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library(mixOmics)

library(elasticnet)

library(DiscriMiner)

library(sparseLDA)

library(MASS)

source("https://bioconductor.org/biocLite.R")

biocLite("impute")

library(PMA)

library(CCA)

data('breast.TCGA')

head('breast.TCGA')

# extrair dados (treinamento) de 3 BD

data = list(mRNA = breast.TCGA$data.train$mrna, 

            miRNA = breast.TCGA$data.train$mirna, 

            proteomics = breast.TCGA$data.train$protein)

lapply(data, dim)

# extrair dados de grupo (análises supervisionadas)

y = breast.TCGA$data.train$subtype

summary(y)

x1 <- as.data.frame(data$mRNA)

x1

x2 <- as.data.frame(data$miRNA)

x2

x3 <- as.data.frame(data$proteomics)

x3

#sPC: Componentes Principais Esparsos

#Análise dos dados x1

plot(colMeans(x1),diag(cov(x1)), main = "mRNA")

boxplot(x1, main = "mRNA")

x1.pc<-prcomp(x1)

names(x1.pc)

summary(x1.pc)

round(x1.pc$sdev[1:2],2)

biplot(x1.pc$x[,1:2], x1.pc$rotation[,1:2], var.axex=TRUE, main="m.RNA - PC 34%")

x1.spca1 <- spca(x1, K = 2, type = "predictor", sparse = "varnum", para = rep(10, 2)) 

names(x1.spca1)

x1.cargas1 <- x1.spca1$loadings

x1.cargas1

x1.spca2 <- spca(x1, K = 2, type = "predictor", sparse = "penalty", para = rep(1e-05, 2)) 

# using sparse=penalty "para" defines 1-norm penalty parameters (one per component)

x1.cargas2 <- x1.spca2$loadings

x1.cargas2

# Escolhemos a segunda abordagem

x1.cargas <- x1.cargas2

# calculamos os scores  T_{nxk} = Y_{nxp} *  W_{pxk} 

x1.escores <- as.matrix(x1) %*% x1.cargas

library(ggplot2)

x1.escores <- as.data.frame(x1.escores)

colnames(x1.escores) <- c("Z1", "Z2")

out1 = ggplot(x1.escores, main="Escores - sPC", aes(Z1, Z2)) + geom_point(alpha = 1)

out1

x1.var.explicada <- x1.spca2$pev

round(x1.var.explicada,3)

biplot(x1.escores[,1:2], x1.cargas[,1:2], var.axex=TRUE, main="mRNA - sPC 28%")

par(mfrow(c=1,2))

plot(x1.pc$rotation[,1],x1.spca2$loadings[,1],main="mRNA - Cargas_Comp1")

abline(a=0,b=1)

abline(h=0)

plot(x1.pc$rotation[,2],x1.spca2$loadings[,2],main="mRNA - Cargas_Comp2")

abline(a=0,b=1)

abline(h=0)

#sPC: Componentes Principais Esparsos

#Análise dos dados x2

plot(colMeans(x2),diag(cov(x2)), main = "miRNA")

boxplot(x2, main = "miRNA")

x2.pc<-prcomp(x2)

names(x2.pc)

summary(x2.pc)

biplot(x2.pc$x[,1:2], x2.pc$rotation[,1:2], var.axex=TRUE, main="mi.RNA - PC 32%")

x2.spca1 <- spca(x2, K = 2, type = "predictor", sparse = "varnum", para = rep(10, 2)) 

names(x2.spca1)

x2.cargas1 <- x2.spca1$loadings

x2.cargas1

x2.spca2 <- spca(x2, K = 2, type = "predictor", sparse = "penalty", para = rep(1e-05, 2)) 

# using sparse=penalty "para" defines 1-norm penalty parameters (one per component)

x2.cargas2 <- x2.spca2$loadings

x2.cargas2

# Escolhemos a segunda abordagem

x2.cargas <- x2.cargas2

# calculamos os scores  T_{nxk} = Y_{nxp} *  W_{pxk} 

x2.escores <- as.matrix(x2) %*% x2.cargas

library(ggplot2)

x2.escores <- as.data.frame(x2.escores)

colnames(x2.escores) <- c("Z1", "Z2")

out1 = ggplot(x2.escores, aes(Z1, Z2)) + geom_point(alpha = 1)

out1

x2.var.explicada <- x2.spca2$pev

round(x2.var.explicada,3)

biplot(x2.escores[,1:2], x2.cargas[,1:2], var.axex=TRUE, main="miRNA - Biplot sPC")

#sPC: Componentes Principais Esparsos

#Análise dos dados x1

plot(colMeans(x3),diag(cov(x3)), main = "Proteínas")

boxplot(x3, main = "Proteínas")

x3.pc<-prcomp(x3)

names(x3.pc)

summary(x3.pc)

biplot(x3.pc$x[,1:2], x3.pc$rotation[,1:2], var.axex=TRUE, main="Protein - Biplot PC")

x3.spca1 <- spca(x3, K = 2, type = "predictor", sparse = "varnum", para = rep(10, 2)) 

names(x3.spca1)

x3.cargas1 <- x3.spca1$loadings

x3.cargas1

x3.spca2 <- spca(x3, K = 2, type = "predictor", sparse = "penalty", para = rep(1e-05, 2)) 

