Block Designs

Part A. Randomized Complete Block Design

QA.1. 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: 
pA.1.a. Jack conducts the analysis as a Completely Randomized Design (independent samples),
Give Jack’s test statistic for testing H0: No design presentation effects:
pA.1.a.i.   Test Statistic:
pA.1.a.ii. Reject H0 if Jack’s test statistic falls in the range ___________________________________________
pA.1.b. Jill conducts the analysis as a Randomized Block Design, treating participants as blocks,
Give Jill’s test for testing H0: No design presentation effects:
pA.1.b.i.   Test Statistic:
pA.1.b.ii. Reject H0 if Jill’s test statistic falls in the range ___________________________________________
pA.1.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 = _______________________________

QA.2. A randomized complete block design is conducted with 3 (fixed) treatment in 3 (random) blocks. 


p A.2.a. E(yij)  =                   p A.2.b. V(yij) =                     p A.2.c. COV(yij , yi’j) =              p A.2.d. COV(yij , yij’) =

p A.2.e. Derive             (SHOW ALL WORK)




QA.3. A randomized block design is conducted to compare t=3 treatments in b=4 blocks. Your advisor gives you the following table of data from the experiment (she was nice enough to compute treatment, block, and overall means for you), where: 


pA.3.a. Complete the following ANOVA table:


pA.3.b. Compute the Relative Efficiency of having used a Randomized Block instead of a Completely Randomized Design



RE(RB,CR) = ___________       Sample Size per treatment for equivalent Std. Errors of difference of Means _________
pA.3.c.. Compute Tukey’s minimum significant difference for comparing all pairs of treatment means:

Tukey’s W =   _______________________________                             
pA.3.d. Give results graphically using lines to connect Trt Means that are not significantly different:  T1    T2   T3

QA.4. A randomized complete block design is conducted with 2 (fixed) treatments in 3 blocks. 
Case 1: Random Blocks


pA.4.a. E(yij)  =                                                pA.4.b. V(yij) =                     
pA.4.c.(i≠i’) COV(yij , yi’j) =                             pA.4.d. (j≠j’) COV(yij , yij’) =

pA.4.e. Derive             (SHOW ALL WORK)
Case 2: Fixed Blocks


pA.4.f. E(yij)  =                                                pA.4.g. V(yij) =                     
pA.4.h. (i≠i’) COV(yij , yi’j) =                             pA.4.i. (j≠j’) COV(yij , yij’) =

pA.4.j. Derive             (SHOW ALL WORK)

QA.5. Authors of an academic research paper report that they conducted a randomized block design, with 3 treatments and 8 blocks. They report that the Bonferroni Minimum Significant Difference for comparing pairs of treatment means is B = 12.0. What is the Mean Square Error from their Analysis of Variance?

QA.6. Authors of an academic research paper report that they conducted a randomized block design, with 5 treatments and 12 blocks. They report that the Bonferroni Minimum Significant Difference for comparing pairs of treatment means is B = 72.0. What is the Mean Square Error from their Analysis of Variance?











Part B. Latin Square Designs
QB.1. A latin-square design is conducted to compare 5 types of packaging for a food product, in 5 stores, over a 5 week period. The experiment is set up so that each package appears once at each store, and once over each of the 5 weeks.
pB.1.a. Write the statistical model, assuming fixed packages and random stores and weeks, yij is sales for store i, week j. 
pB.1.b. Complete the following Analysis of Variance Table based on the data below:


pB.1.c. Compute Tukey’s and Bonferroni’s Minimum significant differences for comparing all pairs of packaging effects:     
QB.2. A latin-square design is used to compare 6 brands of energy enhancing drinks on alertness, measured by the amount of items completed in a fixed amount of time on skills tests. There are 6 different skills tests, and 6 participants, such that each energy drink is observed once on each skills test and once for each participant.  The drink means and partial ANOVA table are given below.
pB.2.a. Complete the tables.




pB.2.b. Compute Tukey’s HSD and Bonferroni’s MSD for comparing all pairs of drinks.
Tukey’s HSD: ______________________________    Bonferroni’s MSD __________________________________

QB.3. A latin-square design is used to compare 4 driving conditions (treatments) of speed and road speed/surface  condition (Fast/Wet, Fast/Dry, Moderate/Wet, Moderate/Dry) under 4 row gender/passenger-driver groups (MD/FP,MD/MP,FD/FP,FD/MP), and 4 column curve radius levels (16m,26m,60m,100m). The square was replicated 4 times, with 4 replicates in each cell of the square.


pB.3.a. Complete the following ANOVA table.


pB.3.b. Compute Tukey’s HSD and Bonferroni’s MSD for comparing all pairs of treatments (speed/surface combinations).
Tukey’s HSD: ______________________________    Bonferroni’s MSD __________________________________

QB.4. A study was conducted as a Latin Square design with 5 packages (treatments), in 5 stores (Rows), over 5 weeks (Columns). The response was number of packages sold in a week. The Error sum of squares was reported to be 600. Compute Tukey’s HSD and Bonferroni’s MSD for comparing all pairs of package means.



