STA 6167 – Exam 2 – Spring 2012 – PRINT Name _________________

Note: Conduct all individual tests at =0.05 significance level, and all multiple comparisons at an experiment-wise error rate of  E = 0.05.
Q.1. An experiment is conducted to compare 4 varieties of cheddar cheese (fixed effect) in terms of bitterness scores among a sample of 5 raters (random effect). Each rater tastes each variety twice (they are not told which variety they are tasting, and bitterness is rated on a visual analogue scale, ranging from 0 (low) to 10 (high).).

Model: 
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p.1.a. The sample means for the 4 varieties are: 
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Complete the following ANOVA table:


[image: image3.emf]Source df SS MS F F(.05)

Variety

Rater 24.01

V*R 3.83

Error #N/A #N/A

Total 152.05 #N/A #N/A #N/A


p.1.b. Test H0: No Interaction between variety and rater

p.1.b.i. Test Stat: _______     p.1.b.ii. Reject H0 if Test Stat is in the range _________    p.1.b.iii. P-value   >  or  <   .05?
p.1.c. Compute Tukey’s minimum significant difference (W) and Bonferroni’s minimum significant difference (B) when we wish to test for differences among variety effects.

Tukey’s W: ______________________________    Bonferroni’s B ___________________________________ 

Q.2. An experiment was conducted to compare 5 machines in terms of strain-readings (y) of glass-cathode supports. The engineer had 4 “heads” from which the glass was formed for each machine (that is, the 4 “heads” for machine 1 differ from those from machine 2, etc..., implying “heads” are nested under machines). Each “head” is measured 4 times (replicates) to obtain a strain reading. Note that these are the only 5 machines of interest (fixed effects), but the “heads” used are a sample from a larger population of “heads” (random effects).
Model: 
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p.2.a. The 5 machine total strain-readings are: 93, 81, 82, 88, and 58, respectively. Compute the machine and overall means (hint: how many measurements are taken from each machine):
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p.2.b. Complete the following partial ANOVA table:

	Source
	df
	SS
	MS
	F
	F(.05)

	Machine
	 
	 
	 
	 
	 

	Head(M)
	 
	282.88
	 
	 
	 

	Error
	 
	642
	 
	#N/A
	#N/A

	Total
	 
	 
	#N/A
	#N/A
	#N/A


p.2.c.. Test H0: differences among “head” effects  
[image: image6.wmf](

)

2

0

b

s

=

   vs  HA: Differences among “head” effects 
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p.2.c.i. Test Stat: _______     p.2.c.ii. Reject H0 if Test Stat is in the range _________    p.2.c.iii. P-value   >  or  <   .05?
p.2.c. Compute Tukey’s minimum significant difference (W) and Bonferroni’s minimum significant difference (B) when we wish to test for differences among machine effects.

Tukey’s W: ______________________________    Bonferroni’s B ___________________________________ 

Q.3. A split-plot experiment is to be conducted to compare 4 grass varieties and 3 fertilizers on yield. Due to the nature of planting the grass varieties, they need to be planted on “large” strips of land, while fertilizer can be applied to “smaller” strips of land. Thus, a split-plot experiment will be conducted, with grass variety as the “whole plot” factor and fertilizer as the “subplot” factor. The experiment will be conducted on 5 strips (blocks) on a university’s agricultural fields. The following model is to be fit (with grass and fertilizer as fixed factors, block as random):
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p.3.a. You are given the following “schematic diagram” of the layout, as well as random numbers to be used for randomizing treatments to plots. Fill in which treatments would be assigned to each position, where A1, would represent Grass A/Fertilizer 1.


[image: image9.emf]Treatment

Block1

Block2

Block3

Block4

Block5

Grass

Block1 0.802 0.961 0.436 0.282

Block2 0.042 0.038 0.205 0.803

Block3 0.532 0.816 0.931 0.046

Block4 0.721 0.919 0.312 0.715

Block5 0.624 0.448 0.124 0.751

Fertilizer

Block1 0.060 0.059 0.501 0.058 0.637 0.960 0.899 0.612 0.619 0.457 0.968 0.044

Block2 0.431 0.594 0.141 0.881 0.546 0.298 0.077 0.307 0.408 0.761 0.157 0.830

Block3 0.052 0.677 0.377 0.704 0.482 0.256 0.956 0.249 0.317 0.401 0.409 0.745

Block4 0.743 0.972 0.385 0.040 0.309 0.535 0.051 0.543 0.585 0.507 0.287 0.738

Block5 0.226 0.086 0.496 0.901 0.463 0.909 0.290 0.153 0.561 0.797 0.846 0.519


p.3.b. You are about to go into the field for a data collection mission. You decide to leave your advisor a set-up of the ANOVA in such a form that even he/she can’t mess it up. Fill out following ANOVA table as simply as possible for him/her (assume he/she does know how to obtain the correct sums of squares):


[image: image10.emf]Source df SS MS F F(.05)

Grass SSG

Block SSB #N/A

G*B SSGB #N/A

Fert SSF

G*F SSGF

Error2 SSE2 #N/A #N/A

Total SSTot #N/A #N/A #N/A


Q.4.  A research paper reported the following Analysis of Variance, based on raw data presented earlier in the paper. There were 3 factors (A, B, C), each at 2 levels. There were 3 blocks, each block being made up of one observation for each of the 2(2)(2)=8 combinations of factors A, B, and C. Note that the Block and Corrected Total Sums of Squares are correct in the table. Ignore BC and Residual for this table. 
[image: image11.emf]
q.4.a. Suppose we want to obtain the sums of squares for each of the 3 main effects (recall that each has 2 levels). How many observations are each of these means based on? That is, the mean of all observations when factor A is at its low level is based on how many observations (This will be the same as AHigh, BLow, BHigh, CLow, CHigh)?
q.4.b. The means for each of the levels for A, B, and C are given below, as well as the overall mean. Compute the sums of squares for A, B, and C, respectively. How do they compare to those given by the authors (who were probably using more decimal places internally).


