STA 6167 – Project 3

Part 1: 2-Way (Random Effects) ANOVA

A study was conducted to measure the repeatability and reproducibility of measurements of manufactured parts by operators. There were a = 12 parts, b = 3 operators, and each operator measured each part n = 4 on 4 occasions (replicates). In experiments such as these, both parts and operators are random factors.
· Obtain the Analysis of Variance

· Test    
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· Give Point estimates of each of the variance components

· Repeatability Variance is V{Repeatability} = V{}, give its estimate
· Part Variance is V{P} = V{}, give its estimate
· Reproducibility Variance is V{Reproducibility}  = V{} + V{}, give its estimate

· Measurement System Variance is V{MS} = V{Reproducibility} + V{Repeatability}, give its estimate

· Total Variance is V{T} = V{P} + V{MS}, give its estimate

· %Reproducibility and Repeatability = %R&R = 100*sqrt(V{MS}/V{T}), give its estimate
Part 2: 2-Way (Nested) ANOVA

A study measured the amount of caffeine of a = 2 brands of sugared soda (Coca-Cola, Pepsi) at restaurants that serve only one of the 2 brands (bCoke = 5, bPepsi = 7). Samples of r = 10 replicates were obtained from each restaurant. In all parts, assume brand is a fixed effect.

· Give the means for each restaurant and brand

· Obtain the Analysis of Variance

· Assuming restaurants are fixed effects:

·  test for brand and restaurant within brand effects

·  obtain 95% CI for Coke - Pepsi
·  Obtain Bonferroni’s and Tukey’s minimum significant differences for comparing all restaurants within each brand

·  Assuming restaurants are random effects

·  test for brand and restaurant within brand effects.

· obtain 95% CI for Coke - Pepsi
Part 3: Repeated Measures ANOVA

A study was conducted to compare relative CO2 exchange for sedum wrightii plants under 2 conditions at 4 time points, with 3 replicates per treatment. The 2 conditions are Dry (water withheld for several weeks) and Wet. The response measured was Relative CO2 exchange (Negative=output, Positive=uptake).

· Give the means by treatment and time

· Give the treatment mean differences (Wet-Dry) for each time point

· Give the Analysis of Variance Table

· Test for a Treatment by Time interaction (=0.05)

· Test for Time and Treatment main effects (each at =0.05)

· If there is a Treatment by Time interaction, test for treatment effects at each time point.

Part 4: Split-Plot Experiment

A split-plot experiment was conducted to measure the effects of 4 rates of seeding of the perennial hardinggrass (whole plots, with levels of 1,2,3,4 pounds per acre), and 6 rates of seeding of ryegrass (subplots with levels of 0,3,6,9,12,15 pounds per acre). The experiment was conducted in 3 blocks (replicates).  The response measured was the density of hardinggrass. Complete the following ANOVA table, and give the tests for all relevant effects. Note: F(.05,15,40)=1.924

[image: image2.emf]Source df SS MS F Critical Value

Blocks 500

Rate of hardinggrass 4686

Block x HG 1698

Rate of ryegrass 28435

RG x HG 9600

Error2 15480

Total


Based on Bonferroni’s method with an experiment-wise error rate of E = 0.05, pairs of rate of hardinggrass need to differ by how much to conclude that their means are significantly different?

Based on Bonferroni’s method with an experiment-wise error rate of E = 0.05, pairs of rate of ryegrass means need to differ by how much to conclude that their means are significantly different? The appropriate t-value is t(.05/(2(15)),40)=3.123.

Part 5: Analysis of Covariance:

An experiment was conducted to compare 6 treatments of wool fibers. The response of interest is the square root of the Hookean slope when wet (Y), and the covariate is the square root of the Hookean slope at 65% relative humidity (X). We would like to test for differences among the 6 treatments, after controlling for the covariate.  First, we will test whether there is an interaction between treatment and covariate, then if not, we will test for treatment effects, controlling for the covariate. The treatments are:

· Untreated (Baseline Group)

· Ether-extracted (Z1=1)

· Ether/Alcohol-extracted (Z2=1)

· Alcohol Potash for15 seconds  (Z3=1)

· Alcohol Potash for 4 minutes  (Z4=1)

· Alcohol Potash for15 minutes  (Z5=1)  

The models are:
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· Test whether the covariate effect (slope) is common to all treatments                 (H0: 0)

· Assuming you fail to reject the previous hypothesis, test whether there are treatment differences, after controlling for the covariate:                                                   (H0: 0)

· Obtain the Unadjusted Mean response for each treatment

· Obtain the adjusted mean response for each treatment (replace X in model 2 with the overall mean of X).
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