
-1-

Workshop 7.6b: Factorial ANOVA
(Bayesian)
Murray Logan
July 19, 2017

Table of contents
1 Background 1
2 Worked examples 5

1. Background
1.1. Factorial ANOVA
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1.2. Factorial ANOVA
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1.3. The linear model

Two-factor

Low N Medium N High N

Low temp. XXX XXX XXX
High temp XXX XXX XXX

yijk = µ+ αi + βj + αiβj + εijk

• αi is the effect of the ith temperature
• βj is the effect of the jth nitrogen level
• αiβj is the effect of the ijth interaction.
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1.4. The linear model

Two-factor

Low N Medium N High N

Low temp. XXX (η = µ) XXX (η = µ− β2) XXX (η = µ− β3)
High temp XXX (η = µ− α2) XXX (η = µ− α2 − β2 − γ2,2) XXX (η = µ− α2 − β3 − γ2,3)

yijk ∼ N(ηijk ,σ
2)

ηijk = µ+
J∑

j=2

αjTj +
K∑

k=2

βkNk

+
J×K∑

j=2,k=2

γjkTNjk

1.5. The linear model

Two-factor

Low N Medium N High N

Low temp. XXX XXX XXX
High temp XXX XXX XXX

Temp Nitrogen

------ ----------

Low Low

Low Low

Low Low

Low Medium

Low Medium

Low Medium

Low High

Low High

Low High

High Low

High Low

High Low

High Medium

High Medium

High Medium

High High

High High

High High

yi = β0i + β1i + β2i + β3i + β4i + β5i + β6i + εi



-4-

1.6. The linear model

Two-factor

T N NA (Intercept) THigh NMedium NHigh THigh:NMedium THigh:NHigh

---- ------ ---- ------------- ------- --------- ------- --------------- -------------

Low Low NA 1 0 0 0 0 0

Low Low NA 1 0 0 0 0 0

Low Low NA 1 0 0 0 0 0

Low Medium NA 1 0 1 0 0 0

Low Medium NA 1 0 1 0 0 0

Low Medium NA 1 0 1 0 0 0

Low High NA 1 0 0 1 0 0

Low High NA 1 0 0 1 0 0

Low High NA 1 0 0 1 0 0

High Low NA 1 1 0 0 0 0

High Low NA 1 1 0 0 0 0

High Low NA 1 1 0 0 0 0

High Medium NA 1 1 1 0 1 0

High Medium NA 1 1 1 0 1 0

High Medium NA 1 1 1 0 1 0

High High NA 1 1 0 1 0 1

High High NA 1 1 0 1 0 1

High High NA 1 1 0 1 0 1

1.7. (Bayesian) linear model

Two-factor

Low N Medium N High N

Low temp. Low (η = α) Low (η = α− β3) (η = α− β4)
High temp Low (η = α− β2) Low (η = α− β2 − β3 − β5) (η = α− β2 − β4 − β6)

yij ∼ N(ηij ,σ
2)ηij = α+ βX

α ∼ N(0, 1000)

βj ∼ N(0, 1000)

σ2 ∼ cauchy(0, 4)

1.8. Factorial ANOVA

1.8.1. Assumptions

• Normality
• Homogeneity of variance
• Independence
• Considerations for Balance
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1.8.2. MCMC related

• Chain mixing and convergence diagnostics

2. Worked examples
2.1. Worked examples

Error in file(file, "rt"): cannot open the connection

Error in head(quinn): object 'quinn' not found

2.2. Worked Examples

Question: what effects do season and density have on barnacle recruitment

Linear model:

Recruitsijk = µ+ αi + βj + αiβj + εijk ε ∼ N (0,σ2)
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