STAT3008 Exercise 5 Solutions

(2011-2012 2" Semester)

QL.

Problem 3.1.2

R Codes:

library(car)

av.plots(Im(Soma~WT9+ LG9, data=BGSgirls))
abline(v=0,h=0,col="black")

Added-Variable Plot
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Problem 3.1.3
R Codes:
library(car)

ml=Im(Soma~HT2+WT2+HT9+WT9+ST9,.BGSgirls)



summary(ml)

Coefficients:

Estimate Std. Error t value Pr(> |t|)

(Intercept) 8.8590417 2.3764431 3.728 0.000411
HT2 -0.0792535 0.0354034 -2.239 0.02866S
WT2 -0.0409358 0.0754343 -0.543 0.589244
HT9 -0.0009613 0.0260735 -0.037 0.970704
WT9 0.1280506 0.0203544 6.291 3.2¢-08

ST9 -0.0092629 0.0060130 -1.540 0.128373

Residual standard error: 0.5791 on 64 degrees of freedom
Multiple R-Squared: 0.5211,
F-statistic: 13.93 on 5 and 64 DF, p-value: 3.309¢-09

R? =0.5211, ;_\2 =0.5791* = 0.3354

For t-test, H,: B, =0 withother fgsarbitrary.

H,: B, = 0and other gs arbitrary

Therefore, f,, and g, are significant at 5% of significance level.

(1) HO:E(Soma|X):,BO+ﬂlHT2+ﬂ2WT2+ﬁ4WT9+,BSST9

H, 1 E(Soma|X) = f, + BHT 2+ BWT 2+ BHT 9+ S\NT 9+ ,STO

R Codes:

library(car)
ml=Im(Soma~HT2+WT2+HT9+WT9+ST9,.BGSgirls)
m2=Im(Soma~HT2+WT2+WT9+ST9,BGSgirls)

anova(m2,ml)

F-statistic=0.00014=(-0.037)*(-0.037) =t-statistic 2 ,
p-value=0.9707.

t-test is equivalent to this F-test.

Asaresult, H, isnotrejected at 5% significance level. i.e. Soma is independent of

HTO.

(i)  Hy:E(Soma|X)= 4, +BHT 2+ BWT 2+ B,ST9



H,: E(Soma| X)=pB,+BHT 2+ SWT 2+ S HT9+ SWT 9+ 5.ST9

R Codes:
m3=Im(Soma~HT2+WT2+ST9,BGSgirls)
anova(m3,ml)

F-statistic=27.78

p-value=2.065¢-09

Therefore, H, is rejected at 5% significance level.

(iii) (@) R Codes:
predict(ml.data.frame(HT2=50,WT2=15.HT9=100,WT9=
30.ST9=10).interval="confidence".level =.99)

The confidence interval is [4.9166, 10.9536]

(b) R Codes:
predict(ml.data.frame(HT2=50,WT2=15HT9=100,WT9=
30.ST9=10).interval="confidence".level =.99)

The prediction interval is [4.5476, 11.3226]

() R Codes:

i=diag(rep(1,6))
x=chind(matrix(Lnr=70),BGSgirlsSHT2,BGSgirlsSWT2.B
GSgirlsSHT9,BGSgirlsSWT9,BGSgirls$ST9)
predict(ml.data.frame(HT2=50,WT2=15HT9=100,WT9=
30,ST9=10).interval="confidence",level=.99) 1 -sqrt(6*qf (0.
95.6.64)*matrix(c(1,50,15.,100,30.10).nc=6)%*%solve(t(x)%
*%x,i) % *%t( matrix(c(1,50,15.100,30.10).nc=6)))*0.5791
The confidence band is [3.7630, 12.1072]

Q2.

Problem 2.7

2.7.1

RSS = Z (yi - ﬁlxi)z

ORSS
=-2> X (Y. =B X%
aﬂl Z |(y| ﬂl |)
ORSS ~
=-2 Xi(yi -p Xi)zo
8ﬂl /5’1=23\1 Z 1
Therefore, B = M

1= zxiz



R P
E(B,) = E%XX-_{' 2 % X_<2y.)

_ in (ﬂlxi) _ inz _
- zxiz _ﬂl inz _ﬂl

Thus, ﬁl IS unbiased for 5.

DN inyi _inz\/ar(yi)
Var(p,) =Var( in2 ) = (in2)2

~ ZXiZO_Z ~ 02
- (inz)z - inz

R/S\S = Z(yi _ﬁlxi)z
:ZYi2 +3122Xi2 _ZﬁlZXiyi

2 ( i i)2

As there is only one parameter estimate in the regression, the degree of freedom of the
estimated variance is (n-1).

ZyZ_(ZXiyi)z

P i 2
So o?= in
n-1

2.7.2

— 2 . v 2
For 2.16, Rsslzsvv—if(:( For 2.30, Rsszzzyiz_(z i)

DR

The ANOVA Table is as follows:

Source Df SS MS F
Regression 1 e — PQeGe _ pcc
J RSS,-RSS: | RSS,-RSS; | RSS:=RSSi/

RSS;
n-2




Residuals n-2 RSS: RSS;
n-2
Total n-1 —
RSS,
R codes
library(data)
data(snake)

m2=Im(Y~X-1l.data=snake)
ml = update(m2,~.+1)
ml

anova(m2,ml)

You can finally find that t*=F .

2.7.3

R codes

library(data)

data(snake)
m2=Im(Y~X-1l.data=snake)
ml = update(m2,~.+1)
summary(ml)
anova(m2,ml)

2.7.4

R Codes:
plot(snakeS$ X, residuals(m2))
abline(h=0)
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The residual plot is okay. Only few points are very far away from zero.

Q2.
Problem 3.4
3.4.1
~ SX,Y
ﬂl = K
SX X,
~ SX.Y
ﬂz = 2
SX, X,
ﬂs =0
3.4.2

éli =Y, _&_ﬁlxil =Y, _y_ﬁl(xil_gl)

€3i =X, =7 = BrXy = X, — X2



where « and y are the intercepts of model 1 and model 3 respectively.
3.4.3

Since > esi=> (x,-x)=0 and Y e =0,

Slope = Z(éli _OA)(Zé3i -9 — Z(yi _y_,/b\,l(xil _;1))(Xi2 _iz)

Zesi Z(Xiz_;2)2

_ Z(yi _y)(xiz ) _212()% _;1)(Xi2 —X2) _SX,Y -0 SX,Y
SX, X, SX, X, SX,X,

Q3.

The 95% confidence region of A is:

BB X X)B=P) _ £ 005.2.100-2)

26
4 ...
(B-7 ﬁz—l)@ 2(ﬁ2:7)33.0892x8

ﬂ1_7
(36,+28,-23 2B,+5p, —19)[ J <3.0892x8

387 +5B,2 +4,8,— 463, —383, +180 < 3.0892x 8
3B7 +5B,2+4B,8,— 463, —383, +155.2864 < 0
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