QB.5. A bioavailability study for sulpride involved 3 treatments (sulpride alone (A), sulpride with sucralafate (B), and sulpride with antacid (C)). It was conducted in 3 time periods with 6 subjects in a replicated latin square. The ANOVA and the design are given below, for Y = Urinary excretion of sulpride in 24 hours. The means are:    

pB.5.a. Complete the ANOVA table.



pB.5.b. How many times does each treatment appear in each subject?     

pB.5.b. How many times does each treatment appear in each Period?   

pB.5.c. Use Tukey’s HSD to compare all pairs of treatment means. 

HSDij = _______________________________                    Connect trts that are not significantly different    B    C     A


QB.6. An experiment is conducted as a Latin Square with t = 4 treatments. The row factor is random and the column factor is fixed. If squares are replicated, with different levels of the row factor in each square, how many squares will be needed to assure there are at least 50 degrees of freedom for error. Show calculations for each number of squares, 1,2,…

QB.7. A bioequivalence study is conducted to compare 3 formulations of a drug (A = solution, B = tablet, C = capsule) in terms of bioavailability. The study has 3 periods and 3 subjects. Each subject will receive one formulation in each period, and each formulation will appear once in each period. The data are given below.




Compute the Analysis of Variance for this study. Note that the Total (Corrected) Sum of Squares is 12240.
Source                                   df                             Sum of Squares                Mean Square                     F                          F(0.05)


Part C: Balanced Incomplete Block Designs

QC.1. A researcher is interested in obtaining preferences among 7 products for consumers. She knows that individuals have a difficult time making comparisons among more than 3 items. Construct a minimal Balanced Incomplete Block Design (with consumers acting as blocks, each comparing 3 products). Give the values: t (number of  “treatments”), k (block size), b (the number of blocks), r (number of reps per treatment),   (the number of consumers comparing any pair of treatments), and the error degrees of freedom. Give the design as well.




t = _________    k = ____________    b = ____________   r = ________   = _________  dfE = ____________

QC.2. An experimenter wishes to conduct a taste experiment to determine whether there are differences in the 6 recipes that are to be compared. He plans to have individuals serve as blocks and taste items from the various recipes. However, he knows that individuals have a difficult time choosing a favorite as the number of choices increases. He has selected a sample of 10 raters, and has decided that each will choose his/her favorite among 3 recipes. Complete the following parts, where t = # trts, b=# blocks, r = reps/trt, k = block size,  = 3 blocks each pair of treatments appear in together.

pC.2.a.   t = ___________   b = ___________    r = ___________    k = ___________    = ___________     

pC.2.b. Put a check in each appropriate cell for this design to meet the criteria in part pC.2.a.





QC.3. A Balanced Incomplete Block Design is conducted, to compare 7 (fixed) machines in terms of output. The supplier provides (random) batches (blocks) of components that only have 4 components. 



pC.3.a. How many batches will be needed so that each machine produces 4 items? Fill in the following numbers, where t = #trts, k = block size, r = # reps/trt, b = # blocks,  = # blocks each pair of treatments appears in together.



pC.3.b. The error sum of squares for a model that contains only blocks as a factor is 200. The error sum of squares for a model that contains both blocks and treatments as factors is 120. Test for treatment effects (adjusted for blocks).  H0: . 
Test Statistic: __________________________   Rejection Region: ___________________________

pC.3.c. We wish to obtain simultaneous 95% Confidence Intervals for all pairs of treatment differences based on all the intra-block analysis, where: . Give the form of the simultaneous 95% CI’s:



QB.4. An experiment with g = 4 (fixed) treatments (A,B,C,D) is to be conducted in b = 4 (fixed) blocks of size k = 3.
pB.4.a. Give r (number of replicates per treatment) and  (the number of blocks that all pairs of treatment appear together in) and fill in one possible design in the following table.
r =                


 = 






pB.4.b. Write the statistical model.
pB.4.c. Derive the least squares estimator of (overall mean).



pB.4.d.  Give  and solve for  as a function of other model terms: 
[bookmark: _GoBack]
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		3		0		731		1		3		0		0		9		0																														11.8		2		120		78.97		1		1		1		1		1		1		1		1		1				x1		2.07		0.65		3.18		0.0130

		0		0		590		1		0		0		0		0		0						ANOVA																								9.656		1.75		90		74.68		-1.68		0		0		0		0		0		2.8224		0		0				x2		-4.01		0.65		-6.15		0.0003