[image: image12.emf]Group Mean

A_Low 5.03

A_High 4.89

B_Low 5.57

B_High 4.35

C_Low 5.43

C_High 4.49

overall 4.96


Actual   SSA = ___________________    SSB = ___________________   SSC = ___________________

Q.5. Jack and Jill wish to compare the effects of 3 internet pop-up advertisements (ad1, ad2, ad3) on click throughs. Their response is the fraction of all website visitors who are exposed to the pop-up who click through (analyzed as click-throughs per 1000 exposures). They identify a large number of potential websites that are comparable with respect to:complexity and traffic.
p.5.a.  Jack conducts a Completely Randomized Design, sampling 60 websites and randomly assigns them so that 20 receive ad1, 20 receive ad2, and 20 receive ad3. He obtains the following results:
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Give Jack’s test for testing H0: No advertisement effects:

p.5.a.i.   Test Statistic:

p.5.a.ii. Reject H0 if Jack’s test statistic falls in the range ___________________________________________

p.5.b. Jill conducts a Randomized Block Design, sampling 12 websites (blocks) and assigns each ad to each website (randomizing the order of the ads to the websites). She obtains the following results:
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Give Jill’s test for testing H0: No advertisement effects:

p.5.b.i.   Test Statistic:

p.5.b.ii. Reject H0 if Jill’s test statistic falls in the range ___________________________________________
p.5.c. Obtain Jack’s and Jill’s minimum significant differences based on Bonferroni’s method for comparing all pairs of advertisement effects
Jack’s  Bij = _____________________________       Jill’s Bij = _______________________________

Q.6. A repeated measures experiment was conducted to compare two treatments (zylkene and placebo) for cat anxiety. A total of 34 cats with anxiety were obtained, and randomized such that 17 received zylkene and 17 received placebo. Each cat was observed at 5 time points, and a global score of emotional state was observed (high scores are better). The following model is fit:
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p.6.a. Complete the following ANOVA table.


[image: image16.emf]Source df SS MS F F(.05)

Trt 383

Cat(Trt) 2132

Time 324

Time*Trt 51

Error2

Total 3278


p.6.a.i. The p-value for testing no time*treatment interaction is      < 0.05    or     > 0.05

p.6.a.ii. The p-value for testing no time main effect is                         < 0.05    or     > 0.05

p.6.a.iii. The p-value for testing no treatment main effect is                < 0.05    or     > 0.05

p.6.b. Ignoring any potential interaction, obtain a 95% Confidence Interval for the difference between Zyrtec and placebo effects (their means are 13.59 and 10.59, respectively).
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Sheet1

		Source		df		SS		MS		F		F(.05)												V\R		1		2		3		4		5		Mean		check						Dev		1		2		3		4		5

		Variety																						1		3.2		4		5.2		3.4		4.2		4		0						1		0.0416028321		0.3372539445		1.080977813		0.801330607		1.0564409314

		Rater				24.01																		2		6		6.2		7.8		6.8		8.2		7		0						2		0.0308725242		0.9228431043		1.0972380749		0.1345133824		1.0079897458

		V*R				3.83																		3		1.5		3.4		4.2		2.2		3.7		3		0						3		0.6316965239		1.0276558733		0.2403515732		0.1953428755		0.9667531358

		Error								ERROR:#N/A		ERROR:#N/A												4		5.1		5.8		7.2		5.5		6.4		6		0						4		0.2958708457		0.5208410901		1.1817255165		0.6733359783		1.1314798425

		Total				152.05		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A												Mean		3.95		4.85		6.1		4.475		5.625

																										SSV		100

																										SSR		24.01

																										SSVR		3.83

																										SSTrts		127.84

																										SSE		24.2148358341

		Source		df		SS		MS		F		F(.05)

		Machine

		Head(M)				282.88

		Error				642				ERROR:#N/A		ERROR:#N/A

		Total						ERROR:#N/A		ERROR:#N/A		ERROR:#N/A





Sheet2

				Treatment

		Block1

		Block2

		Block3

		Block4

		Block5

				Grass

		Block1		0.802		0.961		0.436		0.282

		Block2		0.042		0.038		0.205		0.803

		Block3		0.532		0.816		0.931		0.046

		Block4		0.721		0.919		0.312		0.715

		Block5		0.624		0.448		0.124		0.751

				Fertilizer

		Block1		0.060		0.059		0.501		0.058		0.637		0.960		0.899		0.612		0.619		0.457		0.968		0.044

		Block2		0.431		0.594		0.141		0.881		0.546		0.298		0.077		0.307		0.408		0.761		0.157		0.830

		Block3		0.052		0.677		0.377		0.704		0.482		0.256		0.956		0.249		0.317		0.401		0.409		0.745

		Block4		0.743		0.972		0.385		0.040		0.309		0.535		0.051		0.543		0.585		0.507		0.287		0.738

		Block5		0.226		0.086		0.496		0.901		0.463		0.909		0.290		0.153		0.561		0.797		0.846		0.519

		Source		df		SS		MS		F		F(.05)

		Grass				SSG

		Block				SSB						ERROR:#N/A

		G*B				SSGB						ERROR:#N/A

		Fert				SSF

		G*F				SSGF

		Error2				SSE2				ERROR:#N/A		ERROR:#N/A

		Total				SSTot		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A
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Sheet1

		cat_id		trt		time		ti*trt		y		m_cat		m_trt		m_tm		m_trttm		m_all		d_cat		d_trt		d_tm		d_trttm		d_all						Source		df		SS		MS		F		F(.05)

		1		1		1		11		8		8.6		13.5882352941		10		10.9411764706		12.0882352941		-4.9882352941		1.5		-2.0882352941		-0.5588235294		-4.0882352941						Trt				383

		2		0		1		10		9		9		10.5882352941		10		9.0588235294		12.0882352941		-1.5882352941		-1.5		-2.0882352941		0.5588235294		-3.0882352941						Cat(Trt)				2132

		3		1		1		11		9		12.2		13.5882352941		10		10.9411764706		12.0882352941		-1.3882352941		1.5		-2.0882352941		-0.5588235294		-3.0882352941						Time				324

