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Problem 1. Use the Tables 8.14 and X(i).
E = ABC

F = BCD

G = ACD

Block = ABD
	Run
	A
	B
	C
	D
	E
	F
	G
	Block

	1
	1
	1
	1
	1
	1
	1
	1
	I

	2
	1
	1
	1
	-1
	1
	-1
	-1
	II

	3
	1
	1
	-1
	1
	-1
	-1
	-1
	I

	4
	1
	1
	-1
	-1
	-1
	1
	1
	II

	5
	1
	-1
	1
	1
	-1
	-1
	1
	II

	6
	1
	-1
	1
	-1
	-1
	1
	-1
	I

	7
	1
	-1
	-1
	1
	1
	1
	-1
	II

	8
	1
	-1
	-1
	-1
	1
	-1
	1
	I

	9
	-1
	1
	1
	1
	-1
	1
	-1
	II

	10
	-1
	1
	1
	-1
	-1
	-1
	1
	I

	11
	-1
	1
	-1
	1
	1
	-1
	1
	II

	12
	-1
	1
	-1
	-1
	1
	1
	-1
	I

	13
	-1
	-1
	1
	1
	1
	-1
	-1
	I

	14
	-1
	-1
	1
	-1
	1
	1
	1
	II

	15
	-1
	-1
	-1
	1
	-1
	1
	1
	I

	16
	-1
	-1
	-1
	-1
	-1
	-1
	-1
	II


Problem 2

	Treatment
	Sum
	Variance

	A
	34,02
	3,84

	B
	42,00
	4,44

	C
	22,02
	2,24

	D
	25,02
	2,16


MSE = (3,84 + 4,44 + 2,24 + 2,16)/4 = 3,17

SST = 2,132 (24 – 1) = 104,35

	Source
	SS
	DF
	MS
	F
	P

	Treatments
	41,0
	3
	13,7
	4,31
	< 0,05

	Error
	63,4
	20
	3,17
	
	

	Total
	104,35
	23
	
	
	


Answer: There are significant differences between the treatments.

LSD = t/2, N-a (2 · MSE/n)1/2 = 2,086 (2 · 3,17/6)1/2 = 2,14.

Answer: LSD = 2,14. The differences between B and C and between B and D are significant according to this measure.
Problem 3
a)
e2 is estimated by MSE = 18,6

a2 is estimated by (MSTreatments – MSE)/n = (35,8 – 18,6)/2 = 8,6.

b)
The intraclass correlation coefficient = 8,6/(18,6 + 8,6) = 31,6 %.
c)
Lower limit: (N – a)MSE / 2/2, N - a = 10 · 18,6 / 20,48 = 9,08

Upper limit: (N – a)MSE / 21 - /2, N - a = 10 · 18,6 / 3,25 = 57,2
d)
Lower limit: (MSTreatments / (MSE · F/2. a – 1, N – a) – 1)/n


= (35,8 / (18,6 · 3,78) – 1)/2 = -0,245
(yes, the lower limit is negative)


Upper limit: (MSTreatments / (MSE · F1 - /2. a – 1, N – a) – 1)/n


= (35,8 / (18,6 · 0,25) – 1)/2 = 3,35
because F1 - /2. a – 1, N – a = 1/F/2. N – a, a – 1 = 1/3,96 = 0,25

Problem 4. Give a Latin square, for example the following:

	Experimentenhet
	A
	B
	C

	1
	1
	1
	1

	2
	1
	2
	2

	3
	1
	3
	3

	4
	1
	4
	4

	5
	2
	1
	4

	6
	2
	2
	1

	7
	2
	3
	2

	8
	2
	4
	3

	9
	3
	1
	3

	10
	3
	2
	4

	11
	3
	3
	1

	12
	3
	4
	2

	13
	4
	1
	2

	14
	4
	2
	3

	15
	4
	3
	4

	16
	4
	4
	1


ANOVA given the above design:
	
	SS
	DF
	MS
	F
	P

	A
	184,5
	3
	61,50
	10,54
	< 0,01

	B
	6,0
	3
	2,00
	0,34
	> 0,5

	C
	9,5
	3
	3,17
	0,54
	> 0,5

	Error
	35,0
	6
	5,83
	
	

	Total
	235,0
	15
	
	
	


Answer: The factor A is significant on level 5 %.

Problem 5

SSMachine*Detergent = SSSubtotal – SSMachine – SSDetergent = 1150 – 637 – 288 = 225

	
	SS
	DF
	MS
	F
	P

	Machine
	637
	2
	318.5
	3.73
	>0,05

	Detergent
	288
	1
	288.0
	3.38
	>0,05

	Machine*Detergent
	225
	2
	112.5
	1.32
	>0,05

	Error
	1024
	12
	85.3
	
	

	Total
	2174
	17
	
	
	


Answer: None of the hypotheses is rejected on level 5 %.
Problem 6 
D = ABC, E = BD


a) Answer: I = ABCD = BDE = ACE

b) Answer: The resolution is III, because the number of letters in the smallest word in the defining relation is three.


c) Answer:
I = ABCD = BDE = ACE


A = BCD = ABDE = CE



B = ACD = DE = ABCE



C = ABD = BCDE = AE



D = ABC = BE = ACDE



E = ABCDE = BD =AC



AB = CD = ADE = BCE



AD = BC = BE = DCE

