STA 6207 – Data Analysis Assignment 8

1) Latin square design in 4 (Random) Cars and 4 (Fixed) Positions to compare 4 (Fixed) Brands of tires. Response measured is tire life (in 1000s miles).  

	
	
	Position (j)
	
	
	

	
	
	1
	2
	3
	4

	Car (i)
	1
	A
	B
	C
	D

	
	2
	B
	C
	D
	A

	
	3
	C
	D
	A
	B

	
	4
	D
	A
	B
	C


a) Write out the full statistical model

b) Give the Analysis of Variance

c) Test for brand effects (=0.05)

d) Use Bonferroni’s method to compare all pairs of brands with an experimentwise error rate of =0.05

2) A fabric producer purchases yarn from various yarn producers. They use various weaving methods to produce the fabric by making use of a pair of loom types. Further, they employ various operators, who are each trained to operate one type of loom exclusively. The following Table gives the relevant information for each factor. There are 3 replicates at each combination of factors that are observed.

	Factor Name
	# Levels
	Type
	Level Labels
	Factor Label
	Structure

	Yarn Type
	2
	Fixed
	Filament,Spun
	A
	Crossed

	Yarn Producer
	R1
	Random
	1,2,…
	B
	Crossed

	Weaving Method
	3
	Fixed
	Plain,Twill,Satin
	C
	Crossed

	Loom Type
	2
	Fixed
	Cam,Dobby
	D
	Nesting

	Operator (Cam)
	R2
	Random
	OC1,OC2,…
	E(D1)
	Nested

	Operator (Dobby)
	R3
	Random
	OD1,OD2,…
	E(D2)
	Nested


a) Write out the model including all crossed, nested, and nesting factors, and all relevant 2-factor interactions (there are 14 terms in generic model, not including ). 

b) Write out symbolically all sums of squares (giving correct ranges of subscripts) and their degrees of freedom.

c) Use the rules for computing expected mean squares to give a table including all factors and their expected mean squares.

 name          y11   y12   y13   y14   y21   y22   y23   y24   y31   y32   y33   y34   y41   y42   y43   y44  r1 r2 r3

