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HW 2, Solutions
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Problem 1 The calculator gives the p-value p = 0.96 > 0.05, so we accept H0 (or F = 0.092 < 2.69 = F0.05,4,30).

Problem 3 The calculator gives the p-value p = 0.88 > 0.05, so we accept H0 (or F = 0.126 < 3.01 = F0.05,3,24).
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Problem 5 The contrast is C = µ1+µ2

2 − µ3+µ4

2 with the estimator C̃ = x̄1+x̄2

2 − x̄3+x̄4

2 = 4.02+4.08−3.98−4.1
2 = 0.01. We find

n1 = 6, n2 = 5, n3 = 12 and n4 = 11, thus df = 34− 4 = 30. Also, a1 = a2 = 1
2 , a3 = a4 = − 1

2 , so
4∑

i=1

a2

i

ni
= 0.14. The calculator

gives the value sxp = 0.6. Finally, T = C̃
Sc

= 0.01
0.6

√

0.14
= 0.046. Since |T | < 2.04 = t0.025,30, we accept H0.

Problem 6 Use the contrasts Cij = µi − µj .

Problem 7

(a) See pages 3− 4 of lecture notes.

(b) t-test.

Problem 8

(a) Use the contrast C = µ1+µ3

2 − µ2+µ4

2

(b) Use the contrast C = µ2 − µ3.
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Problem 3

(a) fY (Y |x) = fX,Y (x,y)
fX(x) =

1

15
(x+y)

3∫
0

1

15
(x+y)dy

= (x+y)

3x+ 9

2

, the denominator was evaluated as

3∫

0

1

15
(x+ y)dy =

(
xy +

y2

2

)∣∣∣∣
3

0

= 3x+
9

2
.

(b)

E(Y |x) =
3∫

0

fY (Y |x)ydy =

3∫

0

(x+ y)y

3x+ 9
2

dy =
1

3x+ 9
2

3∫

0

(x+ y)ydy =
1

3x+ 9
2

(
x
y2

2
+

y3

3

)∣∣∣∣
3

0

=

=
1

3x+ 9
2

(
9

2
x+ 9

)
,

see page 17 of the Handout file for the formulas used.

In Problems 4− 6, we use the calculator (see pages 10− 12 of the lecture notes 5− 8).

Problem 4

(a) y = 16209.52− 958.57x.

(b) p = 0.0017 < 0.05 or |T | = 7.39 > 2.78 = t0.025,4, so reject H0.

(c) The calculator gives s = 1084.92 and σX = 3.41, hence CI = −958.57± t0.025,4

(
s√
nσ2

X

)
= −958.57± 361.08.

(d) ŷ(5) = 11416.67 and we find w = t0.05,4s
√

1
n
+ (x−x̄)2

nσ2

X

= 943.41, w̃ = t0.05,4s
√

1 + 1
n
+ (x−x̄)2

nσ2

X

= 2496.04, hence,

CIexpected = 11416.67± 943.41 and

CIpredicted = 11416.67± 2496.04.
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