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• Diseño factorial: experimentos cubriendo 
todas las combinaciones de los niveles 
que pueden tomar los factores 
experimentales 

• Diseño balanceado: mismo numero de 
observaciones por celda 

• Diseño no balanceado: distinto numero de 
observaciones 
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Modelo ANOVA 
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K-esima media en la celda (i,j) 

Media global 
Efecto principal del primer factor 

Efecto principal del segundo factor 

Interaccion entre los dos factores 

Termino de error ddp 
Normal (0,      ) 



•  Especificación en R 
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Caso especial ! 



Test de hipotesis 

•  F-test sobre los efectos. 
• Hipotesis nula: efectos identicos 
•  Asunciones:  

– Observaciones independientes 
– Celdas normalmente distribuidas 
– Misma varianza 
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MANOVA 
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Medida de la h-esima variable con el nivel i del factor 

Media de la h-esima variable  
Efecto del nivel i en la variable h 

Termino de error con ddp 
Normal multivariada 

ddp Normal Multivariada 

Hipotesis nula: los efectos son los mismos para todos los niveles 



Caso 1 ANOVA 
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" data(weightgain) 

> View(weightgain) 



•  Estadisticas sumarias 

•  Visualizacion 
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tapply(weightgain$weightgain, list(weightgain$source, weightgain$type), mean) 

tapply(weightgain$weightgain,list(weightgain$source, weightgain$type), sd) 

 plot.design(weightgain) 



•  AOV 

•  Visualizacion 

•  coeficientes 

Estadistica para el comportamiento, 
Magister UA,Sept. 2017 

 wg_aov <- aov(weightgain ~ source * type, data = weightgain) 

 summary(wg_aov) 

 interaction.plot(weightgain$type, weightgain$source, weightgain$weightgain) 

coef(wg_aov) 

coef(aov(weightgain ~ source + type + source:type, data = weightgain, 
contrasts = list(source = contr.sum))) 



Caso 2 ANOVA 
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>data(foster) 

> View(foster) 



•  Visualization 

•  Analysis (umbalanced design) 

•  Posthoc analysis 
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 plot.design(foster) 

 summary(aov(weight ~ litgen * motgen, data = foster)) 

 summary(aov(weight ~ motgen * litgen, data = foster)) 

 foster_aov <- aov(weight ~ litgen * motgen, data = foster) 

 foster_hsd <- TukeyHSD(foster_aov, "motgen") 
 plot(foster_hsd) 



Caso 3 MANOVA 
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" data(skulls) 

" View(skulls) 



•  Exploration 

•  Visualization 
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means <- aggregate(skulls[,c("mb", "bh", "bl", "nh")], list(epoch = skulls$epoch), mean) 

 pairs(means[,-1], 
+ panel = function(x, y) { 
+ text(x, y, abbreviate(levels(skulls$epoch))) 
+ }) 

pairs(means) 



•  Analysis 
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 skulls_manova <- manova(cbind(mb, bh, bl, nh) ~ epoch, data = skulls) 

 summary(skulls_manova, test = "Pillai") 

 summary(skulls_manova, test = "Wilks") 

 summary(skulls_manova, test = "Hotelling-Lawley") 

 summary(skulls_manova, test = "Roy") 



•  Posthoc analysis 

• Comparando epocas 
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 summary.aov(skulls_manova) 

 summary(manova(cbind(mb, bh, bl, nh) ~ epoch, data = skulls, 
+ subset = epoch %in% c("c4000BC", "c3300BC"))) 

 summary(manova(cbind(mb, bh, bl, nh) ~ epoch, data = skulls, 
+ subset = epoch %in% c("c4000BC", "c1850BC"))) 

 summary(manova(cbind(mb, bh, bl, nh) ~ epoch, data = skulls, 
+ subset = epoch %in% c("c4000BC", "c200BC"))) 

 summary(manova(cbind(mb, bh, bl, nh) ~ epoch, data = skulls, 
+ subset = epoch %in% c("c4000BC", "cAD150"))) 