		4		0		1		10		9		9		10.5882352941		10		9.0588235294		12.0882352941		-1.5882352941		-1.5		-2.0882352941		0.5588235294		-3.0882352941						Time*Trt				51

		5		1		1		11		10		10		13.5882352941		10		10.9411764706		12.0882352941		-3.5882352941		1.5		-2.0882352941		-0.5588235294		-2.0882352941						Error2

		6		0		1		10		6		6		10.5882352941		10		9.0588235294		12.0882352941		-4.5882352941		-1.5		-2.0882352941		0.5588235294		-6.0882352941						Total				3278

		7		1		1		11		14		17		13.5882352941		10		10.9411764706		12.0882352941		3.4117647059		1.5		-2.0882352941		-0.5588235294		1.9117647059

		8		1		1		11		13		13		13.5882352941		10		10.9411764706		12.0882352941		-0.5882352941		1.5		-2.0882352941		-0.5588235294		0.9117647059

		9		1		1		11		12		16.2		13.5882352941		10		10.9411764706		12.0882352941		2.6117647059		1.5		-2.0882352941		-0.5588235294		-0.0882352941

		10		1		1		11		5		12.6		13.5882352941		10		10.9411764706		12.0882352941		-0.9882352941		1.5		-2.0882352941		-0.5588235294		-7.0882352941

		11		1		1		11		10		12.6		13.5882352941		10		10.9411764706		12.0882352941		-0.9882352941		1.5		-2.0882352941		-0.5588235294		-2.0882352941

		12		0		1		10		8		13.6		10.5882352941		10		9.0588235294		12.0882352941		3.0117647059		-1.5		-2.0882352941		0.5588235294		-4.0882352941

		13		0		1		10		9		16.4		10.5882352941		10		9.0588235294		12.0882352941		5.8117647059		-1.5		-2.0882352941		0.5588235294		-3.0882352941

		14		0		1		10		9		9		10.5882352941		10		9.0588235294		12.0882352941		-1.5882352941		-1.5		-2.0882352941		0.5588235294		-3.0882352941

		15		0		1		10		7		9.4		10.5882352941		10		9.0588235294		12.0882352941		-1.1882352941		-1.5		-2.0882352941		0.5588235294		-5.0882352941

		16		1		1		11		14		14		13.5882352941		10		10.9411764706		12.0882352941		0.4117647059		1.5		-2.0882352941		-0.5588235294		1.9117647059

		17		0		1		10		13		13		10.5882352941		10		9.0588235294		12.0882352941		2.4117647059		-1.5		-2.0882352941		0.5588235294		0.9117647059

		18		1		1		11		13		15.8		13.5882352941		10		10.9411764706		12.0882352941		2.2117647059		1.5		-2.0882352941		-0.5588235294		0.9117647059

		19		0		1		10		14		14.2		10.5882352941		10		9.0588235294		12.0882352941		3.6117647059		-1.5		-2.0882352941		0.5588235294		1.9117647059

		20		1		1		11		11		14.8		13.5882352941		10		10.9411764706		12.0882352941		1.2117647059		1.5		-2.0882352941		-0.5588235294		-1.0882352941

		21		1		1		11		13		12.8		13.5882352941		10		10.9411764706		12.0882352941		-0.7882352941		1.5		-2.0882352941		-0.5588235294		0.9117647059

		22		0		1		10		6		8.8		10.5882352941		10		9.0588235294		12.0882352941		-1.7882352941		-1.5		-2.0882352941		0.5588235294		-6.0882352941

		23		1		1		11		14		17.8		13.5882352941		10		10.9411764706		12.0882352941		4.2117647059		1.5		-2.0882352941		-0.5588235294		1.9117647059

		24		0		1		10		2		2		10.5882352941		10		9.0588235294		12.0882352941		-8.5882352941		-1.5		-2.0882352941		0.5588235294		-10.0882352941

		25		1		1		11		8		10.8		13.5882352941		10		10.9411764706		12.0882352941		-2.7882352941		1.5		-2.0882352941		-0.5588235294		-4.0882352941

		26		0		1		10		12		14.4		10.5882352941		10		9.0588235294		12.0882352941		3.8117647059		-1.5		-2.0882352941		0.5588235294		-0.0882352941

		27		0		1		10		11		11		10.5882352941		10		9.0588235294		12.0882352941		0.4117647059		-1.5		-2.0882352941		0.5588235294		-1.0882352941

		28		0		1		10		15		15		10.5882352941		10		9.0588235294		12.0882352941		4.4117647059		-1.5		-2.0882352941		0.5588235294		2.9117647059

		29		0		1		10		13		16.4		10.5882352941		10		9.0588235294		12.0882352941		5.8117647059		-1.5		-2.0882352941		0.5588235294		0.9117647059

		30		1		1		11		7		10.2		13.5882352941		10		10.9411764706		12.0882352941		-3.3882352941		1.5		-2.0882352941		-0.5588235294		-5.0882352941

		31		1		1		11		17		20		13.5882352941		10		10.9411764706		12.0882352941		6.4117647059		1.5		-2.0882352941		-0.5588235294		4.9117647059

		32		1		1		11		8		12.6		13.5882352941		10		10.9411764706		12.0882352941		-0.9882352941		1.5		-2.0882352941		-0.5588235294		-4.0882352941

		33		0		1		10		5		4.4		10.5882352941		10		9.0588235294		12.0882352941		-6.1882352941		-1.5		-2.0882352941		0.5588235294		-7.0882352941

		34		0		1		10		6		8.4		10.5882352941		10		9.0588235294		12.0882352941		-2.1882352941		-1.5		-2.0882352941		0.5588235294		-6.0882352941

		1		1		2		21		9		8.6		13.5882352941		11.1470588235		12.1176470588		12.0882352941		-4.9882352941		1.5		-0.9411764706		-0.5294117647		-3.0882352941

		2		0		2		20		9		9		10.5882352941		11.1470588235		10.1764705882		12.0882352941		-1.5882352941		-1.5		-0.9411764706		0.5294117647		-3.0882352941

