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1. Solution:

(d)

8β2
0 + 262β2

1 + 265β2
2 + 80β0β1 + 82β0β2 + 526β1β2 −

410.016β0 − 2296.112β1 − 2316.112β2 + 4756.01 ≤ 0.

2. Solution:
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where
SX1,Y =

∑
(X1i − X̄1)(Yi − Ȳ ),

SX1,X2 =
∑

(X1i − X̄1)(X2i − X̄2),

SX2,Y =
∑

(X2i − X̄2)(Yi − Ȳ ),

SX2,X2 =
∑

(X2i − X̄2)
2,

SX1,X1 =
∑

(X1i − X̄1)
2.

Note: demonstrate
∑

êi{Y |X2}êi{X1|X2} = SX1,Y − SX1,X2
SX2,Y

SX2,X2
.∑

êi{Y |X2}êi{X1|X2} = ê′{Y |X2}ê{X1|X2},

ê{Y |X2} = Y − â01− â1X2 = Y − (Ȳ − SX2,Y

SX2,X2

X̄2)1− SX2,Y

SX2,X2

X2,

ê{X1|X2} = Y − (X̄1 −
SX1,X2

SX2,X2

X̄2)1− SX1,X2

SX2,X2

X2,

ê′{Y |X2}ê{X1|X2} = (Y ′ − (Ȳ 1)′ − SX2,Y

SX2,X2

(X2 − X̄2)
′)(X1 − X̄11− SX1,X2

SX2,X2

(X2 − X̄2))

= (Y ′ − (Ȳ 1)′)(X1 − X̄11)− 2
SX1,X2SX2,Y

SX2,X2

+
SX1,X2SX2,Y

SX2,X2

= SX1,Y − SX1,X2SX2,Y

SX2,X2

.

3. Solution:
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(α̂0, α̂1) is not a consistent estimator of (β̂0, β̂1).

4. Solution:

(i) wi =
1
x2
i

(ii) wi =
1√
xi
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(iii) wi =
1
xi

(iv) wi = ni

5. Solution:
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Code:
y<-c(0,0,1,1,0,1,0,0,0,1,0,0)
x1<-c(6,4,6,6,4,8,4,4,6,8,4,8)
x2<-c(2,6,0,3,1,3,2,4,1,9,2,5)
x3<-c(0,1,1,1,0,0,1,0,0,0,1,0)
fit<-lm(y∼x1+x2+x3)
plot(fit$fitted.values,fit$residuals)
fit0<-lm(y∼x1+x2)
sum(fit$residuals ̂ 2)
sum(fit0$residuals ̂ 2)
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