#################################################
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#################################################

library(MANOVA.RM)

dat.long<-o2cons

dat.long

names(dat.long)

names(dat.long)<-c("O2","Staph","Time","Grup","Subj")

dat.long

library(reshape2)

dat.wide <- dcast(dat.long, Subj + Grup + Staph~ Time, value.var="O2")

dat.wide

dat<-dat.wide

attach(dat)

names(dat)

dat<-cbind(dat,c(rep(1:2,12),rep(3:4,12)))

names(dat)<-c("Subj","Grup","Staph","T6","T12","T18","Trat")

str(dat)

# Estatísticas Descritivas

#Centróides

mi.t <- colMeans(dat[,4:6])

mi.f1<-aggregate(cbind(T6,T12,T18) ~ Grup,data = dat, mean)

mi.f2<-aggregate(cbind(T6,T12,T18) ~ Staph,data = dat, mean)

mi.f12<-aggregate(cbind(T6,T12,T18) ~ Trat,data = dat, mean)

mi.t

mi.f1

mi.f2

mi.f12

mi1 <- c(mi.f12[1,2],mi.f12[1,3],mi.f12[1,4])

mi2 <- c(mi.f12[2,2],mi.f12[2,3],mi.f12[2,4])

mi3 <- c(mi.f12[3,2],mi.f12[3,3],mi.f12[3,4])

mi4 <- c(mi.f12[4,2],mi.f12[4,3],mi.f12[4,4])

#Construir o gráfico de perfis de médias

temp <- matrix(c(6,12,18,6,12,18,6,12,18,6,12,18),3,4)

graf <- matrix(0,3,4)

graf[1,1] <- mi.f12[1,2]

graf[1,2] <- mi.f12[2,2]

graf[1,3] <- mi.f12[3,2]

graf[1,4] <- mi.f12[4,2]

graf[2,1] <- mi.f12[1,3]

graf[2,2] <- mi.f12[2,3]

graf[2,3] <- mi.f12[3,3]

graf[2,4] <- mi.f12[4,3]

graf[3,1] <- mi.f12[1,4]

graf[3,2] <- mi.f12[2,4]

graf[3,3] <- mi.f12[3,4]

graf[3,4] <- mi.f12[4,4]

o2<-graf

matplot(temp, o2, main="Perfis de Médias",type="b", xlim=c(5,20),ylim=c(1.2,4.2))

#MANOVA: DCA 1 Fator em 4 níveis p=3

library(biotools)

mt<-boxM(dat[,4:6],as.factor(dat[,7]))

mt

names(mt)

mt$cov

round(mt$cov$'1',2) #s1

round(mt$cov$'2',2) #s2

round(mt$cov$'3',2) #s3

round(mt$cov$'4',2) #s4

round(mt$pooled,2)  #sc

s1<-mt$cov$'1'

s2<-mt$cov$'2'

s3<-mt$cov$'3'

s4<-mt$cov$'4'

s <- cov(dat[,4:6])

round(s,2) 

dim(dat)

n=48

SSTotal <- (n-1)*s

round(SSTotal,2)

G=4

SSW<-(n-G)*mt$pooled

round(SSW,2)

SSB <- SSTotal-SSW

round(SSB,2)

fit1 <- manova(as.matrix(dat[,4:6]) ~ as.factor(dat[,7]))

summary(fit1)  

names(fit1)

test1 <- summary(fit1, test="Pillai")

test2 <- summary(fit1, test="Wilks") 

test3 <- summary(fit1, test="Hotelling-Lawley") 

test4 <- summary(fit1, test="Roy") 

test1;test2;test3;test4

names(test1)

test1$SS  #matrizes de SQPC

test1$Eigenvalues

eigen(solve(SSW)%*%SSB)

test1$stats  #estatística de Pillai

lambda <- det(SSW)/det(SSTotal)  #lambda de Wilks

test2$stats # =lambda de Wilks

summary.aov(fit1)           # Tabelas de ANOVA

# Autovetores de E^(-1)H

Wmeioi <- (eigen(SSW)$vectors)%*%(diag((eigen(SSW)$values)^-0.5)%*%t(eigen(SSW)$vectors))

WBmeioi <- Wmeioi%*%SSB%*%Wmeioi

eigen(WBmeioi)