		3		1		2		21		11		12.2		13.5882352941		11.1470588235		12.1176470588		12.0882352941		-1.3882352941		1.5		-0.9411764706		-0.5294117647		-1.0882352941

		4		0		2		20		9		9		10.5882352941		11.1470588235		10.1764705882		12.0882352941		-1.5882352941		-1.5		-0.9411764706		0.5294117647		-3.0882352941

		5		1		2		21		10		10		13.5882352941		11.1470588235		12.1176470588		12.0882352941		-3.5882352941		1.5		-0.9411764706		-0.5294117647		-2.0882352941

		6		0		2		20		6		6		10.5882352941		11.1470588235		10.1764705882		12.0882352941		-4.5882352941		-1.5		-0.9411764706		0.5294117647		-6.0882352941

		7		1		2		21		15		17		13.5882352941		11.1470588235		12.1176470588		12.0882352941		3.4117647059		1.5		-0.9411764706		-0.5294117647		2.9117647059

		8		1		2		21		13		13		13.5882352941		11.1470588235		12.1176470588		12.0882352941		-0.5882352941		1.5		-0.9411764706		-0.5294117647		0.9117647059

		9		1		2		21		14		16.2		13.5882352941		11.1470588235		12.1176470588		12.0882352941		2.6117647059		1.5		-0.9411764706		-0.5294117647		1.9117647059

		10		1		2		21		12		12.6		13.5882352941		11.1470588235		12.1176470588		12.0882352941		-0.9882352941		1.5		-0.9411764706		-0.5294117647		-0.0882352941

		11		1		2		21		12		12.6		13.5882352941		11.1470588235		12.1176470588		12.0882352941		-0.9882352941		1.5		-0.9411764706		-0.5294117647		-0.0882352941

		12		0		2		20		12		13.6		10.5882352941		11.1470588235		10.1764705882		12.0882352941		3.0117647059		-1.5		-0.9411764706		0.5294117647		-0.0882352941

		13		0		2		20		17		16.4		10.5882352941		11.1470588235		10.1764705882		12.0882352941		5.8117647059		-1.5		-0.9411764706		0.5294117647		4.9117647059

		14		0		2		20		9		9		10.5882352941		11.1470588235		10.1764705882		12.0882352941		-1.5882352941		-1.5		-0.9411764706		0.5294117647		-3.0882352941

		15		0		2		20		7		9.4		10.5882352941		11.1470588235		10.1764705882		12.0882352941		-1.1882352941		-1.5		-0.9411764706		0.5294117647		-5.0882352941

		16		1		2		21		14		14		13.5882352941		11.1470588235		12.1176470588		12.0882352941		0.4117647059		1.5		-0.9411764706		-0.5294117647		1.9117647059

		17		0		2		20		13		13		10.5882352941		11.1470588235		10.1764705882		12.0882352941		2.4117647059		-1.5		-0.9411764706		0.5294117647		0.9117647059

		18		1		2		21		14		15.8		13.5882352941		11.1470588235		12.1176470588		12.0882352941		2.2117647059		1.5		-0.9411764706		-0.5294117647		1.9117647059

		19		0		2		20		14		14.2		10.5882352941		11.1470588235		10.1764705882		12.0882352941		3.6117647059		-1.5		-0.9411764706		0.5294117647		1.9117647059

		20		1		2		21		9		14.8		13.5882352941		11.1470588235		12.1176470588		12.0882352941		1.2117647059		1.5		-0.9411764706		-0.5294117647		-3.0882352941

		21		1		2		21		13		12.8		13.5882352941		11.1470588235		12.1176470588		12.0882352941		-0.7882352941		1.5		-0.9411764706		-0.5294117647		0.9117647059

		22		0		2		20		10		8.8		10.5882352941		11.1470588235		10.1764705882		12.0882352941		-1.7882352941		-1.5		-0.9411764706		0.5294117647		-2.0882352941

		23		1		2		21		14		17.8		13.5882352941		11.1470588235		12.1176470588		12.0882352941		4.2117647059		1.5		-0.9411764706		-0.5294117647		1.9117647059

		24		0		2		20		2		2		10.5882352941		11.1470588235		10.1764705882		12.0882352941		-8.5882352941		-1.5		-0.9411764706		0.5294117647		-10.0882352941

		25		1		2		21		8		10.8		13.5882352941		11.1470588235		12.1176470588		12.0882352941		-2.7882352941		1.5		-0.9411764706		-0.5294117647		-4.0882352941

		26		0		2		20		13		14.4		10.5882352941		11.1470588235		10.1764705882		12.0882352941		3.8117647059		-1.5		-0.9411764706		0.5294117647		0.9117647059

		27		0		2		20		11		11		10.5882352941		11.1470588235		10.1764705882		12.0882352941		0.4117647059		-1.5		-0.9411764706		0.5294117647		-1.0882352941

		28		0		2		20		15		15		10.5882352941		11.1470588235		10.1764705882		12.0882352941		4.4117647059		-1.5		-0.9411764706		0.5294117647		2.9117647059

		29		0		2		20		15		16.4		10.5882352941		11.1470588235		10.1764705882		12.0882352941		5.8117647059		-1.5		-0.9411764706		0.5294117647		2.9117647059

		30		1		2		21		9		10.2		13.5882352941		11.1470588235		12.1176470588		12.0882352941		-3.3882352941		1.5		-0.9411764706		-0.5294117647		-3.0882352941

		31		1		2		21		18		20		13.5882352941		11.1470588235		12.1176470588		12.0882352941		6.4117647059		1.5		-0.9411764706		-0.5294117647		5.9117647059

		32		1		2		21		11		12.6		13.5882352941		11.1470588235		12.1176470588		12.0882352941		-0.9882352941		1.5		-0.9411764706		-0.5294117647		-1.0882352941

		33		0		2		20		5		4.4		10.5882352941		11.1470588235		10.1764705882		12.0882352941		-6.1882352941		-1.5		-0.9411764706		0.5294117647		-7.0882352941

		34		0		2		20		6		8.4		10.5882352941		11.1470588235		10.1764705882		12.0882352941		-2.1882352941		-1.5		-0.9411764706		0.5294117647		-6.0882352941

