STA 6167 – Exam 2 – Spring 2013 – 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 was conducted to determine the effects of viewing a magical film versus a non-magical film in children. Samples of 32 6-year olds, and 32 8-year-olds were selected, and randomly assigned such that 16 of each age- group viewed the magical film and 16 of each age-group viewed the non-magical film (both age and film category are treated as fixed effects). The following table gives the means (SDs) for each treatment. The response (y) was a score on an imagination scale (rating of a child acting out an object or animal).
Model: 
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p.1.a. The following table gives the means (SDs) for each treatment:

[image: image2.emf]Age\Film Non-Magical Magical Mean

6 17.0 (2.7) 21.6 (4.1) 19.3

8 18.7 (3.8) 22.7 (3.8) 20.7

Mean 17.85 22.15 20


Complete the following ANOVA table:


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

Age

Film

A*F 1.44

Error 794.7 #N/A #N/A

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


p.1.b. Test H0: No Interaction between Age and Film Type
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. Test H0: No Age effect
p.1.c.i. Test Stat: _______     p.1.c.ii. Reject H0 if Test Stat is in the range _________    p.1.c.iii. P-value   >  or  <   .05?
p.1.d. Test H0: No Film Type effect
p.1.d.i. Test Stat: _________     p.1.d.ii. Reject H0 if Test Stat is in the range ________    p.1.d.iii. P-value   >  or  <   .05?
Q.2. An experiment was conducted to compare 6 batches of auto body side panels in terms of deviations from nominal position (y). The engineer samples 2 “groups” of body panels from each batch (that is, the 2 “groups” for batch 1 differ from those from batch 2, etc..., implying “groups” are nested under batches). Each “group” has 3 individual body panels selected and measured (replicates) for y. Note that these are a random sample of batches (random effects), and the “groups” used are a sample from a larger population of “groups” (random effects).
Model: 
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p.2.a. The 6 batch mean y-values are given below. Compute the overall mean, and obtain the sum of squares for batches.
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p.2.b. Complete the following partial ANOVA table:

	Source
	df
	SS
	MS
	F
	F(.05)

	Batch
	 
	 
	 
	 
	 

	Grp(B)
	 
	62.05
	 
	 
	 

	Error
	 
	438.57
	 
	#N/A
	#N/A

	Total
	 
	 
	#N/A
	#N/A
	#N/A


p.2.c. Test H0: differences among “group” effects  
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   vs  HA: Differences among “group” 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.d. Test H0: differences among “batch” effects  
[image: image8.wmf](

)

2

0

a

s

=

   vs  HA: Differences among “batch” effects 
[image: image9.wmf](

)

2

0

a

s

>


p.2.d.i. Test Stat: _______     p.2.d.ii. Reject H0 if Test Stat is in the range _________    p.2.d.iii. P-value   >  or  <   .05?
p.2.e. The Expected Mean Squares for Batches, Groups within Batches, and Error are:
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Give unbiased estimates of each of the variance components:


[image: image11.wmf]^^^

222

________________________________________

__________________________

ab

sss

===


Q.3. A split-plot experiment is to be conducted to compare 4 nitrogen sources and 3 time lengths of thatch accumulation on chlorophyll content (Y) of grass. Due to the nature of planting the nitrogen sources, they need to be planted on “large” strips of grass, while time of thatch accumulation can be applied to “smaller” strips of grass. Thus, a split-plot experiment will be conducted, with nitrogen source as the “whole plot” factor and time of thatch accumulation as the “subplot” factor. The experiment will be conducted on 2 constructed putting greens (blocks) on a university’s agricultural fields. The following model is to be fit (with nitrogen source and time of thatch accumulation as fixed factors, block as random). Also note, this is not repeated measures, as different sub-plots are observed at the 3 time lengths.
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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 Nitrogen A/Thatch 1.


[image: image13.emf]Treatment Cell1 Cell2 Cell3 Cell4 Cell5 Cell6 Cell7 Cell8 Cell9 Cell10 Cell11 Cell12

Block1

Block2

Nitrogen A B C D

Block1 0.057 0.865 0.135 0.524

Block2 0.340 0.514 0.198 0.807

Thatch 1 2 3 1 2 3 1 2 3 1 2 3

Block1 0.004 0.631 0.759 0.939 0.175 0.216 0.070 0.959 0.025 0.259 0.831 0.457

Block2 0.973 0.929 0.821 0.091 0.600 0.964 0.754 0.359 0.470 0.586 0.527 0.646


p.3.b. Complete the following ANOVA table:


[image: image14.emf]Source df SS MS F F(.05)

Nitrogen 37.32

Block 0.51 #N/A #N/A

N*B 1.26 #N/A #N/A

Thatch 3.82

N*T 4.15

Error2 #N/A #N/A

Total 48.78 #N/A #N/A #N/A


p.3.c. The p-values for testing for the various effects are:

Nitrogen:     > 0.05   or    < 0.05                Thatch:     > 0.05   or    < 0.05                Nit*Thatch:     > 0.05   or    < 0.05                

 p.3.d. Obtain Tukey’s HSD for comparing all Nitrogen Sources, and for comparing all Thatch Time Lengths:
p.3.d.i. Nitrogen Sources: 

p.3.d.ii. Thatch Time Lengths:

