MATH 560: HOMEWORK #1

Question 1
The Table1 shows the yields per acre of four different plant crops grown on lots treated with three different types of fertilizer. Create an ANOVA table at 0.01 and 0.05 significance levels and determine whether there is a difference in yield per acre (a) due to the fertilizers and (b) due to the crops.

Table 1
	
	Crop I
	Crop II
	Crop III
	Crop IV

	Fertilizer A
	4.5
	6.4
	7.2
	6.7

	Fertilizer B
	8.8
	7.8
	9.6
	7.0

	Fertilizer C
	5.9
	6.8
	5.7
	5.2




Question 2
Four different designs for a digital computer circuit are being studied to compare the amount of noise present. The following data have been obtained
	Circuit 
Design
	
Noise Observed

	1
	19
	20
	19
	30
	8

	2
	80
	61
	73
	56
	80

	3
	45
	26
	25
	35
	50

	4
	95
	46
	83
	78
	97



a) Is the same amount of noise present for all four designs? Use α = 0.05
b) Analyze the residuals from the experiment. Are the analysis of variance assumptions satisfied
c) Which circuit design would you like to select for use? Hint: low noise is the best.

Question 3
The ANOVA from a randomized complete block experiment output is shown below:
	Source		 DF	SS		MS		F		P
Treatment	4	1020.5		?		30.14		?
Block		?	?		64.765		?		?
Error		20	169.33		?
Total		29	1513.71




a) Fill in the blanks. You may give bounds  on the P-Value
b) How many blocks were used in this experiment?
c) What conclusion can you draw?

Question 4
A manufacturer suspects that the batches of raw material furnished by her supplier differ significantly in calcium content. There are a large no. of batches currently in the warehouse. Five (5) of these are randomly selected for study. A chemist makes five determination on each batch came up with the following data:
	
	
Calcium content

	Batch
	

	1
	46
	48
	56
	39
	40

	2
	59
	46
	42
	49
	50

	3
	51
	64
	46
	52
	49

	4
	28
	40
	37
	46
	39

	5
	29
	46
	37
	32
	38



Provide an ANOVA table and determine if there is any significant variation in calcium content from batch to batch? Assume α = 0.05
Question 5
Using a non parametric technique ( Kruskal- wallis), test the hypothesis that the means of tensile strength of cement corresponding to different mixing technique are the same.
Mixing technique
	Mixing technique

	Tensile strength

	1
	3129
	3000
	2865
	2890

	2
	3200
	3300
	2975
	3150

	3
	2800
	2900
	2985
	3050

	4
	2600
	2700
	2600
	2765