		1		1		3		31		8		8.6		13.5882352941		12.2352941176		13.5882352941		12.0882352941		-4.9882352941		1.5		0.1470588235		-0.1470588235		-4.0882352941

		2		0		3		30		9		9		10.5882352941		12.2352941176		10.8823529412		12.0882352941		-1.5882352941		-1.5		0.1470588235		0.1470588235		-3.0882352941

		3		1		3		31		12		12.2		13.5882352941		12.2352941176		13.5882352941		12.0882352941		-1.3882352941		1.5		0.1470588235		-0.1470588235		-0.0882352941

		4		0		3		30		9		9		10.5882352941		12.2352941176		10.8823529412		12.0882352941		-1.5882352941		-1.5		0.1470588235		0.1470588235		-3.0882352941

		5		1		3		31		10		10		13.5882352941		12.2352941176		13.5882352941		12.0882352941		-3.5882352941		1.5		0.1470588235		-0.1470588235		-2.0882352941

		6		0		3		30		6		6		10.5882352941		12.2352941176		10.8823529412		12.0882352941		-4.5882352941		-1.5		0.1470588235		0.1470588235		-6.0882352941

		7		1		3		31		17		17		13.5882352941		12.2352941176		13.5882352941		12.0882352941		3.4117647059		1.5		0.1470588235		-0.1470588235		4.9117647059

		8		1		3		31		13		13		13.5882352941		12.2352941176		13.5882352941		12.0882352941		-0.5882352941		1.5		0.1470588235		-0.1470588235		0.9117647059

		9		1		3		31		17		16.2		13.5882352941		12.2352941176		13.5882352941		12.0882352941		2.6117647059		1.5		0.1470588235		-0.1470588235		4.9117647059

		10		1		3		31		14		12.6		13.5882352941		12.2352941176		13.5882352941		12.0882352941		-0.9882352941		1.5		0.1470588235		-0.1470588235		1.9117647059

		11		1		3		31		13		12.6		13.5882352941		12.2352941176		13.5882352941		12.0882352941		-0.9882352941		1.5		0.1470588235		-0.1470588235		0.9117647059

		12		0		3		30		16		13.6		10.5882352941		12.2352941176		10.8823529412		12.0882352941		3.0117647059		-1.5		0.1470588235		0.1470588235		3.9117647059

		13		0		3		30		18		16.4		10.5882352941		12.2352941176		10.8823529412		12.0882352941		5.8117647059		-1.5		0.1470588235		0.1470588235		5.9117647059

		14		0		3		30		9		9		10.5882352941		12.2352941176		10.8823529412		12.0882352941		-1.5882352941		-1.5		0.1470588235		0.1470588235		-3.0882352941

		15		0		3		30		11		9.4		10.5882352941		12.2352941176		10.8823529412		12.0882352941		-1.1882352941		-1.5		0.1470588235		0.1470588235		-1.0882352941

		16		1		3		31		14		14		13.5882352941		12.2352941176		13.5882352941		12.0882352941		0.4117647059		1.5		0.1470588235		-0.1470588235		1.9117647059

		17		0		3		30		13		13		10.5882352941		12.2352941176		10.8823529412		12.0882352941		2.4117647059		-1.5		0.1470588235		0.1470588235		0.9117647059

		18		1		3		31		16		15.8		13.5882352941		12.2352941176		13.5882352941		12.0882352941		2.2117647059		1.5		0.1470588235		-0.1470588235		3.9117647059

		19		0		3		30		14		14.2		10.5882352941		12.2352941176		10.8823529412		12.0882352941		3.6117647059		-1.5		0.1470588235		0.1470588235		1.9117647059

		20		1		3		31		16		14.8		13.5882352941		12.2352941176		13.5882352941		12.0882352941		1.2117647059		1.5		0.1470588235		-0.1470588235		3.9117647059

		21		1		3		31		13		12.8		13.5882352941		12.2352941176		13.5882352941		12.0882352941		-0.7882352941		1.5		0.1470588235		-0.1470588235		0.9117647059

		22		0		3		30		10		8.8		10.5882352941		12.2352941176		10.8823529412		12.0882352941		-1.7882352941		-1.5		0.1470588235		0.1470588235		-2.0882352941

		23		1		3		31		19		17.8		13.5882352941		12.2352941176		13.5882352941		12.0882352941		4.2117647059		1.5		0.1470588235		-0.1470588235		6.9117647059

		24		0		3		30		2		2		10.5882352941		12.2352941176		10.8823529412		12.0882352941		-8.5882352941		-1.5		0.1470588235		0.1470588235		-10.0882352941

		25		1		3		31		9		10.8		13.5882352941		12.2352941176		13.5882352941		12.0882352941		-2.7882352941		1.5		0.1470588235		-0.1470588235		-3.0882352941

		26		0		3		30		14		14.4		10.5882352941		12.2352941176		10.8823529412		12.0882352941		3.8117647059		-1.5		0.1470588235		0.1470588235		1.9117647059

		27		0		3		30		11		11		10.5882352941		12.2352941176		10.8823529412		12.0882352941		0.4117647059		-1.5		0.1470588235		0.1470588235		-1.0882352941

		28		0		3		30		15		15		10.5882352941		12.2352941176		10.8823529412		12.0882352941		4.4117647059		-1.5		0.1470588235		0.1470588235		2.9117647059

		29		0		3		30		14		16.4		10.5882352941		12.2352941176		10.8823529412		12.0882352941		5.8117647059		-1.5		0.1470588235		0.1470588235		1.9117647059

		30		1		3		31		8		10.2		13.5882352941		12.2352941176		13.5882352941		12.0882352941		-3.3882352941		1.5		0.1470588235		-0.1470588235		-4.0882352941

		31		1		3		31		19		20		13.5882352941		12.2352941176		13.5882352941		12.0882352941		6.4117647059		1.5		0.1470588235		-0.1470588235		6.9117647059

