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Problem 1
SS Total = 508 – 962/20 = 47,2

SSSupplier = (402 + 562)/10 – 962/20 = 12,8
SSBatch = (112 + 62 + 72 + 72 + 92)/2 – 402/10

+ (92 + 102 + 102 + 132 + 142)/2 – 562/10

= 8 + 9,4

= 17,4

SS
DF
MS
F
P

Supplier
12,8
1
12,8
5,89
< 0,05

Batch
17,4
8
2,175

Error
17,0
10
1,7

Total
47,2
19
Answer: There are significant differences between the suppliers.

Problem 2

a) The effect of A is (29 + 18 + 39 + 38 – 32 – 29 – 17 – 10)/4. Answer: 9

b) D = A*E och D = B*C. Answer: The defining relation is I = ADE = BCD = ABCE
c) Answer: The resolution is III, because the numer of letters in the smallest word in the defining relation is three.
d) Answer: I = ADE = BCD = ABCE

A = DE = ABCD = BCE
B = ABDE = CD = ACE

C = ACDE = BD = ABE

D = AE = BC = ABCDE

E = AD = BCDE = ABC

AB = BDE = ACD = CE

AC = CDE = ABD = BE

Problem 3
a)

SSTotal = 214 – 422/11 = 53,64

SSDiet = 242/4 + 122/4 + 62/3 – 422/11 = 31,64

SS
DF
MS
F
P

Diet
31,64
2
15,82
5,75
< 0,05

Error
22,00
8
2,75
Total
53,64
10

Answer: There are significant differences between the diets.
b)
q0,05(3 , 8) = 4,04 according to table.
MSE = 2,75

The mean is 6 for Diet G and 2 for Diet W.

The number of observations is 4 for Diet G and 3 for Diet W.
A 95 % confidence interval for the difference between the diets G and W is
6 – 2 ± 4,04 (2,75(1/3 + 1/4))1/2 = 4 ± 3,62 = (0,38 ; 7,62), which does not cover 0.
Answer: Tukey’s method rejects the hypothesis of equal effects of the Diets G and W.
Problem 4
a) Answer: The factor D is confounded with blocks.
b) Select, using Table 7.9 in the text book, the defining interactions ABC and ACD. This gives the following partitioning into blocks:
	Block
	A: Temperature
	B: Pressure
	C: Time
	D: Angle

	I
	+
	+
	+
	+


	III
	+
	+
	+
	-

	I
	+
	+
	-
	+

	III
	+
	+
	-
	-

	II
	+
	-
	+
	+

	IV
	+
	-
	+
	-

	II
	+
	-
	-
	+

	IV
	+
	-
	-
	-

	III
	-
	+
	+
	+

	I
	-
	+
	+
	-

	III
	-
	+
	-
	+

	I
	-
	+
	-
	-

	IV
	-
	-
	+
	+

	II
	-
	-
	+
	-

	IV
	-
	-
	-
	+

	II
	-
	-
	-
	-


Problem 5

a)
a2 = (MSA – MSAB)/(8 · 2) = (1750,4 – 52,0)/16 = 106,15
b2 = (MSB – MSAB)/(6 · 2) = (1021,3 – 52,0)/12 = 80,775

ab2 = (MSAB – MSE)/(6 · 2) = (52,0 – 5,1)/2 = 23,45

e2 = MSE = 5,1
b) F = MSA/MSAB = 1750,4/52,0 = 33,67 > F0,05, 5, 35. Answer: The hypothesis is rejected.
c) F = MSB/MSAB = 1021,3/52,0 = 19,64 > F0,05, 7, 35. Answer: The hypothesis is rejected.
d) F = MSAB/MSE = 52,0/5,1 = 10,2 > F0,05, 35, 48 Answer: The hypothesis is rejected.
Problem 6

SSA = (10 + 5 + 15 + 20 – 8 – 5 – 12 – 20)2/(23 · 3) = 1,04
SSB = (10 + 5 + 8 + 5 – 15 – 20 – 12 – 20)2/(23 · 3) = 63,38

SSC = (20 + 25 + 8 + 23 – 5 – 20 – 5 – 20)2/(23 · 3) = 1,04

SSAB = (10 + 5 + 12 + 20 – 15 – 20 – 8 – 5)2/(23 · 3) = 0,04

SSAC = (10 + 15 + 5 + 20 – 5 – 20 – 8 – 12)2/(23 · 3) = 1,04

SSBC = (10 + 20 + 8 + 20 – 5 – 15 – 5 – 12)2/(23 · 3) = 18,38

SSABC = (10 + 20 + 5 + 12 – 5 – 15 – 8 – 20)2/(23 · 3) = 0,04

SSTotal = 507 – 952/24 = 130,95

SS
DF
MS
F
A
1,04
1
1,04
0,36
B
63,38
1
63,38
22,04
C
1,04
1
1,04
0,36
AB
0,04
1
0,04
0,01
AC
1,04
1
1,04
0,36
BC
18,38
1
18,38
6,39
ABC
0,04
1
0,04
0,01
Error
46,00
16
2,875
Total
130,96
23

Answer: The factor B and the interaction BC are significant on level 5 %.

