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

#######   ALGUNS COMANDOS R - Apoio Aula04#######

#######   MAE5776 – IME - 2o.Sem-2020     #######    

#######   Profa. Júlia Maria Pavan Soler  #######

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

library(MASS)

library(DiscriMiner)

library(biotools)

##Dados: pardais

pard<-read.table('E:\\MAE5776-2020\\Dados\\pardais.csv', header = TRUE, sep=';', dec=',')

pard

head(pard)

attach(pard)

names(pard)

str(pard)

ct <- table(grup); ct
n1<-21

n2<-28

p=5
pairs(pard[,3:7]) #matrix de gráficos de dispersão

pairs(pard[,3:7], pch=23, bg=c('red', 'blue')[pard$grup])

mi<-colMeans(pard[,3:7]) 

round(mi,2)

y<-as.matrix(pard[,3:7])

mig<-aggregate(y~pard$grup,data = pard, mean) #Vetor centróide por grupo

round(mig[,2:6],2)

d.barra<-mig[1,-1]-mig[2,-1]

round(d.barra,2)

yg<-pard[,2:7]

s1 <- cov(yg[which(yg$grup == 0),c(2:6)]);

round(s1,2)

s2 <- cov(yg[which(yg$grup == 1),c(2:6)]);

round(s2,2)

sc=((n1-1)*s1+(n2-1)*s2)/(n1+n2-2)

round(sc,2)

mt<-boxM(pard[,3:7],pard[,2])

mt
names(mt)

T2<-(1/n1+1/n2)^(-1)*as.matrix(d.barra)%*%solve(sc)%*%t(as.matrix(d.barra))

T2

((n1+n2-2)*p)/(n1+n2-p-1)*qf(0.95,p,n1+n2-p-1)

##MANOVA

fit.m <- manova(as.matrix(pard[,3:7])~ as.factor(pard$grup))

summary(fit.m, test="Wilks") 

summary(fit.m, test="Pillai") 

summary(fit.m, test="Hotteling-Lawley") 

summary(fit.m, test="Roy") 

summary(fit.m)

names(fit.m)

aov(fit.m)

#ANOVA

fit1<-lm(pard[,3]~pard$grup)

anova(fit1)

fit2<-lm(pard[,4]~pard$grup)

anova(fit2)

fit3<-lm(pard[,5]~pard$grup)

anova(fit3)

fit4<-lm(pard[,6]~pard$grup)

anova(fit4)

fit5<-lm(pard[,7]~pard$grup)

anova(fit5)

#Dados Iris

attach(iris)

head(iris)

str(iris)

##Iris: p=4 e G=2

yg <- iris[-(51:100),]

table(yg$Species)
n1<-50

n2<-50

p=4
####ANÁLISE DESCRITIVA

pairs(yg[,-5]) #matrix de gráficos de dispersão

# plot iris com diferentes cores

class.vector <- numeric(100)

class.vector[yg$Species == 'setosa'] <- 1

class.vector[yg$Species == 'virginica'] <- 3

pairs(yg[,-5], pch=23, bg=c('red', 'blue')[class.vector])

mig<-aggregate(as.matrix(yg[,-5])~as.factor(yg[,5]),data=data.frame(yg), mean) #Vetor centróide por grupo

round(mig[,2:5],3)

d.barra<-mig[1,-1]-mig[2,-1]

round(d.barra,3)

library(DiscriMiner)

SSw<-withinSS(yg[,-5],yg[,5])  

Sc<-SSw/(100-1)

round(Sc,2)

library(biotools)

mt<-boxM(yg[,-5],yg[,5])

mt

names(mt)

round(mt$cov$setosa,2)

round(mt$cov$virginica,2)

round(mt$pooled,2)

##Há evidencia amostral para a homogeneidade das matrizes de covâriancia?

s1<-cov(yg[1:50,1:4])

s2<-cov(yg[51:100,1:4])

d.barra<-as.matrix(d.barra)

T2<-d.barra%*%solve(s1/50+s2/50)%*%t(d.barra)

T2

qchisq(0.95,p)

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

# Compações Múltiplas

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

s1<-cov(yg[1:50,1:4])

s2<-cov(yg[51:100,1:4])

d.barra<-as.matrix(d.barra)

##Comparações Simultâneas
T2S1<-d.barra[1]*(s1[1,1]/50+s2[1,1]/50)^(-1)*(d.barra[1])

T2S2<-d.barra[2]*(s1[2,2]/50+s2[2,2]/50)^(-1)*(d.barra[2])

T2S3<-d.barra[3]*(s1[3,3]/50+s2[3,3]/50)^(-1)*(d.barra[3])

T2S4<-d.barra[4]*(s1[4,4]/50+s2[4,4]/50)^(-1)*(d.barra[4])

ICS1i<- d.barra[1]-sqrt((s1[1,1]/50+s2[1,1]/50)*qchisq(0.95,4))

ICS1s<- d.barra[1]+sqrt((s1[1,1]/50+s2[1,1]/50)*qchisq(0.95,4))

T2S1;ICS1i;ICS1s

ICS2i<- d.barra[2]-sqrt((s1[2,2]/50+s2[2,2]/50)*qchisq(0.95,4))

