our final model is

Y =068 +531 X1+ FXo+ BXa+c

Problem 2.

State the number of degrees of freedom that are associated with each of the following extra sums of squares: (1) SSR{X | Xo);

(2) SSR{Xg | X1, Xg) (3) SSR(Xy, X | Xg, Xq); (4) SSR(Xq, Xo, Xg | X4, Xz)

(1) 1, (2): 1, (2): 2, (4): 3

Problem 3.

SSR(X2) = 4860.3

SSR(X|Xa) = 3896.0

SSR(Xa|X1, Xa) = 364.2



Problem 4.

a.
SSR(X1, Xa, X3,Xy)
= SSR(X1)+ [SSR(X2, X3,X1) — SSR(Xa, X3)]
+H[SSR(Xy, Xo, X3, X1) — SSR(X9, X3, X))
_ SSR(X1)+ SSR(X2, X3 | X1) + SSR(X4 | X1, X2, X3).
h.

SSR(X1,Xa, X3, Xy)

= SSR(Xo,X3)+ [SSR(X1. X0, X3) — SSR(X, X3)]
+[SSR(Xy, X1, Xa, X3) — SSR(X1, X2, X3)]

— SSR(Xy,X3)+ SSR(X; | Xa.X3) + SSR(Xy | X1. Xa, X3).



