ERES

1.

(a)

Call:
Im(formula=y ~ x)

Residuals:
Min 1Q Median 3Q Max
-5.1500 -2.2188 0.1625 2.6875 5.5750

Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) 168.60000 2.65702 63.45 <2e-16***
X 2.03437 0.09039 2251 2.16e-12 ***

Signif. codes: 0 “***’0.001 “***0.01 “*’0.05°.”0.1°"1

Residual standard error: 3.234 on 14 degrees of freedom

Multiple R-squared: 0.9731, Adjusted R-squared: 0.9712

F-statistic: 506.5 on 1 and 14 DF, p-value: 2.159¢-12

Estimated regression function: Y =168.60000+ 2.03437 X

(b)p-value=2.16e-12 %] » = reject 4, =0

KRR, kg 0 BB £ @ 2 Adjusted R-squared: 0.9712 + fxF - &
regression line sz »c+ X3 > 35 97%+ d L A jz
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Fitted Line
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(© Ho: B =2,H,: 5 #2
p-value=0.7094445>0.01, do not rejectH,
(d)
25% 975%
x 1.840500 2.228250
()
Lower Upper
242.4562 257.4938
()
Lower Upper
242.4562 257.4938
(g)Ho p=0H,:5 =0
p-value=2.159%-12 <0.01, rejectH,

(h)R? =0.9731, r =/0.9731 = 0.9864583 (slope>0)

2.

35 40
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(@H?=(X(XTX)*XT)? =X (XTX)*XTX(X"X)* X" =X(X"X)X"=H

(I-H)’=1-2H+H?=1-2H+H =1-H
HX = X (XTX)XTX = X

(0) Al —H) = (X" X)XT(1 =X (X"X)*X")
=(XTX)IXT = (XTX)EXTX(XTX) T XT
=(XTX)IXT —(XTX)EXTX(XTX)EXT
=(X"X)'XT—(X"X)*X"=0

(I=H)A" = (I = X(XTX)*XT)((XTX)*XT)T

= (1= X (XTX)EXT)X((XTX) )T
= X ((XTX) )T = X (XTX)EXTX((XTX)YT
=X((XTX)H) -X(X"X)")" =0

H(l-H)=H-H?’=H-H=0
(I-H)'H'=H(-H)' =0"=0
3.characteristic polynomial:

f(t) = det(tl — A) =

t-1 -p

_p t_]J=(t—1)2—p2=[t—(1+p)][t—(1—p>]
Eigenvalue:1+ p,1- p

Eigenvector:

t=1+p:
- 1 -1
A—(1+p)lz{p p} { }:x—yzo
p —p 0
J2
— [1]- ¢ | 2
Bu = , e :TJ':
1 m o |2
2
t=1-p
11
A-+p)l =|” Pl — X+y=0
p P 00
N2
= 2
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Y, 11 1
@2Y=|Y,[,A=[1 -1 0|, BIW =AY
Y, 1 -1 -1

(b) £ E[V;] =, E[Y,]= 1, E[Y;] = 45

th L1 1w |ty +
RIE[Y]=| 1, |= EW]=E[AY]=AE[Y]=|1 -1 0 |1, |=| wm—1
Hy 1 -1 ] (=1 — a4

(C)"{’\ COV(YUYJ) = O-ijli :1)2!3’ J :1’2’3
1 1 1 0'12 o, oyl 1 1
COV(\N) — Cov(AY) = ,ACOV(Y)/AT =1 -1 O O, 0-22 O3 114
1 -1 -1ilo; oy O-32 10 -1

2 2 2
o, +o,+0, O0,+0,+0,, oO,+t0,+0; (1 1 1

2_

. 2
= O, =0y O =0, 01370y 1 -1 -1

2 2 2
|01 =01, =013 01,70, =0,3 0137053704 10 -1

2 2 2 2 2 2 2 2
o, +0, +0; +20,, +20,,+20,, O, +0,3,—0, — 0y O, —0, =20, — 0,
_ 2 2 2 2 2 2
=| 0 =0, 10, =0, +03- 0y 0y —20,+0, 0y —20,,+0, =033+ 0y
2 2 2 2 2 2 2 2
i O, —0, —20,,— 0, 0; —20,—0,3,+0,+0, 0, —20,—20,+0,+20,+0,
5.(a)