ICS2s<- d.barra[2]+sqrt((s1[2,2]/50+s2[2,2]/50)*qchisq(0.95,4))

T2S2;ICS2i;ICS2s

ICS3i<- d.barra[3]-sqrt((s1[3,3]/50+s2[3,3]/50)*qchisq(0.95,4))

ICS3s<- d.barra[3]+sqrt((s1[3,3]/50+s2[3,3]/50)*qchisq(0.95,4))

T2S3;ICS3i;ICS3s

ICS4i<- d.barra[4]-sqrt((s1[4,4]/50+s2[4,4]/50)*qchisq(0.95,4))

ICS4s<- d.barra[4]+sqrt((s1[4,4]/50+s2[4,4]/50)*qchisq(0.95,4))

T2S4;ICS4i;ICS4s

1-pchisq(T2S1,4)

1-pchisq(T2S2,4)

1-pchisq(T2S3,4)

1-pchisq(T2S4,4)

#Comparações de Bonferroni

t1<-d.barra[1]*sqrt((s1[1,1]/50+s2[1,1]/50)^(-1))

t2<-d.barra[2]*sqrt((s1[2,2]/50+s2[2,2]/50)^(-1))

t3<-d.barra[3]*sqrt((s1[3,3]/50+s2[3,3]/50)^(-1))

t4<-d.barra[4]*sqrt((s1[4,4]/50+s2[4,4]/50)^(-1))

ICB1i<- d.barra[1]-sqrt(s1[1,1]/50+s2[1,1]/50)*qt(1-0.05/2*4,98)

ICB1s<- d.barra[1]+sqrt(s1[1,1]/50+s2[1,1]/50)*qt(1-0.05/2*4,98)

d.barra[1]; t1;ICB1i;ICB1s

ICB1s-ICB1i

ICS1s-ICS1i

ICB2i<- d.barra[2]-sqrt(s1[2,2]/50+s2[2,2]/50)*qt(1-0.05/2*4,98)

ICB2s<- d.barra[2]+sqrt(s1[2,2]/50+s2[2,2]/50)*qt(1-0.05/2*4,98)

d.barra[2]; t2;ICB2i;ICB2s

ICB2s-ICB2i

ICS2s-ICS2i

ICB3i<- d.barra[3]-sqrt(s1[3,3]/50+s2[3,3]/50)*qt(1-0.05/2*4,98)

ICB3s<- d.barra[3]+sqrt(s1[3,3]/50+s2[3,3]/50)*qt(1-0.05/2*4,98)

d.barra[3]; t3;ICB3i;ICB3s

ICB3s-ICB3i

ICS3s-ICS3i

ICB4i<- d.barra[4]-sqrt(s1[4,4]/50+s2[4,4]/50)*qt(1-0.05/2*4,98)

ICB4s<- d.barra[4]+sqrt(s1[4,4]/50+s2[4,4]/50)*qt(1-0.05/2*4,98)

d.barra[4]; t4;ICB4i;ICB4s

ICB4s-ICB4i

ICS4s-ICS4i

##Estatística "t" univariada

pt1<- pt(c(abs(t1)), df=98, lower.tail=FALSE)

pt2<- pt(c(abs(t2)), df=98, lower.tail=FALSE)

pt3<- pt(c(abs(t3)), df=98, lower.tail=FALSE)

pt4<- pt(c(abs(t4)), df=98, lower.tail=FALSE)

results <- 2*c(pt1,pt2,pt3,pt4)

results  

p.adjust.methods

padjustB <- p.adjust(results,method="bonferroni")

padjustFDR <- p.adjust(results,method="fdr")

padjustHOLM <- p.adjust(results,method="holm")

cbind(results,padjustB,padjustFDR,padjustHOLM)

##Iris: p=4 e G=3

fit.m <- manova(as.matrix(iris[,-5]) ~ as.matrix(as.factor(iris[,5])))

summary(fit.m, test="Wilks") 

summary(fit.m, test="Pillai") 

summary(fit.m, test="Hotteling-Lawley") 

summary(fit.m, test="Roy") 

summary(fit.m)

aov(fit.m)

##Formule as hipóteses sob teste

library(DiscriMiner)

SSw<-withinSS(as.matrix(iris[,-5]),as.factor(as.matrix(iris[,5])))  

round(SSw,2)

SSb<-betweenSS(as.matrix(iris[,-5]),as.factor(as.matrix(iris[,5])))

round(SSb,2)

round(SSw+SSb,2)

lambdaW<-det(SSb)/det(SSw+SSb)

fW<-((150-4-2)/4)*((1-sqrt(lambdaW))/sqrt(lambdaW))

fW

qf(0.99,2*4,2*(150-4-2))

qf(0.99,2,147)

1-pf(119.27,2,147)

##Qual a importância de cada variável para o ajuste?

##Equação determinantal: (H - lambda E)L=0

E<-SSw

H<-SSb

deE<-eigen(E)

diagE<-diag(deE$values)

solve(diagE)

Eim<-(deE$vectors)%*%solve(diagE)^0.5%*%t(deE$vectors)

Eim #E^(-0.5)

M<-Eim%*%H%*%t(Eim)

L<-Eim%*%eigen(M)$vectors

L
t(L)%*%E%*%L
L[,1:2]

eigen(M)$values