Wmeioi%*%eigen(WBmeioi)$vectors #T3 contribui mais para a discriminação

#Modelo MANOVA

model.matrix(fit1)  #parametrização casela de referência

fit1$coefficients   #estimativa dos efeitos

#ICB: comparação de Trat por variável

#variável T6

d12.1<-fit1$coefficients[2,1]

d13.1<-fit1$coefficients[3,1]

d14.1<-fit1$coefficients[4,1]

d23.1<-fit1$coefficients[3,1]-fit1$coefficients[2,1]

d24.1<-fit1$coefficients[4,1]-fit1$coefficients[2,1]

d34.1<-fit1$coefficients[4,1]-fit1$coefficients[3,1]

delta1<-qt(1-(0.05/(2*6)),48-4)*sqrt(SSW[1,1]/(48-4)*(2/12))

delta1

icb12.1<-c(d12.1-delta1,d12.1+delta1)

icb13.1<-c(d13.1-delta1,d13.1+delta1)

icb14.1<-c(d14.1-delta1,d14.1+delta1)

icb23.1<-c(d23.1-delta1,d23.1+delta1)

icb24.1<-c(d24.1-delta1,d24.1+delta1)

icb34.1<-c(d34.1-delta1,d34.1+delta1)

#variável T6

d12.1<-fit1$coefficients[2,1]

d13.1<-fit1$coefficients[3,1]

d14.1<-fit1$coefficients[4,1]

d23.1<-fit1$coefficients[3,1]-fit1$coefficients[2,1]

d24.1<-fit1$coefficients[4,1]-fit1$coefficients[2,1]

d34.1<-fit1$coefficients[4,1]-fit1$coefficients[3,1]

delta1<-qt(1-(0.05/(2*6)),48-4)*sqrt(SSW[1,1]/(48-4)*(2/12))

delta1

icb12.1<-c(d12.1-delta1,d12.1+delta1)

icb13.1<-c(d13.1-delta1,d13.1+delta1)

icb14.1<-c(d14.1-delta1,d14.1+delta1)

icb23.1<-c(d23.1-delta1,d23.1+delta1)

icb24.1<-c(d24.1-delta1,d24.1+delta1)

icb34.1<-c(d34.1-delta1,d34.1+delta1)

#variável T12

d12.2<-fit1$coefficients[2,2]

d13.2<-fit1$coefficients[3,2]

d14.2<-fit1$coefficients[4,2]

d23.2<-fit1$coefficients[3,2]-fit1$coefficients[2,2]

d24.2<-fit1$coefficients[4,2]-fit1$coefficients[2,2]

d34.2<-fit1$coefficients[4,2]-fit1$coefficients[3,2]

delta2<-qt(1-(0.05/(2*6)),48-4)*sqrt(SSW[2,2]/(48-4)*(2/12))

delta2

icb12.2<-c(d12.2-delta2,d12.2+delta2)

icb13.2<-c(d13.2-delta2,d13.2+delta2)

icb14.2<-c(d14.2-delta2,d14.2+delta2)

icb23.2<-c(d23.2-delta2,d23.2+delta2)

icb24.2<-c(d24.2-delta2,d24.2+delta2)

icb34.2<-c(d34.2-delta2,d34.2+delta2)

#variável T18

d12.3<-fit1$coefficients[2,3]

d13.3<-fit1$coefficients[3,3]

d14.3<-fit1$coefficients[4,3]

d23.3<-fit1$coefficients[3,3]-fit1$coefficients[2,3]

d24.3<-fit1$coefficients[4,3]-fit1$coefficients[2,3]

d34.3<-fit1$coefficients[4,3]-fit1$coefficients[3,3]

delta3<-qt(1-(0.05/(2*6)),48-4)*sqrt(SSW[3,3]/(48-4)*(2/12))

delta3

icb12.3<-c(d12.3-delta3,d12.3+delta3)

icb13.3<-c(d13.3-delta3,d13.3+delta3)

icb14.3<-c(d14.3-delta3,d14.3+delta3)

icb23.3<-c(d23.3-delta3,d23.3+delta3)

icb24.3<-c(d24.3-delta3,d24.3+delta3)

icb34.3<-c(d34.3-delta3,d34.3+delta3)

icb<-matrix(c(icb12.1,icb13.1,icb14.1,icb23.1,icb24.1,icb34.1,

icb12.2,icb13.2,icb14.2,icb23.2,icb24.2,icb34.2,

icb12.3,icb13.3,icb14.3,icb23.3,icb24.3,icb34.3),2,18)

round(t(icb),2)

# MANOVA: DCA fatorial 2x2

Fit2 <- manova(as.matrix(dat[,4:6]) ~ as.factor(dat[,2])*as.factor(dat[,3]))

summary(fit2)  

