


2. One-way ANOVA

A study recorded the tensile strengths of sheet metal specimens sampled from four suppliers. A
manufacturer wishes to know whether the mean tensile strength differs across these suppliers.

To answer the manufacturer’s question, you fit the model𝑌𝑖𝑗 = 𝜇 + 𝜏𝑖 + 𝜀𝑖𝑗, 𝑖 = 1, … , 𝑎, 𝑗 = 1, … , 𝑛,
where the 𝜀𝑖𝑗 are independent Normal(0, 𝜎2) random variables.

Here is some R output:

tensile <- data.frame( y = c(19,80,47,90,21,71,26,49,19,63,25,83,29,56,35,78),
supp = as.factor(c(1,2,3,4,1,2,3,4,1,2,3,4,1,2,3,4)))

boxplot(y ~ supp, data = tensile)
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lm_out <- lm(y ~ supp, data = tensile)
lm_out

Call:
lm(formula = y ~ supp, data = tensile)

Coefficients:
(Intercept) supp2 supp3 supp4

22.00 45.50 11.25 53.00
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3. Two-way factorial design

Fifty-four rats were randomly assigned to receive one of nine diets such that six rats were
assigned to each diet. All combinations of three grain types (sorghum, high-lysine sorghum,
millet) and three preparations (whole; decorticated; decorticated, boiled, and soaked) com-
prised the nine diets. The response for each rat is a biological measurement taken after the
rat was fed the diet for some amount of time.

head(diet,n=12)

grain prep bioval
1 sorgh whole 40.61
2 sorgh whole 56.78
3 sorgh whole 69.05
4 sorgh whole 39.90
5 sorgh whole 55.06
6 sorgh whole 32.43
7 sorgh decort 74.68
8 sorgh decort 56.33
9 sorgh decort 71.02
10 sorgh decort 53.35
11 sorgh decort 41.43
12 sorgh decort 33.00

boxplot(bioval ~ grain + prep, data = diet)
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boxplot(bioval ~ prep, data = diet)
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boxplot(bioval ~ grain, data = diet)
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Consider modeling the data with the two-way treatment effects model𝑌𝑖𝑗𝑘 + 𝜇 + 𝜏𝑖 + 𝛾𝑗 + (𝜏𝛾)𝑖𝑗 + 𝜀𝑖𝑗𝑘, 𝑖 = 1, … , 𝑎, 𝑗 = 1, … , 𝑏, 𝑘 = 1, … , 𝑛𝑖𝑗,
where the 𝜀𝑖𝑗𝑘 are independent Normal(0, 𝜎2) random variables.

7










	1. Multiple linear regression
	2. One-way ANOVA
	3. Two-way factorial design
	4. Cell-means model for the two-way factorial design