 CARTWRIGHT   15.74 13.74 16.74 12.74 11.78 12.78 12.78 17.78 13.60 11.60 20.60 16.60  8.33 15.33 15.33 14.33  6  2  5

 COL          15.27 13.27 16.27 12.27 13.28 14.28 14.28 19.28 12.72 10.72 19.72 15.72 10.50 17.50 17.50 16.50  3  6  4

 COOPER       17.93 15.93 18.93 14.93 13.44 14.44 14.44 19.44 14.44 12.44 21.44 17.44 10.86 17.86 17.86 16.86  2  9  9

 CUTLER       14.00 12.00 15.00 11.00 13.65 14.65 14.64 19.64 12.05 10.04 19.04 15.04 11.89 18.89 18.89 17.89  3  5  8

 DOTSON       14.88 12.88 15.88 11.88 12.69 13.69 13.68 18.68 12.07 10.07 19.07 15.07  8.60 15.60 15.60 14.60  4  5  4

 ELLIS        15.75 13.75 16.75 12.75 12.32 13.32 13.32 18.32 12.27 10.27 19.27 15.27 11.21 18.21 18.21 17.21  2  3  6

 GALATI       15.68 13.68 16.68 12.68 13.16 14.17 14.17 19.17 14.66 12.66 21.66 17.66 11.67 18.67 18.67 17.67  9  4  5

 GORSUCH      13.66 11.66 14.66 10.66 13.12 14.12 14.12 19.12 13.98 11.98 20.98 16.98  8.97 15.97 15.97 14.97  4  4  9

 GRAGE        16.52 14.52 17.52 13.52 15.01 16.01 16.01 21.01 12.23 10.23 19.23 15.23  9.51 16.51 16.51 15.51  3  9  7

 GU           17.72 15.72 18.72 14.72 13.84 14.83 14.83 19.83 12.25 10.25 19.25 15.25  9.97 16.96 16.97 15.97  8  2  9

 GUO          15.39 13.39 16.39 12.39 10.85 11.85 11.85 16.85 12.50 10.50 19.50 15.49  9.64 16.64 16.64 15.63  4  4  2

 HSU          16.97 14.97 17.97 13.97 12.77 13.77 13.77 18.77 15.00 13.00 22.00 18.00 10.43 17.43 17.43 16.43  2  7  2

 KAO          13.25 11.25 14.25 10.25 12.84 13.84 13.84 18.84 14.20 12.20 21.20 17.20  9.91 16.91 16.91 15.91  5  4  4

 KRISHNASWAMI 17.48 15.48 18.48 14.48 11.90 12.90 12.90 17.90 12.17 10.17 19.17 15.17  9.53 16.53 16.53 15.53  8  9  9

 KRSKA        15.67 13.67 16.67 12.67 13.43 14.43 14.43 19.43 12.88 10.88 19.87 15.88 10.71 17.71 17.71 16.71  6  8  2

 LI G         15.56 13.56 16.56 12.56 14.52 15.52 15.52 20.52 13.28 11.28 20.29 16.28  8.62 15.62 15.62 14.62  2  7  2

 LI YA        16.86 14.86 17.86 13.86 13.67 14.67 14.67 19.67 13.92 11.92 20.92 16.92  9.29 16.29 16.29 15.29  6  3  2

 LI YI        16.05 14.05 17.05 13.05 13.90 14.91 14.90 19.90 11.97  9.97 18.97 14.97 10.09 17.09 17.09 16.09  2  6  9

 LI Z         14.94 12.94 15.94 11.94 11.54 12.53 12.53 17.54 13.61 11.61 20.61 16.61  9.81 16.81 16.81 15.81  5  6  9

 POPESCU      16.33 14.33 17.32 13.33 11.49 12.49 12.49 17.49 13.59 11.59 20.59 16.59 10.10 17.10 17.10 16.10  3  5  5

 ROGERS       14.76 12.76 15.76 11.76 11.36 12.36 12.36 17.36 11.42  9.42 18.42 14.42 10.71 17.71 17.71 16.71  6  3  8

 STRAUBER     16.25 14.25 17.26 13.25 13.89 14.89 14.89 19.89 11.59  9.60 18.59 14.60 11.17 18.16 18.17 17.17  2  6  4

 SUN          16.95 14.95 17.95 13.95 13.04 14.04 14.03 19.04 14.06 12.07 21.06 17.06  9.22 16.22 16.22 15.22  8  7  2

 TAN          15.93 13.93 16.93 12.93 13.32 14.32 14.32 19.32 13.30 11.30 20.30 16.30 10.43 17.43 17.43 16.43  2  4  7

 WANG         14.61 12.61 15.61 11.61 13.03 14.03 14.03 19.03 11.58  9.58 18.58 14.58 10.56 17.56 17.56 16.56  2  5  7

 WU           16.17 14.17 17.18 13.18 14.11 15.11 15.11 20.11 11.10  9.10 18.10 14.10  9.33 16.33 16.33 15.33  6  9  9

 XU           15.95 13.95 16.95 12.95 14.48 15.48 15.48 20.47 13.57 11.57 20.57 16.57  9.78 16.78 16.78 15.78  8  3  8

 YAP          17.02 15.02 18.02 14.02 14.69 15.69 15.69 20.69 13.34 11.34 20.34 16.34  8.79 15.79 15.79 14.79  4  8  3

 ZHENG        15.00 13.00 16.00 12.00 13.27 14.27 14.27 19.27 13.65 11.64 20.65 16.65 10.68 17.68 17.68 16.68  2  3  8

 DIAZ         16.42 14.42 17.42 13.41 13.31 14.31 14.31 19.31 13.40 11.39 20.40 16.39 10.21 17.21 17.21 16.21  3  2  2

 MOUSSEAU     15.26 13.26 16.26 12.26 12.98 13.98 13.98 18.98 12.94 10.94 19.94 15.94 10.83 17.83 17.83 16.83  8  8  5

 RILEY        14.36 12.37 15.37 11.36 12.73 13.73 13.73 18.73 10.59  8.59 17.58 13.59  9.26 16.26 16.26 15.26  2  2  4

 KIM          13.92 11.92 14.92 10.92 12.21 13.21 13.22 18.22 12.86 10.86 19.86 15.86  9.99 16.99 16.99 15.99  5  3  5

 COLEE        19.35 17.35 20.35 16.35 11.98 12.97 12.97 17.98 13.06 11.06 20.06 16.06  9.24 16.24 16.24 15.24  3  7  2

 Extra6       14.73 12.73 15.73 11.73 11.60 12.60 12.60 17.60 13.58 11.58 20.58 16.58  9.84 16.83 16.83 15.83  2  3  4
