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## custom functions used in CPM
## calculate correlation matrix
calcCORR <- function(x, y){
NSUB <- nrow(x)
R <- cor(y, x)
Tvalue <- R/sqrt((1-R"2)/(NSUB-2))
Pvalue <- 2*pt(abs(Tvalue), NSUB-2, lower.tail=FALSE)
CORRmat <- rbind(R, Pvalue)
return(CORRmat)
}
## create feature selection mask
createMask <- function(CORRmat, pthr){
R <- CORRmat[1,]
Pvalue <- CORRmat[2, ]
posmask <- (R > Q) * (Pvalue < pthr)
negmask <- (R < 0) * (Pvalue < pthr)
mask <- rbind(posmask,negmask)
return(mask)
}
## summarize features by summing the all features
sumFeature <- function(x, mask){
posmask <- mask|[1,]
negmask <- mask[2,]
posSum <- rowSums(x[ ,posmask == 1, drop=FALSE])
negSum <- rowSums(x| ,negmask == 1, drop=FALSE])
AllSum <- data.frame(Pos=posSum, Neg=negSum)
return(AllSum)
}
## K-fold CV CPM
CPM_CV <- function(x, y, pthr, K){
## x is a subject by brain-feature dataframe
## y 1s a vector representing behavior data
## pthr is the significance level to select features
## K means the K-fold CV
NSUB <- nrow(x)
y_predict <- numeric(length = NSUB)
## randomly split the data into K folds
rand_idx <- sample(NSUB)
folds <- cut(c(1:NSUB), breaks=K, labels=FALSE)
for (fold_idx in c(1:K)){
sub_idx <- which(folds == fold_1idx, arr.ind=TRUE)
x_train <- x[-rand_idx[sub_idx], ]|
y_train <- y[-rand_1idx[sub_idx]]
x_test <- x[rand_1idx[sub_idx],.,drop=FALSE]
## calculate correlation between x and vy
corr_train <- calcCORR(x_train, y_train)
## create feature selection mask



mask_train <- createMask(corr_train, pthr)
## summarise
sum_train <- sumFeature(x_train, mask_train)
## fit linear model
model_train <- lm(y_train ~ Pos + Neg, data = sum_train)
## predict
sum_test <- sumFeature(x_test, mask_train)
y_predict[rand_idx[sub_idx]] <- predict(model_train, sum_test)
}
## evaluate model performance
output <- cor(y, y_predict)
return(output)

## invoke custom functions defined above and do permutation test

## significance level for feature selection

pthr <- 0.05
## 10-fold CV
K <- 10

## number of permutations
nperm <- 1000
## the correlation between real and predicated data
acc_real <- CPM_CV(brain_dat, behavior_dat, pthr, K)
## permutation procedure to obtain the null distribution
NSUB <- nrow(brain_dat)
acc_null <- numeric(length=nperm)
for (perm_idx in c(1:nperm)){

acc_null[perm_idx] <- CPM_CV(brain_dat, behavior_dat[sample(NSUB)], pthr, K)
}
acc_all <- c(acc_real, acc_null)
Pvalue <- sum( acc_all >= acc_all|1])/length(acc_all)
output <- c(acc_real, Pvalue)