		0		0		602		1		0		0		0		0		0								df		SS		MS		F		Significance F														12.344		1.75		90		83.39		1.68		0		0		0		0		0		2.8224		0		0				x3		1.16		0.65		1.79		0.1120

		0		0		599		1		0		0		0		0		0						Regression		5		49200.9419071986		9840.1883814397		4.4204878552		0.0388604816														11		1.33		90		80.49		0		-1.68		0		0		0		0		0		2.8224		0				x1x2		-0.31		0.85		-0.36		0.7295

		0		0		593		1		0		0		0		0		0						Residual		7		15582.2888620321		2226.0412660046																		11		2.17		90		72.48		0		1.68		0		0		0		0		0		2.8224		0				x1x3		0.20		0.85		0.24		0.8181

		0		0		591		1		0		0		0		0		0						Total		12		64783.2307692308																				11		1.75		39.6		74.64		0		0		-1.68		0		0		0		0		0		2.8224				x2x3		2.71		0.85		3.18		0.0131

																																																11		1.75		140.4		75.18		0		0		1.68		0		0		0		0		0		2.8224				x1^2		-2.06		0.68		-3.03		0.0162

																										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%								11		1.75		90		86.32		0		0		0		0		0		0		0		0		0				x2^2		-2.96		0.68		-4.37		0.0024

																								Intercept		619.0513898376		18.8383815623		32.861176943		0.0000000063		574.5056959347		663.5970837406		574.5056959347		663.5970837406								11		1.75		90		86.32		0		0		0		0		0		0		0		0		0				x3^2		-3.52		0.68		-5.19		0.0008

																								x1		19.1212232673		13.1750645393		1.4513191347		0.1899858625		-12.0328538585		50.2753003931		-12.0328538585		50.2753003931								11		1.75		90		85.29		0		0		0		0		0		0		0		0		0

																								x2		22.3333333333		13.6199647148		1.6397497204		0.1450647452		-9.8727655372		54.5394322039		-9.8727655372		54.5394322039								11		1.75		90		85.06		0		0		0		0		0		0		0		0		0

																								x1x2		3		23.5904708834		0.1271699923		0.9023818693		-52.7825995574		58.7825995574		-52.7825995574		58.7825995574

																								x1^2		7.9414639273		6.3248299552		1.2556011756		0.2495477736		-7.014382372		22.8973102265		-7.014382372		22.8973102265																																				b				B								INV(B)

																								x2^2		37.4338185066		9.8457220571		3.8020389251		0.0066969705		14.1523853561		60.7152516572		14.1523853561		60.7152516572																																				2.07				-2.06		-0.31		0.20				-0.495		0.084		0.036

																																																																												-4.01				-0.31		-2.96		2.71				0.084		-1.146		-0.876

																																																																												1.16				0.20		2.71		-3.52				0.036		-0.876		-0.955

																								19.1				7.9		1.5

																								22.3				1.5		37.4
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ANOVA

Source df SS MS F F(0.05)

Trts

Speed

Surface

Spd*Srf

Rows 110.55

Cols 6109.32

Error

Total 8614.36

Trt 1 (F/W) 2 (F/D) 3 (M/W) 4 (M/D) overall

Mean 44.98 45.95 36.25 34.62 40.45
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		Row		Column		Trt		speed		rowmn		colmn		trtmn		allmn		SSROW		SSCOL		SSTRT		SSE		SSTO						ANOVA

		1		1		2		34.00		40.2975		28.1		45.95		40.45		0.0226878906		152.4761910156		30.2706285156		0.3017462181		41.5710387694						Source		df		SS		MS		F		F(0.05)

		1		1		2		29.85		40.2975		28.1		45.95		40.45		0.0226878906		152.4761910156		30.2706285156		12.9794624045		112.3510346492						Trts

		1		1		2		32.39		40.2975		28.1		45.95		40.45		0.0226878906		152.4761910156		30.2706285156		1.1358758931		65.0063215614						Speed

		1		1		2		30.89		40.2975		28.1		45.95		40.45		0.0226878906		152.4761910156		30.2706285156		6.5835217343		91.4454690825						Surface

		1		2		3		32.82		40.2975		34.34		36.25		40.45		0.0226878906		37.3091910156		17.6242535156		7.9927550718		58.2127630848						Spd*Srf

		1		2		3		28.25		40.2975		34.34		36.25		40.45		0.0226878906		37.3091910156		17.6242535156		3.0489606339		148.9132657357						Rows				110.55

		1		2		3		35.15		40.2975		34.34		36.25		40.45		0.0226878906		37.3091910156		17.6242535156		26.6466184839		28.0353171448						Cols				6109.32

