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The linear model

Two-factor

Low N Medium N High N
Low temp. XXX XXX XXX
High temp XXX XXX XXX

Vig = pt+os+ B+ B+ e

o (v; is the effect of the i, temperature
. 63- ig the effect of the ji, nitrogen level

o (;[3; is the effect of the ijy, interaction.



R B B-R-R- B E-R-RE-R- R R-B-R-R- RN

Two-factor

The linear model

Low N Medium N High N

Low temp.

High temp

XXX XXX XXX
XXX XXX XXX
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The linear model

Two-factor

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

Low Low NA
Low Low NA
Low Low NA
Low Medium NA
Low Medium NA
Low Medium NA
Low High NA
Low High NA
Low High NA
High Low NA
High Low NA
High Low NA
High Medium NA
High Medium NA
High Medium NA
High High NA
High High NA
High High NA
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The linear model

Two-factor

Low N Medium ¥ High ¥
Low temp. XXX XXX XXX
Bigh temp XXX XXX XXX

vi = B + b1 + Boi + B3 + Bas + Bs: + Pe: + &

e [y is the mean of the Ty, : Ny group

o 31 is the difference between Ty : Ny and
T : Ny

e (39 is the difterence between Ty, : Ny and

m . AT



The linear model

Two-factor

Low N Medium N High N
Low temp. XXX XXX XXX
Hightemp XXX XXX XXX

Vig =+ o5+ B+ s+ Exp

e (y; i the effect of the i, temperature at
the base levelof (3



Factorial A

Factor MS F-ratio (pboth F-ratio (A F-ratio (both
tixed) fixed, B ran- random)
dom)
A MS,  MS./MSgewa ¥S,/MSap MS,/MShp
B MSp  MSp/MSpesia MSp /MSpesia MSp/MSap
AB MSpp MSpp/MSpesia ¥S»:5/ MSpesia ¥S4:5/MSpesia
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When balanced

SSrorar, = S8 + S8p + 8845 + SSpesia




|

1 MEEEERERRE RN 0 aun
EE PP EEPPRROTEYERETRSERERENTERTRRRE

Factoral ANOVA

DESIGNEBALANGCE

e Wnen balanced

SSrorar, = 85, + 555 + 55,5 + SOgegia

e When not balanced

SStorar 7 S84 + SSp + SSa.5 + SSgesia
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Factoral ANOVA

DESIGNEBALANGCE

e When balanced

SSrorar, = 55, + 555 + SS8,.5 + SCgegia

e Whnen not balanced

SStorar, 7 S84 + SSp + SSp.5 + SSgesia

PN 1> 7 NP N . Bl e Ta B 4 ¢ DU, i e Ta A
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Factorial ANOVA

ASSUMPTIONS

o Normality
o Homogeneity of variance
e Independence

e Considerations for Balance
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lorked examples

> #Worked examples
> stehman <- read.csv('../data/stehman.csv', strip.white=T)

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

. > head(stehman)

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



orked Examples

Question: what effects do pH and health have on the bud emergence
rating of spruce seedlings

Linear model:

Budsi = 1+ s + G5+ oufs + Eige e~ N(0, 02)



lorked Examples

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

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



Vorked Examples

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

Linear model:

Recruitsiy = p+ o + B5 + S + € CRa /\/‘(0v 02)
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