i d BA(+=tF &)p ko % 3,8, 16 B 7K B & unusual data points(4z.i& 2
i# standard error)

i d BA(=2 &)p k% 3,816 B F 42 > & unusual data points(4g i& 2
i# standard error)
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Residuals vs Fitted Maormal (-0
g — o3 Lél ™ __.-"’"3'3'
=+ —|o o = ”_,0
L ] < E — — P;aro
= H - &
= — ® o o o
2 - — i o - 90
E HAe Il @ = o0
o oo
] o o = - .
o 16 = o1f
w | in o3 .
| | | | | | | | |
200 210 220 230 240 280 -2 -1 a 1 2
Fitted values Thearetical Quantiles
_ Scale-Location Residuals vs Leverage
= o | =8 =2~ o 0.5
E = e 160 . o
@ - g o = o &1
Eaofoe | B :
E = Le] L+ E - — %_\_\_\_‘_‘_‘-\—\__ o
= N M T
== o = & &
E=] ] [+) E ] o
= — = L . 15
= o & o Cook's distance 2©
-2 0 T T T T T T T T T 4
200 210 220 230 240 280 ooo o005 040 0448
Fitted values Leverage

iii. h —2h:

[1] -0.075 -0.075 -0.075 -0.075 -0.175 -0.175 -0.175 -0.175 -0.175 -0.175

[11] -0.175-0.175 -0.075 -0.075 -0.075 -0.075

% 4_negative, ¢=d leverage ¥|%| 1 & outliers

iv. o BIA5(+ T &)de LGt blAZIE % F hiE > Fd Cook’s distance

w] 1 & outliers.

v.d BA(+ T &)F o T3 4248 2 (hiE 0 wxd studentized deleted residuals

Zw] ¥ & outliers.
(b)

Analysis of Variance Table

Model 1:y ~ X
Model 2: y ~ factor(x)
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Res.Df RSS Df Sum of Sq F Pr(>F)
1 14 146.425
2 12128.750 2 17.675 0.8237 0.4622
p-value=0.4622 > 0.05, do notrejectH,:E[Y]=f, + B X

(©)

Analysis of Variance Table

Model 1:y ~ X
Model 2: y ~ X + 1(x"2)
Res.Df RSS Df Sum of Sq F Pr(>F)
1 14 146.425
2 13132.362 1 14.063 1.3812 0.261

p-value=0.4622 > 0.05, do not rejectH, :E[Y]= 3, + BXx+ B,X°

e §_linear regression 1 fitness +* #i 4+

o) y) SSE
-0.2 0.733
-0.1 | 0.3326
0 0.1718
0.1 0.1671
0.2 0.2664

EZRV LY A=0 F] 5 H A 95%¢+h confidence interval p
(b)
Call:

Im(formula = log(Y) ~ X)

Residuals:
Min 1Q  Median 3Q Max
-0.19102 -0.10228 0.01569 0.07716 0.19699

Coefficients:
Estimate Std. Error t value Pr(>|t|)
(Intercept) 1.50792 0.06028  25.01 2.22e-12 ***
X -0.44993 0.01049 -42.88 2.19e-15 ***

Signif. codes: 0 “***’0.001 “***0.01 **’0.05°”0.1°"1
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Residual standard error: 0.115 on 13 degrees of freedom
Multiple R-squared: 0.993, Adjusted R-squared: 0.9924
F-statistic: 1838 on 1 and 13 DF, p-value: 2.188e-15

regression function: InY =1.50792 - 0.44993X
(C)i< =) % 5 » 2725 unusual data points

Estimated Regression Line
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2 4 s
)
(d)
Call:
Im(formula =Y ~ X)
Residuals:
Min 1Q Median 3Q Max

-0.5333 -0.4043 -0.1373 0.4157 0.8487

Coefficients:
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Estimate Std. Error t value Pr(>|t])
(Intercept)  2.5753 0.2487 10.354 1.20e-07 ***
X -0.3240 0.0433 -7.483 4.61e-06 ***

Signif. codes: 0 “***’0.001 “***0.01 **’0.05°.”0.1°"1

Residual standard error: 0.4743 on 13 degrees of freedom
Multiple R-squared: 0.8116, Adjusted R-squared: 0.7971
F-statistic: 55.99 on 1 and 13 DF, p-value: 4.611e-06

estimated regression function in the original units:Y = 2.5753—0.3240X