		1		2		3		26.10		40.2975		34.34		36.25		40.45		0.0226878906		37.3091910156		17.6242535156		15.1169720604		205.7770180972						Error

		1		3		4		37.39		40.2975		46.38		34.6175		40.45		0.0226878906		35.1871410156		33.9961878906		9.0532084541		9.3527707767						Total				8614.36

		1		3		4		39.51		40.2975		46.38		34.6175		40.45		0.0226878906		35.1871410156		33.9961878906		0.7881128217		0.8782167344

		1		3		4		39.33		40.2975		46.38		34.6175		40.45		0.0226878906		35.1871410156		33.9961878906		1.1526351456		1.2610918726

		1		3		4		43.85		40.2975		46.38		34.6175		40.45		0.0226878906		35.1871410156		33.9961878906		11.9385498286		11.5997846788						Trt		1 (F/W)		2 (F/D)		3 (M/W)		4 (M/D)		overall

		1		4		1		60.57		40.2975		52.9725		44.975		40.45		0.0226878906		156.8599691406		20.4925972656		10.4054724332		405.0710291069						Mean		44.98		45.95		36.25		34.62		40.45

		1		4		1		52.10		40.2975		52.9725		44.975		40.45		0.0226878906		156.8599691406		20.4925972656		27.5132960433		135.8463254256

		1		4		1		63.70		40.2975		52.9725		44.975		40.45		0.0226878906		156.8599691406		20.4925972656		40.3695496704		540.7637994922

		1		4		1		58.86		40.2975		52.9725		44.975		40.45		0.0226878906		156.8599691406		20.4925972656		2.2826881032		338.9826600379

		2		1		4		26.61		40.9175		28.1		34.6175		40.45		0.2203128906		152.4761910156		33.9961878906		15.0205009468		191.3725255328

		2		1		4		23.32		40.9175		28.1		34.6175		40.45		0.2203128906		152.4761910156		33.9961878906		0.335353432		293.4464215005

		2		1		4		24.88		40.9175		28.1		34.6175		40.45		0.2203128906		152.4761910156		33.9961878906		4.6035034087		242.231788267

		2		1		4		21.38		40.9175		28.1		34.6175		40.45		0.2203128906		152.4761910156		33.9961878906		1.8368484625		363.4619787623

		2		2		1		38.83		40.9175		34.34		44.975		40.45		0.2203128906		37.3091910156		20.4925972656		0.2597637476		2.6294089463

		2		2		1		40.29		40.9175		34.34		44.975		40.45		0.2203128906		37.3091910156		20.4925972656		0.909735969		0.0249874522

		2		2		1		36.87		40.9175		34.34		44.975		40.45		0.2203128906		37.3091910156		20.4925972656		6.0584188605		12.7681910087

		2		2		1		35.09		40.9175		34.34		44.975		40.45		0.2203128906		37.3091910156		20.4925972656		18.0433376729		28.7255266553

		2		3		2		54.07		40.9175		46.38		45.95		40.45		0.2203128906		35.1871410156		30.2706285156		2.9569630685		185.5781524545

		2		3		2		51.64		40.9175		46.38		45.95		40.45		0.2203128906		35.1871410156		30.2706285156		0.4994431476		125.359643524

		2		3		2		54.45		40.9175		46.38		45.95		40.45		0.2203128906		35.1871410156		30.2706285156		4.4145352898		196.1177451741

		2		3		2		52.19		40.9175		46.38		45.95		40.45		0.2203128906		35.1871410156		30.2706285156		0.0252647441		137.9256729098

		2		4		3		43.33		40.9175		52.9725		36.25		40.45		0.2203128906		156.8599691406		17.6242535156		35.0311230055		8.276642376

		2		4		3		49.62		40.9175		52.9725		36.25		40.45		0.2203128906		156.8599691406		17.6242535156		0.1453121516		84.2140860631

		2		4		3		46.67		40.9175		52.9725		36.25		40.45		0.2203128906		156.8599691406		17.6242535156		6.6065244393		38.7544719045

		2		4		3		55.42		40.9175		52.9725		36.25		40.45		0.2203128906		156.8599691406		17.6242535156		38.1037966536		224.0545637189

		3		1		1		30.68		38.47		28.1		44.975		40.45		3.9129785156		152.4761910156		20.4925972656		0.0007877344		95.4784677076

		3		1		1		30.61		38.47		28.1		44.975		40.45		3.9129785156		152.4761910156		20.4925972656		0.0014385049		96.772522967

		3		1		1		31.13		38.47		28.1		44.975		40.45		3.9129785156		152.4761910156		20.4925972656		0.2277446374		86.9024623238