		32		1		3		31		13		12.6		13.5882352941		12.2352941176		13.5882352941		12.0882352941		-0.9882352941		1.5		0.1470588235		-0.1470588235		0.9117647059

		33		0		3		30		4		4.4		10.5882352941		12.2352941176		10.8823529412		12.0882352941		-6.1882352941		-1.5		0.1470588235		0.1470588235		-8.0882352941

		34		0		3		30		10		8.4		10.5882352941		12.2352941176		10.8823529412		12.0882352941		-2.1882352941		-1.5		0.1470588235		0.1470588235		-2.0882352941

		1		1		4		41		9		8.6		13.5882352941		13.2941176471		15.1764705882		12.0882352941		-4.9882352941		1.5		1.2058823529		0.3823529412		-3.0882352941

		2		0		4		40		9		9		10.5882352941		13.2941176471		11.4117647059		12.0882352941		-1.5882352941		-1.5		1.2058823529		-0.3823529412		-3.0882352941

		3		1		4		41		13		12.2		13.5882352941		13.2941176471		15.1764705882		12.0882352941		-1.3882352941		1.5		1.2058823529		0.3823529412		0.9117647059

		4		0		4		40		9		9		10.5882352941		13.2941176471		11.4117647059		12.0882352941		-1.5882352941		-1.5		1.2058823529		-0.3823529412		-3.0882352941

		5		1		4		41		10		10		13.5882352941		13.2941176471		15.1764705882		12.0882352941		-3.5882352941		1.5		1.2058823529		0.3823529412		-2.0882352941

		6		0		4		40		6		6		10.5882352941		13.2941176471		11.4117647059		12.0882352941		-4.5882352941		-1.5		1.2058823529		-0.3823529412		-6.0882352941

		7		1		4		41		18		17		13.5882352941		13.2941176471		15.1764705882		12.0882352941		3.4117647059		1.5		1.2058823529		0.3823529412		5.9117647059

		8		1		4		41		13		13		13.5882352941		13.2941176471		15.1764705882		12.0882352941		-0.5882352941		1.5		1.2058823529		0.3823529412		0.9117647059

		9		1		4		41		19		16.2		13.5882352941		13.2941176471		15.1764705882		12.0882352941		2.6117647059		1.5		1.2058823529		0.3823529412		6.9117647059

		10		1		4		41		15		12.6		13.5882352941		13.2941176471		15.1764705882		12.0882352941		-0.9882352941		1.5		1.2058823529		0.3823529412		2.9117647059

		11		1		4		41		14		12.6		13.5882352941		13.2941176471		15.1764705882		12.0882352941		-0.9882352941		1.5		1.2058823529		0.3823529412		1.9117647059

		12		0		4		40		16		13.6		10.5882352941		13.2941176471		11.4117647059		12.0882352941		3.0117647059		-1.5		1.2058823529		-0.3823529412		3.9117647059

		13		0		4		40		19		16.4		10.5882352941		13.2941176471		11.4117647059		12.0882352941		5.8117647059		-1.5		1.2058823529		-0.3823529412		6.9117647059

		14		0		4		40		9		9		10.5882352941		13.2941176471		11.4117647059		12.0882352941		-1.5882352941		-1.5		1.2058823529		-0.3823529412		-3.0882352941

		15		0		4		40		11		9.4		10.5882352941		13.2941176471		11.4117647059		12.0882352941		-1.1882352941		-1.5		1.2058823529		-0.3823529412		-1.0882352941

		16		1		4		41		14		14		13.5882352941		13.2941176471		15.1764705882		12.0882352941		0.4117647059		1.5		1.2058823529		0.3823529412		1.9117647059

		17		0		4		40		13		13		10.5882352941		13.2941176471		11.4117647059		12.0882352941		2.4117647059		-1.5		1.2058823529		-0.3823529412		0.9117647059

		18		1		4		41		18		15.8		13.5882352941		13.2941176471		15.1764705882		12.0882352941		2.2117647059		1.5		1.2058823529		0.3823529412		5.9117647059

		19		0		4		40		14		14.2		10.5882352941		13.2941176471		11.4117647059		12.0882352941		3.6117647059		-1.5		1.2058823529		-0.3823529412		1.9117647059

		20		1		4		41		19		14.8		13.5882352941		13.2941176471		15.1764705882		12.0882352941		1.2117647059		1.5		1.2058823529		0.3823529412		6.9117647059

		21		1		4		41		13		12.8		13.5882352941		13.2941176471		15.1764705882		12.0882352941		-0.7882352941		1.5		1.2058823529		0.3823529412		0.9117647059

		22		0		4		40		9		8.8		10.5882352941		13.2941176471		11.4117647059		12.0882352941		-1.7882352941		-1.5		1.2058823529		-0.3823529412		-3.0882352941

		23		1		4		41		21		17.8		13.5882352941		13.2941176471		15.1764705882		12.0882352941		4.2117647059		1.5		1.2058823529		0.3823529412		8.9117647059

		24		0		4		40		2		2		10.5882352941		13.2941176471		11.4117647059		12.0882352941		-8.5882352941		-1.5		1.2058823529		-0.3823529412		-10.0882352941

		25		1		4		41		12		10.8		13.5882352941		13.2941176471		15.1764705882		12.0882352941		-2.7882352941		1.5		1.2058823529		0.3823529412		-0.0882352941

		26		0		4		40		16		14.4		10.5882352941		13.2941176471		11.4117647059		12.0882352941		3.8117647059		-1.5		1.2058823529		-0.3823529412		3.9117647059

		27		0		4		40		11		11		10.5882352941		13.2941176471		11.4117647059		12.0882352941		0.4117647059		-1.5		1.2058823529		-0.3823529412		-1.0882352941

		28		0		4		40		15		15		10.5882352941		13.2941176471		11.4117647059		12.0882352941		4.4117647059		-1.5		1.2058823529		-0.3823529412		2.9117647059

		29		0		4		40		21		16.4		10.5882352941		13.2941176471		11.4117647059		12.0882352941		5.8117647059		-1.5		1.2058823529		-0.3823529412		8.9117647059

