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Simple AN

Three treatments (One factor - 3 levels), three replicates




Simple ANOVA

Two treatments, three replicates




Categorical predictor

Y A dummyl dummy2 dummy3

2 G1 1 0 Y
3 61 1 0 0
4 G1 1 0 0
6 G2 0 1 Y
7 G2 0 1 Y
8 G2 0 1 Y

10 G3 0 0 1

11 G3 0 0 1

12 G3 0 0 1

i = p + Pr(dummyy)s; + B2(dummyz)s; + B3(dummys)s; + €3



Overparameterized

vij = o+ Si(dummyy)s; + Sa(dummys)s; + B3 (dummys)s; + €35

A Intercept dummyl  dummy2  dummy3
G1 1 1 0 0
G1 1 1 0 0
G1 1 1 0 0
G2 1 0 1 0
G2 1 0 1 0
G2 1 0 1 0
G3 1 0 0 1
G3 1 0 0 iy
G3 1 0 0 1



Overparameterized

vij = 0+ Si(dummyy )s; + Sa(dummyg)i; + S3(dummys)s; + €55

e three treatment groups
o four parameters to estimate
e need to re-parameterize
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Categorical predictor

¥i = p+ B1(dummys ); + Bo(dummys); + B3(dummys); + &

TION

Vi; = p+ Po(dummys);; + B3(dummys)s; + €3

yij:/1’+()éi+8ij i:p—l
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Categorical predictor

MEANS PARAMETERIZATION

Vi = Qo+ ‘52 (dummyg)i —+ /’33 (dummyg)i + &

Y A alpha dummy2 dummy3

2 G1 il 0 0
3 G1 1 0 0
4 G1 1 0 0
6 G2 1 1 0]
7 G2 1 1 0
8 G2 1 1 0
10 G3 s 0 1
11 G3 1 0 1
12 G3 1 0 1
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a%%g@gémé predictor
NS PARAVIETERIZATIOM

Vi = « + [9Do; + [3D3; + &5

Vi = Qp &4,
Y A where p= number of levels of the factor minus 1
200 &1 and D=dummy variables
300 Gl
400 Gl
600 G2
700 G2 2 et 2!
800 G2 : — €2
1000 63 - o €3
1100 G3 6 110 K <4
1200 G3 Tt L 0 xfaa]+es
8 =) (6% €6
10 1 0 1 €7
11 1 0 1 €g
12 1 0 1 &9
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Categorical

nredictor
CONTRASTS

Parameter Estimates Null Bypothesis

Intercept mean of control  Hp: = 3 =0
group

fo% meanof group2 Hp:an = ap = 0
minus mean of
control group

o mean of groupd  Hp: oz = g = 0

minus mean of
control group

> contrasts(A) <-contr.treatment
> contrasts(A)
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Categorical p

CONTRASTS

Parameter Estimates

Null Bypothesis

Intercept mean of control
group

fo% mean of group 2
minus mean of
control group

Qg mean of group 3
minus mean of
control group

Ho:pp=p1 =0

H()l 0%)

Bo: a3 =

(1220

I > summary (Im(Y~A))$coef



Assumptions

o Normality
o Homogeneity of variance
e Independence

o As for regression
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Jorked Examples

> day <- read.csv('../data/day.csv', strip.white=T)

l > head(day)

TREAT BARNACLE

ALG1
ALG1
ALG1
ALG1
ALG1
ALG2

o O WN

27
19
18
23
25
24
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Worked Examples

Question: what effects do different substrate types have on barnacle
recruitment

Linear model:

B&rnacleij ~ N(/,Lij, 0'2)

Mi;j e ,80 + ,BjTre&tij

/BO ~ N(O' Ul'Znt)
ﬁj = N(Ov U’%‘reat)

02 ~ caucny(0, 4)
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