		3		1		1		30.39		38.47		28.1		44.975		40.45		3.9129785156		152.4761910156		20.4925972656		0.0688353733		101.2386110641

		3		2		2		38.45		38.47		34.34		45.95		40.45		3.9129785156		37.3091910156		30.2706285156		0.3452979934		3.9870280527

		3		2		2		41.68		38.47		34.34		45.95		40.45		3.9129785156		37.3091910156		30.2706285156		14.595569728		1.5277945438

		3		2		2		38.86		38.47		34.34		45.95		40.45		3.9129785156		37.3091910156		30.2706285156		1.0018025268		2.5073903596

		3		2		2		37.00		38.47		34.34		45.95		40.45		3.9129785156		37.3091910156		30.2706285156		0.7463860018		11.8908511064

		3		3		3		41.80		38.47		46.38		36.25		40.45		3.9129785156		35.1871410156		17.6242535156		2.5556899791		1.8340676854

		3		3		3		41.91		38.47		46.38		36.25		40.45		3.9129785156		35.1871410156		17.6242535156		2.9136793931		2.1391265651

		3		3		3		45.95		38.47		46.38		36.25		40.45		3.9129785156		35.1871410156		17.6242535156		33.0438377414		30.29403764

		3		3		3		29.49		38.47		46.38		36.25		40.45		3.9129785156		35.1871410156		17.6242535156		114.6822491364		119.975982172

		3		4		4		46.14		38.47		52.9725		34.6175		40.45		3.9129785156		156.8599691406		33.9961878906		0.9588446537		32.4311016494

		3		4		4		42.43		38.47		52.9725		34.6175		40.45		3.9129785156		156.8599691406		33.9961878906		7.4663823519		3.9329109748

		3		4		4		43.31		38.47		52.9725		34.6175		40.45		3.9129785156		156.8599691406		33.9961878906		3.4293221758		8.2012478396

		3		4		4		45.67		38.47		52.9725		34.6175		40.45		3.9129785156		156.8599691406		33.9961878906		0.2602070686		27.3082535987

		4		1		3		24.45		42.1075		28.1		36.25		40.45		2.7535253906		152.4761910156		17.6242535156		1.2279597083		255.8402948146

		4		1		3		25.35		42.1075		28.1		36.25		40.45		2.7535253906		152.4761910156		17.6242535156		0.0451660053		227.9918185235

		4		1		3		23.59		42.1075		28.1		36.25		40.45		2.7535253906		152.4761910156		17.6242535156		3.873536172		284.0911976187

		4		1		3		30.09		42.1075		28.1		36.25		40.45		2.7535253906		152.4761910156		17.6242535156		20.4646443644		107.3936031057

		4		2		4		25.00		42.1075		34.34		34.6175		40.45		2.7535253906		37.3091910156		33.9961878906		26.7440022192		238.7283132148

		4		2		4		30.00		42.1075		34.34		34.6175		40.45		2.7535253906		37.3091910156		33.9961878906		0.0274781142		109.1009545944

		4		2		4		30.85		42.1075		34.34		34.6175		40.45		2.7535253906		37.3091910156		33.9961878906		0.4606470791		92.1727710597

		4		2		4		34.19		42.1075		34.34		34.6175		40.45		2.7535253906		37.3091910156		33.9961878906		16.1886788375		39.1357751936

		4		3		1		52.55		42.1075		46.38		44.975		40.45		2.7535253906		35.1871410156		20.4925972656		0.000257691		146.4601525664

		4		3		1		52.75		42.1075		46.38		44.975		40.45		2.7535253906		35.1871410156		20.4925972656		0.033960998		151.349294266

		4		3		1		47.50		42.1075		46.38		44.975		40.45		2.7535253906		35.1871410156		20.4925972656		25.7088449561		49.6705822465

		4		3		1		57.68		42.1075		46.38		44.975		40.45		2.7535253906		35.1871410156		20.4925972656		26.1852926048		297.0549349836

		4		4		2		69.38		42.1075		52.9725		45.95		40.45		2.7535253906		156.8599691406		30.2706285156		85.5726461428		837.3021324177

		4		4		2		60.07		42.1075		52.9725		45.95		40.45		2.7535253906		156.8599691406		30.2706285156		0.0038311202		385.0907381652

		4		4		2		53.50		42.1075		52.9725		45.95		40.45		2.7535253906		156.8599691406		30.2706285156		43.9948438463		170.3746503992

		4		4		2		56.76		42.1075		52.9725		45.95		40.45		2.7535253906		156.8599691406		30.2706285156		11.3622351407		266.1737930803
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Source df SS MS F_obs F(0.05) Subject\Period 1 2 3