Q.4. Jack and Jill wish to compare the effects of 3 interior design presentation methods (dp1, dp2, dp3) on ease of visualizing the task (y = 1 (very difficult) to 7 (very easy)). The sample consisted of 32 participants who had recently remodeled or built a home. Each subject was exposed to each design presentation method, in random order.
The means for the 3 design presentation method are: 
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p.4.a. Jack (incorrectly) conducts the analysis as a Completely Randomized Design (independent samples),
Give Jack’s test statistic for testing H0: No design presentation effects:

p.4.a.i.   Test Statistic:

p.4.a.ii. Reject H0 if Jack’s test statistic falls in the range ___________________________________________

p.4.b. Jill (correctly) conducts the analysis as a Randomized Block Design, treating participants as blocks,

Give Jill’s test for testing H0: No design presentation effects:

p.4.b.i.   Test Statistic:

p.4.b.ii. Reject H0 if Jill’s test statistic falls in the range ___________________________________________
p.4.c. Obtain Jack’s and Jill’s minimum significant differences based on Tukey’s method for comparing all pairs of design presentation effects:
Jack’s  Wij = _____________________________       Jill’s Wij = _______________________________

Q.5. A repeated measures experiment was conducted to compare three battery recycling promotion strategies (humorous, factual, and control (no promotion)) for battery recycling (y=percent change from pre-ad recycling levels). A total of 21 stores were obtained, and randomized such that 7 received each strategy. Each store was observed at 8 time points, and a y was observed (negative scores imply lower levels than pre-treatment). The following model is fit:
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p.5.a. Complete the following ANOVA table.


[image: image17.emf]Source df SS MS F F(.05)

Strategy

Store(Strategy) 10000

Time 10780

Time*Strategy 42000

Error2 252000

Total


p.5.a.i. The p-value for testing no time*strategy interaction is      < 0.05    or     > 0.05

p.5.a.ii. The p-value for testing no time main effect is                         < 0.05    or     > 0.05

p.5.a.iii. The p-value for testing no strategy main effect is                < 0.05    or     > 0.05

p.5.b. Ignoring any potential interaction, obtain Bonferroni’s Minimum significant difference, and compare all pairs of strategies.

For the following problems, identify the factor(s), state whether they are fixed or random, give the analysis of variance table, with sources of variation and degrees of freedom, symbolic F-ratios and critical values for  = 0.05 significance level tests.
· A researcher is interested in studying the variation in laboratories measuring the levels of nutrient in batches of raw materials. Her department has contracts with 6 laboratories, and she obtains a random sample of 5 batches of the raw material, dividing each batch into 24 sub-batches. She sends each laboratory 4 randomly chosen sub-batches from each of the 5 batches and has each laboratory measure the nutrient levels in each of their 20 assigned sub-batches.

· A study measured emulsion properties when different types of plant oils (soybean, hazelnut, canola, sunflower, corn, cotton, and olive) are applied to different types of meat (chicken, beef, and turkey). Each type of oil was applied to each type of meat, and there were 2 replicates per treatment (combination of plant oil and meat type).

· An experiment is conducted in a field to measure the effects among 5 seeding rates in an experimental field that is set up on plots set in a 5x5 array with 5 rows and 5 columns. The rates are applied to the field such that each rate is applied once on each row and once on each column.

· A study compares 4 popular diets on weight loss. A sample of 160 overweight subjects are obtained and assigned at random, such that each diet has 40 subjects. Weight loss over 30 days is measured.
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		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						Strategy

		2		0		1		10		9		9		10.5882352941		10		9.0588235294		12.0882352941		-1.5882352941		-1.5		-2.0882352941		0.5588235294		-3.0882352941						Store(Strategy)				10000

		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				10780

		4		0		1		10		9		9		10.5882352941		10		9.0588235294		12.0882352941		-1.5882352941		-1.5		-2.0882352941		0.5588235294		-3.0882352941						Time*Strategy				42000

		5		1		1		11		10		10		13.5882352941		10		10.9411764706		12.0882352941		-3.5882352941		1.5		-2.0882352941		-0.5588235294		-2.0882352941						Error2				252000

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

		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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Sheet1

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

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

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

		A*F				1.44																		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				794.7				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						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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_1424593283.unknown

_1424598628.unknown

_1424593024.unknown

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		Cell1		Cell2		Cell3		Cell4		Cell5		Cell6		Cell7		Cell8		Cell9		Cell10		Cell11		Cell12

		Block1

		Block2

		Nitrogen		A		B		C		D

		Block1		0.057		0.865		0.135		0.524

		Block2		0.340		0.514		0.198		0.807



		Thatch		1		2		3		1		2		3		1		2		3		1		2		3

		Block1		0.004		0.631		0.759		0.939		0.175		0.216		0.070		0.959		0.025		0.259		0.831		0.457

		Block2		0.973		0.929		0.821		0.091		0.600		0.964		0.754		0.359		0.470		0.586		0.527		0.646
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_1424588490.unknown

_1424592838.unknown

_1424587861.unknown

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)

		Nitrogen				37.32

		Block				0.51				ERROR:#N/A		ERROR:#N/A

		N*B				1.26				ERROR:#N/A		ERROR:#N/A

		Thatch				3.82

		N*T				4.15

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

		Total				48.78		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A
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_1391860257.unknown
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