Latin Square Design Worksheet
Goal: Compare Juice Sales (Gallons) for 6 Containers while Blocking on Month and Store


[image: image1.emf]M\S 1 2 3 4 5 6 SALES 1 2 3 4 5 6 Mean Container Mean

1 A F E B C D 1

46.0 64.0 123.0 76.0 35.8 155.2

83.3 A

72.8

2 C B F E D A 2

58.5 43.5 120.4 79.0 66.9 128.3

82.8 B

85.1

3 D C B A F E 3

66.7 28.0 86.0 64.0 63.5 106.5

69.1 C

80.7

4 B D A C E F 4

47.5 66.6 95.0 83.0 75.5 167.8

89.2 D

99.1

5 F E C D A B 5

76.5 43.5 108.0 104.5 65.0 185.8

97.2 E

81.5

6 E A D F B C 6

61.5 38.6 134.5 106.5 71.5 171.0

97.3 F

99.8

Mean 59.5 47.4 111.2 85.5 63.0 152.4 86.5


Sums of Squares and Degrees of Freedom:
__________  = (46.0-86.5)2 + … + (171.0-86.5)2 = 56877.7                 df = _________________
__________  =  6[(83.3-86.5)2 + … + (97.3-86.5)2] = 3386.3               df = _________________

__________  =  6[(59.5-86.5)2 + … + (152.4-86.5)2] = 46617.8           df = _________________

__________  =  6[(72.8-86.5)2 + … + (99.8-86.5)2] = 3492.9               df = __________________
__________  =  56877.7 – 3386.3 – 46617.8 - 3492.9 = 3380.7           df = __________________
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Container (Trt)          
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Store      
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Total    


Tukey’s W for Comparing Pairs of Container Means and Conclusion:             C1   C3    C5   C2   C4  C6

Bonferroni’s B for Comparing Pairs of Container Means and Conclusion:         C1   C3    C5   C2   C4  C6

Relative Efficiency (LS vs CRD) : 
Sheet1

		M\S		1		2		3		4		5		6		SALES		1		2		3		4		5		6		Mean		Container		Mean

		1		A		F		E		B		C		D		1		46.0		64.0		123.0		76.0		35.8		155.2		83.3		A		72.8

		2		C		B		F		E		D		A		2		58.5		43.5		120.4		79.0		66.9		128.3		82.8		B		85.1

		3		D		C		B		A		F		E		3		66.7		28.0		86.0		64.0		63.5		106.5		69.1		C		80.7

		4		B		D		A		C		E		F		4		47.5		66.6		95.0		83.0		75.5		167.8		89.2		D		99.1

		5		F		E		C		D		A		B		5		76.5		43.5		108.0		104.5		65.0		185.8		97.2		E		81.5

		6		E		A		D		F		B		C		6		61.5		38.6		134.5		106.5		71.5		171.0		97.3		F		99.8

																Mean		59.5		47.4		111.2		85.5		63.0		152.4		86.5
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		Month		Container		Store		Sales		Allmean		Monthmean		Containermean		Storemean		AllDev		MonthDev		ContainerDev		StoreDev		ErrDev		Total SS		SSMonth		SSContainer		SSStore		SSErr								ANOVA

		1		1		1		46.0		86.4889		83.3333		72.8167		59.4500		-40.5		-3.1556		-13.6722		-27.0389		3.3778		1639.3501		9.9575		186.9297		731.1015		11.4094								Source		df		SS		MS		F		P-value

		1		6		2		64.0		86.4889		83.3333		99.7833		47.3667		-22.5		-3.1556		13.2944		-39.1222		6.4944		505.7501		9.9575		176.7423		1530.5483		42.1778								Container (Trt)		5		3492.9		698.58		4.13		0.0097

		1		5		3		123.0		86.4889		83.3333		81.5000		111.1500		36.5		-3.1556		-4.9889		24.6611		19.9944		1333.0612		9.9575		24.8890		608.1704		399.7778								Month		5		3386.3		677.26

		1		2		4		76.0		86.4889		83.3333		85.0500		85.5000		-10.5		-3.1556		-1.4389		-0.9889		-4.9056		110.0168		9.9575		2.0704		0.9779		24.0645								Store		5		46617.8		9323.56

		1		3		5		35.8		86.4889		83.3333		80.7167		63.0333		-50.7		-3.1556		-5.7722		-23.4556		-18.3056		2569.3635		9.9575		33.3185		550.1631		335.0934								Error		20		3380.7		169.03

		1		4		6		155.2		86.4889		83.3333		99.0667		152.4333		68.7		-3.1556		12.5778		65.9444		-6.6556		4721.2168		9.9575		158.2005		4348.6698		44.2964								Total		35		56877.7

		2		3		1		58.5		86.4889		82.7667		80.7167		59.4500		-28.0		-3.7222		-5.7722		-27.0389		8.5444		783.3779		13.8549		33.3185		731.1015		73.0075

		2		2		2		43.5		86.4889		82.7667		85.0500		47.3667		-43.0		-3.7222		-1.4389		-39.1222		1.2944		1848.0446		13.8549		2.0704		1530.5483		1.6756

		2		6		3		120.4		86.4889		82.7667		99.7833		111.1500		33.9		-3.7222		13.2944		24.6611		-0.3222		1149.9635		13.8549		176.7423		608.1704		0.1038

		2		5		4		79.0		86.4889		82.7667		81.5000		85.5000		-7.5		-3.7222		-4.9889		-0.9889		2.2111		56.0835		13.8549		24.8890		0.9779		4.8890