Trts 1 A B C

Periods 51 #N/A #N/A 2 C A B

Subjects 380 #N/A #N/A 3 B C A

Error #N/A #N/A 4 C A B

Total 1083 #N/A #N/A #N/A 5 B C A

6 A B C
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		Source		df		SS		MS		F_obs		F(0.05)

		Treatment				184

		Subject(Trt)				6945		165.3571428571		ERROR:#N/A		ERROR:#N/A

		Time				11119

		Trt*Time				577

		Error				4805		28.6011904762		ERROR:#N/A		ERROR:#N/A

		Total				23630		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A





		Location		i		n_i		ybar_i		SD_i		SSTR		SSE

		SE Bering Sea 1		1		11		40.64		10.22		647.961875		1044.484

		SE Bering Sea 2		2		10		26.01		8.4		483.72025		635.04

		Kodiak Island		3		10		24.87		5.37		655.29025		259.5321

		SE Alaska		4		9		33.15		15.69		0.308025		1969.4088

		Alice Arm, BC		5		6		43.7		14.31		691.44135		1023.8805



								32.965				2478.72175		4932.3454





Sheet2

		Subject		Period		Trt		Y1		Y2		SubjMean		PerMean		TrtMean		AllMeean		Error

		1		1		1		34		11.8		26.9666666667		24.7166666667		31.0333333333		23.5055555556		-1.7055555556						Source		df		SS		MS		F_obs		F(0.05)				Subject\Period		1		2		3

		1		2		2		22.9		14.7		26.9666666667		24.6833333333		18.55		23.5055555556		-0.2888888889						Trts														1		A		B		C

		1		3		3		24		10		26.9666666667		21.1166666667		20.9333333333		23.5055555556		1.9944444444						Periods				51				ERROR:#N/A		ERROR:#N/A				2		C		A		B

		2		1		3		26.5		6.8		28.2333333333		24.7166666667		20.9333333333		23.5055555556		-0.3722222222						Subjects				380				ERROR:#N/A		ERROR:#N/A				3		B		C		A

		2		2		1		42		6.3		28.2333333333		24.6833333333		31.0333333333		23.5055555556		5.0611111111						Error								ERROR:#N/A		ERROR:#N/A				4		C		A		B

		2		3		2		16.2		6.6		28.2333333333		21.1166666667		18.55		23.5055555556		-4.6888888889						Total				1083		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A				5		B		C		A

		3		1		2		14.4		14.4		17.8666666667		24.7166666667		18.55		23.5055555556		0.2777777778																				6		A		B		C

		3		2		3		13.9		12.4		17.8666666667		24.6833333333		20.9333333333		23.5055555556		-2.5722222222

		3		3		1		25.3		13.9		17.8666666667		21.1166666667		31.0333333333		23.5055555556		2.2944444444

		4		1		3		17.8		10.9		18.8333333333		24.7166666667		20.9333333333		23.5055555556		0.3277777778

		4		2		1		22.8		10.6		18.8333333333		24.6833333333		31.0333333333		23.5055555556		-4.7388888889

		4		3		2		15.9		8.7		18.8333333333		21.1166666667		18.55		23.5055555556		4.4111111111

		5		1		2		16.6		8.3		20.3		24.7166666667		18.55		23.5055555556		0.0444444444

		5		2		3		21.2		11.4		20.3		24.6833333333		20.9333333333		23.5055555556		2.2944444444

		5		3		1		23.1		7.9		20.3		21.1166666667		31.0333333333		23.5055555556		-2.3388888889

		6		1		1		39		9.3		28.8333333333		24.7166666667		31.0333333333		23.5055555556		1.4277777778

		6		2		2		25.3		9.2		28.8333333333		24.6833333333		18.55		23.5055555556		0.2444444444

		6		3		3		22.2		7		28.8333333333		21.1166666667		20.9333333333		23.5055555556		-1.6722222222
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Sheet1

		Source		df		SS		MS		F		F(.05)								Block\Product		1		2		3		4		5		6		7		8

		Rep				5.94

		Irrigation				2.49

		RepxIrrigation				3.54

		Nitrogen				80.92

		IrrigationxNitrogen				14.28

		Error				29.12

		Total				136.29





Sheet2

		n		mean		sd		USS		sum				Trt\Time		1		2

		7		61.9		28.9		31832.53		433.3				1		61.9		55.8		58.85

		7		55.8		32.4		28094.04		390.6				2		49.9		44.4		47.15

		7		49.9		13.5		18523.57		349.3						55.9		50.1		53

		7		44.4		11.9		14649.18		310.8

								93099.32		1484

		Source		df		SS		MS		F*

		Trt		1		958.23		958.23		12.77

		S(Trt)		12		900.4510571652		75.0375880971

		Time		1		235.48		235.48

		TimexTrt		1		0.63		0.63

		Error2		12		12352.5289428347		1029.3774119029

		Total		27		14447.32





Sheet4

		2.7624264476		1.2105147107		-0.7219068721		0.8942902241		0.4485343652		-0.2452816261		0.0225304575		-0.9919176591		-0.7483686204		0.45607635		0.6678533282		0.4929779607		0.4101968898		-1.4560100681		-0.6874870451		0.9394807421						Grp\Rad		16m		26m		60m		100m

