Math 158 — Linear Models, Spring 2009
Jo Hardin
Two-Way ANOVA: Notation

Let p;; be the population mean response for a given treatment in a two-factor study where ¢
refers to the level of factor A(i = 1,...,a) and j refers to the level of factor B(j = 1,...,b). Note:
we assume equal sample sizes ( n = np/(a-b) ) in each group.

The row averages are the A factor level means, the column averages are the B factor level
means. In general:
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The overall mean is denoted by . and is defined as follows:
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The main effects are defined as the difference between each factor level mean and the overall
mean. (E.g., how different is the average effect of level i of A from the overall average?)
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Note: in order to be able to estimate the parameters, we require: > ; ; =0 and >_, 3; = 0.

For a model with Additive Factor Effects we have:

ij = . o+ B (= pi + pg — pe)

For a model with Interactive Effects we have:

pij = p.. + a; + B + afij (where Z afi; = Z afi; =0)
{ J

Source SS df MS F

Between 7,3 ,(Yij —Y .)? ab - 1 MSTR MSTR/MSE
A nby,;(Yi. =Y. )? a-1 MSA  MSA/MSE
B nay ; (Y, =Y ) b-1 MSB  MSB/MSE
AB ny ;> (Yi =Y =Y +Y. )? (a-1)(b-1) MSAB MSAB/MSE

Error i ok (Yige — Yi;)? ny —ab=ab(n —1) MSE

Total Z Z Z ( ijk — ?)2 nr — 1

Expected Mean Squares

a2 2
B(MSA) = o2 4 020 _ o mhiln — )

(a—1) (a—1)

o naX B, nay(pg—p)?
BOISE) = o 2y = -
E(MSAB) = g2+”zizj(aﬁij)2 :U2+nZiZj(Mij_Mi._M.j—i-M._)Q

(a—1)(b—1) (a—1)(b—1)
E(MSE) = o°