		30		1		4		41		13		10.2		13.5882352941		13.2941176471		15.1764705882		12.0882352941		-3.3882352941		1.5		1.2058823529		0.3823529412		0.9117647059

		31		1		4		41		23		20		13.5882352941		13.2941176471		15.1764705882		12.0882352941		6.4117647059		1.5		1.2058823529		0.3823529412		10.9117647059

		32		1		4		41		14		12.6		13.5882352941		13.2941176471		15.1764705882		12.0882352941		-0.9882352941		1.5		1.2058823529		0.3823529412		1.9117647059

		33		0		4		40		4		4.4		10.5882352941		13.2941176471		11.4117647059		12.0882352941		-6.1882352941		-1.5		1.2058823529		-0.3823529412		-8.0882352941

		34		0		4		40		10		8.4		10.5882352941		13.2941176471		11.4117647059		12.0882352941		-2.1882352941		-1.5		1.2058823529		-0.3823529412		-2.0882352941

		1		1		5		51		9		8.6		13.5882352941		13.7647058824		16.1176470588		12.0882352941		-4.9882352941		1.5		1.6764705882		0.8529411765		-3.0882352941

		2		0		5		50		9		9		10.5882352941		13.7647058824		11.4117647059		12.0882352941		-1.5882352941		-1.5		1.6764705882		-0.8529411765		-3.0882352941

		3		1		5		51		16		12.2		13.5882352941		13.7647058824		16.1176470588		12.0882352941		-1.3882352941		1.5		1.6764705882		0.8529411765		3.9117647059

		4		0		5		50		9		9		10.5882352941		13.7647058824		11.4117647059		12.0882352941		-1.5882352941		-1.5		1.6764705882		-0.8529411765		-3.0882352941

		5		1		5		51		10		10		13.5882352941		13.7647058824		16.1176470588		12.0882352941		-3.5882352941		1.5		1.6764705882		0.8529411765		-2.0882352941

		6		0		5		50		6		6		10.5882352941		13.7647058824		11.4117647059		12.0882352941		-4.5882352941		-1.5		1.6764705882		-0.8529411765		-6.0882352941

		7		1		5		51		21		17		13.5882352941		13.7647058824		16.1176470588		12.0882352941		3.4117647059		1.5		1.6764705882		0.8529411765		8.9117647059

		8		1		5		51		13		13		13.5882352941		13.7647058824		16.1176470588		12.0882352941		-0.5882352941		1.5		1.6764705882		0.8529411765		0.9117647059

		9		1		5		51		19		16.2		13.5882352941		13.7647058824		16.1176470588		12.0882352941		2.6117647059		1.5		1.6764705882		0.8529411765		6.9117647059

		10		1		5		51		17		12.6		13.5882352941		13.7647058824		16.1176470588		12.0882352941		-0.9882352941		1.5		1.6764705882		0.8529411765		4.9117647059

		11		1		5		51		14		12.6		13.5882352941		13.7647058824		16.1176470588		12.0882352941		-0.9882352941		1.5		1.6764705882		0.8529411765		1.9117647059

		12		0		5		50		16		13.6		10.5882352941		13.7647058824		11.4117647059		12.0882352941		3.0117647059		-1.5		1.6764705882		-0.8529411765		3.9117647059

		13		0		5		50		19		16.4		10.5882352941		13.7647058824		11.4117647059		12.0882352941		5.8117647059		-1.5		1.6764705882		-0.8529411765		6.9117647059

		14		0		5		50		9		9		10.5882352941		13.7647058824		11.4117647059		12.0882352941		-1.5882352941		-1.5		1.6764705882		-0.8529411765		-3.0882352941

		15		0		5		50		11		9.4		10.5882352941		13.7647058824		11.4117647059		12.0882352941		-1.1882352941		-1.5		1.6764705882		-0.8529411765		-1.0882352941

		16		1		5		51		14		14		13.5882352941		13.7647058824		16.1176470588		12.0882352941		0.4117647059		1.5		1.6764705882		0.8529411765		1.9117647059

		17		0		5		50		13		13		10.5882352941		13.7647058824		11.4117647059		12.0882352941		2.4117647059		-1.5		1.6764705882		-0.8529411765		0.9117647059

		18		1		5		51		18		15.8		13.5882352941		13.7647058824		16.1176470588		12.0882352941		2.2117647059		1.5		1.6764705882		0.8529411765		5.9117647059

		19		0		5		50		15		14.2		10.5882352941		13.7647058824		11.4117647059		12.0882352941		3.6117647059		-1.5		1.6764705882		-0.8529411765		2.9117647059

		20		1		5		51		19		14.8		13.5882352941		13.7647058824		16.1176470588		12.0882352941		1.2117647059		1.5		1.6764705882		0.8529411765		6.9117647059

		21		1		5		51		12		12.8		13.5882352941		13.7647058824		16.1176470588		12.0882352941		-0.7882352941		1.5		1.6764705882		0.8529411765		-0.0882352941

		22		0		5		50		9		8.8		10.5882352941		13.7647058824		11.4117647059		12.0882352941		-1.7882352941		-1.5		1.6764705882		-0.8529411765		-3.0882352941

		23		1		5		51		21		17.8		13.5882352941		13.7647058824		16.1176470588		12.0882352941		4.2117647059		1.5		1.6764705882		0.8529411765		8.9117647059

		24		0		5		50		2		2		10.5882352941		13.7647058824		11.4117647059		12.0882352941		-8.5882352941		-1.5		1.6764705882		-0.8529411765		-10.0882352941

		25		1		5		51		17		10.8		13.5882352941		13.7647058824		16.1176470588		12.0882352941		-2.7882352941		1.5		1.6764705882		0.8529411765		4.9117647059

		26		0		5		50		17		14.4		10.5882352941		13.7647058824		11.4117647059		12.0882352941		3.8117647059		-1.5		1.6764705882		-0.8529411765		4.9117647059

		27		0		5		50		11		11		10.5882352941		13.7647058824		11.4117647059		12.0882352941		0.4117647059		-1.5		1.6764705882		-0.8529411765		-1.0882352941