		-0.6386881068		-0.003481091		-0.142731551		-0.5605693332		-0.5771175893		0.077761797		-1.0577491594		0.1121134119		-1.0645999282		1.202911335		0.6751383808		-0.6280288289		0.6824575394		0.2986325853		-0.6112531992		-0.3108129931						MD/FP		Fast/Dry		Mod/Wet		Mod/Dry		Fast/Wet

		1.4394299797		1.8303217075		-0.1934790816		1.4314991859		-0.0897375685		-0.6760990345		0.192387688		-0.4051264568		1.4039142116		0.5515516932		0.9469999895		-0.3620607458		0.1487626378		0.5946458259		-2.6107954909		-1.1930342225						MD/MP		Mod/Dry		Fast/Wet		Fast/Dry		Mod/Wet

		0.2106571628		-0.5720653462		1.043138127		0.5997662811		-1.178968887		-1.0704161468		-0.8138636076		1.1270708455		-2.1400592232		0.1207399691		-0.1600653832		0.3512991498		2.1222695068		1.7670981833		1.2658347259		-0.7550670489						FD/FP		Fast/Wet		Fast/Dry		Mod/Wet		Mod/Dry

																																						FD/MP		Mod/Wet		Mod/Dry		Fast/Wet		Fast/Dry

		31.78		30.58		40.02		58.81		24.05		37.77		53.09		48.76		30.7		39		39.79		44.39		25.87		30.01		52.62		59.93

		1.81		4.14		2.73		4.9		2.23		2.27		1.38		5.13		0.31		1.96		7.13		1.8		2.9		3.8		4.16		6.85

		34.0005643163		32.8183961002		37.3898949928		60.5745014525		26.6143791034		38.8265797659		54.0708322366		43.3250404273		30.6768166072		38.4513706203		41.8024025511		46.1429561344		24.4531165657		24.9972896435		52.5501972427		69.3842984239

		29.8485479023		28.2451226753		39.5109928138		52.1034381844		23.3178470834		40.2900508015		51.6445370826		49.62494831		30.6108223734		41.6841648633		41.9107003195		42.4312818205		25.3487270476		30.0029847619		52.7505350999		60.0718539567

		32.3854752146		35.153286273		39.3251415306		63.7024536184		24.8843276399		36.8748644429		54.4523295534		46.6734339806		31.1259759815		38.8646508576		45.9521269658		43.3119070866		23.5931198793		30.8474598637		47.495860966		53.5008890904

		30.8854125667		26.1031949515		43.8539706628		58.8596067448		21.3834461734		35.0885049897		52.1923011273		55.416577282		30.3863850379		36.9998136587		29.4947701636		45.6738549585		30.0850365074		34.192265731		57.6834066914		56.762958529

		31.78

		1.81





Sheet3

		x1		x2		y		x0		x1		x2		x1x2		x1^2		x2^2						SUMMARY OUTPUT																								Oil:EtOH		KOH		Time		Yield		x1		x2		x3		x1x2		x1x3		x2x3		x1^2		x2^2		x3^2				ANOVA

		-1		-1		681		1		-1		-1		1		1		1																														10.2		1.5		60		81.67		-1		-1		-1		1		1		1		1		1		1						df		SS		MS		F		Significance F

		-1		1		695		1		-1		1		-1		1		1						Regression Statistics																								10.2		1.5		120		80.06		-1		-1		1		1		-1		-1		1		1		1				Regression		9		590.14		65.57		11.30		0.0012

		1		-1		727		1		1		-1		-1		1		1						Multiple R		0.8714759515																						10.2		2		60		67.01		-1		1		-1		-1		1		-1		1		1		1				Residual		8		46.43		5.80

		1		1		753		1		1		1		1		1		1						R Square		0.759470334																						10.2		2		120		75.3		-1		1		1		-1		-1		1		1		1		1				Total		17		636.57

		0		-2		687		1		0		-2		0		0		4						Adjusted R Square		0.5876634296																						11.8		1.5		60		85.75		1		-1		-1		-1		-1		1		1		1		1

		0		2		801		1		0		2		0		0		4						Standard Error		47.1809417668																						11.8		1.5		120		84.03		1		-1		1		-1		1		-1		1		1		1						Coefficients		Standard Error		t Stat		P-value

