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Exercises 9.2

9.2.1
Response is amount of fat that was absorbed by hash-brown potatoes
Factors are frying durations with four levels and different type of fats with three levels

Treatments:
There are 16 treatments combinations

2 min with animal fat I, 2 min with animal fat II, 2 min with vegetable fat I and 2 min with vegetable fat II

3 min with animal fat I, 3 min with animal fat II, 3 min with vegetable fat I and 3 min with vegetable fat II

4 min with animal fat I, 4 min with animal fat II, 4 min with vegetable fat I and 4 min with vegetable fat II

5 min with animal fat I, 5 min with animal fat II, 5 min with vegetable fat I and 5 min with vegetable fat II

9.2.3
Procedure for random assignment of fertilizers:
1. Number the experimental units from 1 to 30.

2. Use a random number table or a statistical software to get a list of numbers that is a random permutation of the numbers 1 to 30. 
Example: Here’s what we got.
24, 12, 30, 21, 8, 3, 20, 1, 11,18, 13, 15, 28, 5, 25, 29, 4, 10, 14, 19, 26, 9, 2, 6, 22, 16, 23, 7, 27,17

3. Give treatment 1 to the experimental units having the first 10 numbers in the list. Treatment 2 will be given to the next 10 numbers in the list, and so on, give treatment 3 to the last 10 units in the list.

	Brand
	Subject

	A
	24
	12
	30
	21
	8
	3
	20
	1
	11
	18

	B
	13
	15
	28
	5
	25
	29
	4
	10
	14
	19

	C
	26
	9
	2
	6
	22
	16
	23
	7
	27
	17


9.2.5
Procedure for a randomized complete block design with 3 replications:

1. Group the experimental units into 3 groups (called blocks), each containing 3*3 homogeneous experimental units.

2. In group 1, number the experimental units from 1 to 9 and generate a list of numbers which are random permutation of the numbers 1 to 9.

3. In group 1, assign treatment 1 to the experimental units having numbers given by the first 3 numbers in the list. Assign treatment 2 to the experiments having next 3numbers in the list, and so on until treatment 3 receives 3 experimental units.

4. Repeat steps 2 and 3 for the remaining blocks of experimental units.




Example:
	G
	R
	J

	3(A)
	5(A)
	1(A)

	1(A)
	4(A)
	2(A)

	2(A)
	3(A)
	4(A)

	6(B)
	9(B)
	7(B)

	8(B)
	1(B)
	8(B)

	7(B)
	6(B)
	5(B)

	9(C)
	8(C)
	6(C)

	5(C)
	7(C)
	3(C)

	4(C)
	2(C)
	9(C)



9.2.7.  
1) Number the truck loads from 1-56.
2) Use a random number table or a statistical software to get a list of numbers that is a random permutation of the numbers 1 to 56.
Example: Here’s what we got. 

19, 37, 52, 42, 13, 34, 56, 48, 44, 43, 24, 12, 5, 32, 40, 23, 41, 11, 10, 6, 30, 26, 18, 8, 2, 29, 21, 36, 1, 54, 20, 39, 33, 27, 49, 16, 51, 15, 28, 47, 53, 35, 31, 3, 38, 25, 17, 55, 4, 50, 14, 22, 9, 46, 45, 7

3) Next assign truck loads numbered 1-12 to plant A, truck loads numbered 13-24 to plant B and so on.

	Plant
	Truck Load

	A
	19
	37
	52
	42
	13
	34
	56
	48
	44
	43
	24
	12
	5
	32

	B
	40
	23
	41
	11
	10
	6
	30
	26
	18
	8
	2
	29
	21
	36

	C
	1
	54
	20
	39
	33
	27
	49
	16
	51
	15
	28
	47
	53
	35

	D
	31
	3
	38
	25
	17
	55
	4
	50
	14
	22
	9
	46
	45
	7


9.2.9. Steps of generating a 5x5 Latin Square using the procedure given in the text.
Start with
	      New material
	

	Days
	1
	2
	3
	4
	5

	1
	A
	B
	C
	D
	E

	2
	B
	C
	D
	E
	A

	3
	C
	D
	E
	A
	B

	4
	D
	E
	A
	B
	C

	5
	E
	A
	B
	C
	D


Next randomly assign dayss 1, 2, 3, 4, 5 to rows “2”, “3”, “4”, “1”, “5” (this is a random order of 1,2,3,4,5).
	      New material
	

	Days
	1
	2
	3
	4
	5

	2
	B
	C
	D
	E
	A

	3
	C
	D
	E
	A
	B

	4
	D
	E
	A
	B
	C

	1
	A
	B
	C
	D
	E

	5
	E
	A
	B
	C
	D


Next randomly assign materials 1, 2, 3, 4, 5 to columns “1”, “3”, “2”, “4”, “5” (this is a random order of 1,2,3,4,5).

	      New material
	
	

	Days
	1
	3
	2
	4
	5

	2
	B
	D
	C
	E
	A

	3
	C
	E
	D
	A
	B

	4
	D
	A
	E
	B
	C

	1
	A
	C
	B
	D
	E

	5
	E
	B
	A
	C
	D




The final is

	      New material
	

	Days
	1
	2
	3
	4
	5

	1
	B
	D
	C
	E
	A

	2
	C
	E
	D
	A
	B

	3
	D
	A
	E
	B
	C

	4
	A
	C
	B
	D
	E

	5
	E
	B
	A
	C
	D



9.2.11. 
A 4x4 Latin square

	          Sub-plots

	Sub-plots
	1
	2
	3
	4

	1
	D
	A
	B
	C

	2
	C
	B
	D
	A

	3
	A
	D
	C
	B

	4
	B
	C
	A
	D


Exercises 9.3

9.3.1
One factor at a time experiment to predict average amount of profit:
Assume we fix proportion at 40% then if we increase the quality from ordinary to fine we get average profit decrease from 25,000 to 10,000. That is a decrease of 15,000 in profit. If we fix proportion at 60% then if we increase the quality from ordinary to fine we get average profit decrease from 9500 to -5500 (loss of 5500) if there is no interaction between the quality and the proportion. (That is, assuming the decrease of 15000 profit as for the 40% proportion.) 

9.3.3 
In fractional factorial experiment, only a fraction of the possible treatments are actually used in the experiment. A full factorial design is most ideal design through which we could obtain information on all main effects and interactions. Due to prohibitive size of the experiments, such designs are not practical to run. 

For exercise 9.3.3, the total number of distinct treatments will be . Since this is not a large number full factorial design is more appropriate than a fractional factorial design. 
Exercises 9.4

9.4.1．



 and 



Exercises 9.5

9.5.1

.
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