# using sparse=penalty "para" defines 1-norm penalty parameters (one per component)

x3.cargas2 <- x3.spca2$loadings

x3.cargas2

# Escolhemos a segunda abordagem

x3.cargas <- x3.cargas2

# calculamos os scores  T_{nxk} = Y_{nxp} *  W_{pxk} 

x3.escores <- as.matrix(x3) %*% x3.cargas

library(ggplot2)

x3.escores <- as.data.frame(x3.escores)

colnames(x3.escores) <- c("Z1", "Z2")

out1 = ggplot(x3.escores, aes(Z1, Z2)) + geom_point(alpha = 1)

out1

x3.var.explicada <- x3.spca2$pev

round(x3.var.explicada,3)

biplot(x3.escores[,1:2], x3.cargas[,1:2], var.axex=TRUE, main="Protein - Biplot sPC")

par(mfrow=c(3,2))

plot(colMeans(x1),diag(cov(x1)), main = "mRNA")

boxplot(x1, main = "mRNA")

plot(colMeans(x2),diag(cov(x2)), main = "miRNA")

boxplot(x2, main = "miRNA")

plot(colMeans(x3),diag(cov(x3)), main = "Proteínas")

boxplot(x3, main = "Proteínas")

par(mfrow=c(3,2))

biplot(x1.pc$x[,1:2], x1.pc$rotation[,1:2], var.axex=TRUE, main="m.RNA - PC 34%")

abline(h=0); abline(v=0)

biplot(x1.escores[,1:2], x1.cargas[,1:2], var.axex=TRUE, main="mRNA - sPC 12%")

abline(h=0); abline(v=0)

biplot(x2.pc$x[,1:2], x2.pc$rotation[,1:2], var.axex=TRUE, main="miRNA - PC 32%")

abline(h=0); abline(v=0)

biplot(x2.escores[,1:2], x2.cargas[,1:2], var.axex=TRUE, main="miRNA - sPC 28%")

abline(h=0); abline(v=0)

biplot(x3.pc$x[,1:2], x3.pc$rotation[,1:2], var.axex=TRUE, main="Protein - PC 39%")

abline(h=0); abline(v=0)

biplot(x3.escores[,1:2], x3.cargas[,1:2], var.axex=TRUE, main="Protein - sPC 39%")

abline(h=0); abline(v=0)

par(mfrow=c(3,2))

plot(x1.pc$rotation[,1],x1.spca2$loadings[,1],main="mRNA - Cargas_Comp1")

abline(a=0,b=1)

abline(h=0)

plot(x1.pc$rotation[,2],x1.spca2$loadings[,2],main="mRNA - Cargas_Comp2")

abline(a=0,b=1)

abline(h=0)

plot(x2.pc$rotation[,1],x2.spca2$loadings[,1],main="miRNA - Cargas_Comp1")

abline(a=0,b=1)

abline(h=0)

plot(x2.pc$rotation[,2],x2.spca2$loadings[,2],main="miRNA - Cargas_Comp2")

abline(a=0,b=1)

abline(h=0)

plot(x3.pc$rotation[,1],x3.spca2$loadings[,1],main="Protein - Cargas_Comp1")

abline(a=0,b=1)

abline(h=0)

plot(x3.pc$rotation[,2],x3.spca2$loadings[,2],main="Protein - Cargas_Comp2")

abline(a=0,b=1)

abline(h=0)

#Exemplo da Aula 17 - AD Esparso

library(sparseLDA)

data(penicilliumYES)

X <- penicilliumYES$X 

Y <- penicilliumYES$Y 

dim(X)

dim(Y)

colnames(Y) <- c("P. Melanoconidium", "P. Polonicum", "P. Venetum")

#amostra teste 

Iout<-c(3,6,9,12) 

Iout<-c(Iout,Iout+12,Iout+24)

#dados de treinamento 

Xtr<-X[-Iout,] 

k<-3 

n<-dim(Xtr)[1]

## Normalize data 

Xc<-normalize(Xtr) 

Xn<-Xc$Xc 

p<-dim(Xn)[2]

#sDA com uma carga não-nula para cada direção discriminante 

#com Y como matriz de entrada

out <- sda(Xn, Y, lambda = 1e-6, stop = -1, maxIte = 25, trace = TRUE)

names(out)

out$beta

out$theta

out$fit

out$"varIndex"

out$"beta"

out$"varNames"

#Predizendo a amostra de treinamento 

train <- predict(out, Xn)

#validando na amostra teste

Xtst<-X[Iout,] 

Xtst<-normalizetest(Xtst,Xc)

test <- predict(out, Xtst) 

print(test$class)

#fator Y como impute 

Yvec <- factor(rep(colnames(Y), each = 8)) 

out2 <- sda(Xn, Yvec, lambda = 1e-6, stop = -1, maxIte = 25, trace = TRUE)

names(out2)

out2$beta

out2$theta

#sCCA: Exemplo de dados simulados da Aula 17

source("https://bioconductor.org/biocLite.R")

biocLite("impute")

library(PMA)

# CCA com type="standard"

# Dados simulados (simples)

u <- matrix(c(rep(1,25),rep(0,75)),ncol=1)

v1 <- matrix(c(rep(1,50),rep(0,450)),ncol=1)

v2 <- matrix(c(rep(0,50),rep(1,50),rep(0,900)),ncol=1)

set.seed(19)

x <- u%*%t(v1) + matrix(rnorm(100*500),ncol=500)

set.seed(90)

z <- u%*%t(v2) + matrix(rnorm(100*1000),ncol=1000)

dim(x)

dim(z)

# Pode rodar a CCA com parâmetros do default, ou pode usar 3 componentes

out <- CCA(x,z,typex="standard",typez="standard",K=3)

print(out,verbose=TRUE) #use  print(out)

# Use CCA.permute para escolher os valores ótimos dos valores dos parâmetros

perm.out <- CCA.permute(x,z,typex="standard",typez="standard",nperms=7)

print(perm.out)

plot(perm.out)

out <- CCA(x,z,typex="standard",typez="standard",K=1,penaltyx=perm.out$bestpenaltyx,penaltyz=perm.out$bestpenaltyz, v=perm.out$v.init)

print(out)