		-2		0		601		1		-2		0		0		4		0						Observations		13																						11.8		2		60		68.95		1		1		-1		1		-1		-1		1		1		1				Intercept		85.67		1.20		71.24		0.0000

		3		0		731		1		3		0		0		9		0																														11.8		2		120		78.97		1		1		1		1		1		1		1		1		1				x1		2.07		0.65		3.18		0.0130

		0		0		590		1		0		0		0		0		0						ANOVA																								9.656		1.75		90		74.68		-1.68		0		0		0		0		0		2.8224		0		0				x2		-4.01		0.65		-6.15		0.0003

		0		0		602		1		0		0		0		0		0								df		SS		MS		F		Significance F														12.344		1.75		90		83.39		1.68		0		0		0		0		0		2.8224		0		0				x3		1.16		0.65		1.79		0.1120

		0		0		599		1		0		0		0		0		0						Regression		5		49200.9419071986		9840.1883814397		4.4204878552		0.0388604816														11		1.33		90		80.49		0		-1.68		0		0		0		0		0		2.8224		0				x1x2		-0.31		0.85		-0.36		0.7295

		0		0		593		1		0		0		0		0		0						Residual		7		15582.2888620321		2226.0412660046																		11		2.17		90		72.48		0		1.68		0		0		0		0		0		2.8224		0				x1x3		0.20		0.85		0.24		0.8181

		0		0		591		1		0		0		0		0		0						Total		12		64783.2307692308																				11		1.75		39.6		74.64		0		0		-1.68		0		0		0		0		0		2.8224				x2x3		2.71		0.85		3.18		0.0131

																																																11		1.75		140.4		75.18		0		0		1.68		0		0		0		0		0		2.8224				x1^2		-2.06		0.68		-3.03		0.0162

																										Coefficients		Standard Error		t Stat		P-value		Lower 95%		Upper 95%		Lower 95.0%		Upper 95.0%								11		1.75		90		86.32		0		0		0		0		0		0		0		0		0				x2^2		-2.96		0.68		-4.37		0.0024

																								Intercept		619.0513898376		18.8383815623		32.861176943		0.0000000063		574.5056959347		663.5970837406		574.5056959347		663.5970837406								11		1.75		90		86.32		0		0		0		0		0		0		0		0		0				x3^2		-3.52		0.68		-5.19		0.0008

																								x1		19.1212232673		13.1750645393		1.4513191347		0.1899858625		-12.0328538585		50.2753003931		-12.0328538585		50.2753003931								11		1.75		90		85.29		0		0		0		0		0		0		0		0		0

																								x2		22.3333333333		13.6199647148		1.6397497204		0.1450647452		-9.8727655372		54.5394322039		-9.8727655372		54.5394322039								11		1.75		90		85.06		0		0		0		0		0		0		0		0		0

																								x1x2		3		23.5904708834		0.1271699923		0.9023818693		-52.7825995574		58.7825995574		-52.7825995574		58.7825995574

																								x1^2		7.9414639273		6.3248299552		1.2556011756		0.2495477736		-7.014382372		22.8973102265		-7.014382372		22.8973102265																																				b				B								INV(B)

																								x2^2		37.4338185066		9.8457220571		3.8020389251		0.0066969705		14.1523853561		60.7152516572		14.1523853561		60.7152516572																																				2.07				-2.06		-0.31		0.20				-0.495		0.084		0.036

																																																																												-4.01				-0.31		-2.96		2.71				0.084		-1.146		-0.876

																																																																												1.16				0.20		2.71		-3.52				0.036		-0.876		-0.955

																								19.1				7.9		1.5

																								22.3				1.5		37.4
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Sheet1

						WP1		WP1		WP1		WP1		WP2		WP2		WP2		WP2		WP3		WP3		WP3		WP3		WP4		WP4		WP4		WP4

						SP1		SP2		SP3		SP4		SP1		SP2		SP3		SP4		SP1		SP2		SP3		SP4		SP1		SP2		SP3		SP4

				Block1		A4C2		A4C1		A4C3		A4C4		A1C1		A1C4		A1C3		A1C2		A2C2		A2C3		A2C4		A2C1		A3C4		A3C2		A3C3		A3C1						Source		df		SS		MS		F_obs		F(0.05)

				Block2																																						Seed Lots (A)				2848

				Block3																																						Blocks				2843				ERROR:#N/A		ERROR:#N/A

				Block4																																						Seed Lots x Blocks				618				ERROR:#N/A		ERROR:#N/A

																																										Seed Protectants (B)				171

																																										Lots x Protectants (AB)				586

																																										Error				731				ERROR:#N/A		ERROR:#N/A

																																										Total				7797		ERROR:#N/A		ERROR:#N/A		ERROR:#N/A

				Block\Position		1		2		3
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