		28		0		5		50		15		15		10.5882352941		13.7647058824		11.4117647059		12.0882352941		4.4117647059		-1.5		1.6764705882		-0.8529411765		2.9117647059

		29		0		5		50		19		16.4		10.5882352941		13.7647058824		11.4117647059		12.0882352941		5.8117647059		-1.5		1.6764705882		-0.8529411765		6.9117647059

		30		1		5		51		14		10.2		13.5882352941		13.7647058824		16.1176470588		12.0882352941		-3.3882352941		1.5		1.6764705882		0.8529411765		1.9117647059

		31		1		5		51		23		20		13.5882352941		13.7647058824		16.1176470588		12.0882352941		6.4117647059		1.5		1.6764705882		0.8529411765		10.9117647059

		32		1		5		51		17		12.6		13.5882352941		13.7647058824		16.1176470588		12.0882352941		-0.9882352941		1.5		1.6764705882		0.8529411765		4.9117647059

		33		0		5		50		4		4.4		10.5882352941		13.7647058824		11.4117647059		12.0882352941		-6.1882352941		-1.5		1.6764705882		-0.8529411765		-8.0882352941

		34		0		5		50		10		8.4		10.5882352941		13.7647058824		11.4117647059		12.0882352941		-2.1882352941		-1.5		1.6764705882		-0.8529411765		-2.0882352941
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		10		49		29.6		1		189		5.2								Group		Mean						SSTotal		33.4783333333

		10		49		29.6		2		183		4.1								A_Low		5.03

		10		49		29.6		3		207		6.8								A_High		4.89

		10		49		29.6		1		298		6.7

		12		49		29.6		2		309		7.4								B_Low		5.57

		12		49		29.6		3		310		7.7								B_High		4.35

		12		66		29.6		1		128		3.3

		12		66		29.6		2		146		4.7								C_Low		5.43

		10		66		29.6		3		149		4.8								C_High		4.49

		10		66		29.6		1		215		4.5

		10		66		29.6		2		224		4.2								overall		4.96

		10		66		29.6		3		266		5.7

		12		49		36.8		1		175		4.6

		12		49		36.8		2		177		4.0

		12		49		36.8		3		187		5.3

		12		49		36.8		1		286		4.4

		10		49		36.8		2		279		4.3

		10		49		36.8		3		309		6.3

		10		66		36.8		1		123		4.3

		10		66		36.8		2		143		3.4

		12		66		36.8		3		161		4.6

		12		66		36.8		1		209		3.8

		12		66		36.8		2		215		4.3

		12		66		36.8		3		221		4.6
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Sheet1

		Source		df		SS		MS		F		F(.05)												V\R		1		2		3		4		5		Mean		check						Dev		1		2		3		4		5

		Variety																						1		3.2		4		5.2		3.4		4.2		4		0						1		0.0416028321		0.3372539445		1.080977813		0.801330607		1.0564409314

		Rater				24.01																		2		6		6.2		7.8		6.8		8.2		7		0						2		0.0308725242		0.9228431043		1.0972380749		0.1345133824		1.0079897458

		V*R				3.83																		3		1.5		3.4		4.2		2.2		3.7		3		0						3		0.6316965239		1.0276558733		0.2403515732		0.1953428755		0.9667531358

		Error								ERROR:#N/A		ERROR:#N/A												4		5.1		5.8		7.2		5.5		6.4		6		0						4		0.2958708457		0.5208410901		1.1817255165		0.6733359783		1.1314798425

		Total				152.05		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A												Mean		3.95		4.85		6.1		4.475		5.625

																										SSV		100

																										SSR		24.01

																										SSVR		3.83

																										SSTrts		127.84

																										SSE		24.2148358341

		Source		df		SS		MS		F		F(.05)

		Machine

		Head(M)				282.88

		Error				642				ERROR:#N/A		ERROR:#N/A

		Total						ERROR:#N/A		ERROR:#N/A		ERROR:#N/A





Sheet2

				Treatment

		Block1

		Block2

		Block3

		Block4

		Block5

				Grass

		Block1		0.802		0.961		0.436		0.282

		Block2		0.042		0.038		0.205		0.803

		Block3		0.532		0.816		0.931		0.046

		Block4		0.721		0.919		0.312		0.715

		Block5		0.624		0.448		0.124		0.751

				Fertilizer

		Block1		0.060		0.059		0.501		0.058		0.637		0.960		0.899		0.612		0.619		0.457		0.968		0.044

		Block2		0.431		0.594		0.141		0.881		0.546		0.298		0.077		0.307		0.408		0.761		0.157		0.830

		Block3		0.052		0.677		0.377		0.704		0.482		0.256		0.956		0.249		0.317		0.401		0.409		0.745

		Block4		0.743		0.972		0.385		0.040		0.309		0.535		0.051		0.543		0.585		0.507		0.287		0.738

		Block5		0.226		0.086		0.496		0.901		0.463		0.909		0.290		0.153		0.561		0.797		0.846		0.519
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Sheet1

		Source		df		SS		MS		F		F(.05)												V\R		1		2		3		4		5		Mean		check						Dev		1		2		3		4		5

		Variety																						1		3.2		4		5.2		3.4		4.2		4		0						1		0.0416028321		0.3372539445		1.080977813		0.801330607		1.0564409314

		Rater				24.01																		2		6		6.2		7.8		6.8		8.2		7		0						2		0.0308725242		0.9228431043		1.0972380749		0.1345133824		1.0079897458

		V*R				3.83																		3		1.5		3.4		4.2		2.2		3.7		3		0						3		0.6316965239		1.0276558733		0.2403515732		0.1953428755		0.9667531358

		Error								ERROR:#N/A		ERROR:#N/A												4		5.1		5.8		7.2		5.5		6.4		6		0						4		0.2958708457		0.5208410901		1.1817255165		0.6733359783		1.1314798425

		Total				152.05		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A												Mean		3.95		4.85		6.1		4.475		5.625

																										SSV		100

																										SSR		24.01

																										SSVR		3.83

																										SSTrts		127.84

																										SSE		24.2148358341
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