		2		4		5		66.9		86.4889		82.7667		99.0667		63.0333		-19.6		-3.7222		12.5778		-23.4556		-4.9889		383.7246		13.8549		158.2005		550.1631		24.8890

		2		1		6		128.3		86.4889		82.7667		72.8167		152.4333		41.8		-3.7222		-13.6722		65.9444		-6.7389		1748.1690		13.8549		186.9297		4348.6698		45.4126

		3		4		1		66.7		86.4889		69.1167		99.0667		59.4500		-19.8		-17.3722		12.5778		-27.0389		12.0444		391.6001		301.7941		158.2005		731.1015		145.0686

		3		3		2		28.0		86.4889		69.1167		80.7167		47.3667		-58.5		-17.3722		-5.7722		-39.1222		3.7778		3420.9501		301.7941		33.3185		1530.5483		14.2716								ANOVA

		3		2		3		86.0		86.4889		69.1167		85.0500		111.1500		-0.5		-17.3722		-1.4389		24.6611		-6.3389		0.2390		301.7941		2.0704		608.1704		40.1815								Source		df		SS		MS		F		F(.05)

		3		1		4		64.0		86.4889		69.1167		72.8167		85.5000		-22.5		-17.3722		-13.6722		-0.9889		9.5444		505.7501		301.7941		186.9297		0.9779		91.0964								Container (Trt)

		3		6		5		63.5		86.4889		69.1167		99.7833		63.0333		-23.0		-17.3722		13.2944		-23.4556		4.5444		528.4890		301.7941		176.7423		550.1631		20.6520								Month

		3		5		6		106.5		86.4889		69.1167		81.5000		152.4333		20.0		-17.3722		-4.9889		65.9444		-23.5722		400.4446		301.7941		24.8890		4348.6698		555.6497								Store

		4		2		1		47.5		86.4889		89.2333		85.0500		59.4500		-39.0		2.7444		-1.4389		-27.0389		-13.2556		1520.1335		7.5320		2.0704		731.1015		175.7098								Error

		4		4		2		66.6		86.4889		89.2333		99.0667		47.3667		-19.9		2.7444		12.5778		-39.1222		3.9111		395.5679		7.5320		158.2005		1530.5483		15.2968								Total

		4		1		3		95.0		86.4889		89.2333		72.8167		111.1500		8.5		2.7444		-13.6722		24.6611		-5.2222		72.4390		7.5320		186.9297		608.1704		27.2716

		4		3		4		83.0		86.4889		89.2333		80.7167		85.5000		-3.5		2.7444		-5.7722		-0.9889		0.5278		12.1723		7.5320		33.3185		0.9779		0.2785

		4		5		5		75.5		86.4889		89.2333		81.5000		63.0333		-11.0		2.7444		-4.9889		-23.4556		14.7111		120.7557		7.5320		24.8890		550.1631		216.4168

		4		6		6		167.8		86.4889		89.2333		99.7833		152.4333		81.3		2.7444		13.2944		65.9444		-0.6722		6611.4968		7.5320		176.7423		4348.6698		0.4519

		5		6		1		76.5		86.4889		97.2167		99.7833		59.4500		-10.0		10.7278		13.2944		-27.0389		-6.9722		99.7779		115.0852		176.7423		731.1015		48.6119

		5		5		2		43.5		86.4889		97.2167		81.5000		47.3667		-43.0		10.7278		-4.9889		-39.1222		-9.6056		1848.0446		115.0852		24.8890		1530.5483		92.2667

		5		3		3		108.0		86.4889		97.2167		80.7167		111.1500		21.5		10.7278		-5.7722		24.6611		-8.1056		462.7279		115.0852		33.3185		608.1704		65.7000

		5		4		4		104.5		86.4889		97.2167		99.0667		85.5000		18.0		10.7278		12.5778		-0.9889		-4.3056		324.4001		115.0852		158.2005		0.9779		18.5378

		5		1		5		65.0		86.4889		97.2167		72.8167		63.0333		-21.5		10.7278		-13.6722		-23.4556		4.9111		461.7723		115.0852		186.9297		550.1631		24.1190

		5		2		6		185.8		86.4889		97.2167		85.0500		152.4333		99.3		10.7278		-1.4389		65.9444		24.0778		9862.6968		115.0852		2.0704		4348.6698		579.7394

		6		5		1		61.5		86.4889		97.2667		81.5000		59.4500		-25.0		10.7778		-4.9889		-27.0389		-3.7389		624.4446		116.1605		24.8890		731.1015		13.9793

		6		1		2		38.6		86.4889		97.2667		72.8167		47.3667		-47.9		10.7778		-13.6722		-39.1222		-5.8722		2293.3457		116.1605		186.9297		1530.5483		34.4830

		6		4		3		134.5		86.4889		97.2667		99.0667		111.1500		48.0		10.7778		12.5778		24.6611		-0.0056		2305.0668		116.1605		158.2005		608.1704		0.0000

		6		6		4		106.5		86.4889		97.2667		99.7833		85.5000		20.0		10.7778		13.2944		-0.9889		-3.0722		400.4446		116.1605		176.7423		0.9779		9.4385

		6		2		5		71.5		86.4889		97.2667		85.0500		63.0333		-15.0		10.7778		-1.4389		-23.4556		-0.8722		224.6668		116.1605		2.0704		550.1631		0.7608

		6		3		6		171.0		86.4889		97.2667		80.7167		152.4333		84.5		10.7778		-5.7722		65.9444		13.5611		7142.1279		116.1605		33.3185		4348.6698		183.9037

		Sum						3113.6		3113.6		3113.6		3113.6		3113.6		0.0		0.0		0.0		0.0		-0.0		56877.7		3386.3		3492.9		46617.8		3380.7






