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## observed sample data

dat <- data.frame(X=c(-43,-43, 52,-55,287,-36,49,77,33,-130,-52,-86,10,-95,34),
Y=c(65,-38,48,-166,144,-64,128,-67,159,-5,-36,-55,45,-164,6))

## number of subjects

N <- nrow(dat)

## calculate correlation

R <- cor(dat$X, datsy)
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## bootstrap percentile method
## set seed for reproducible purpose
set.seed(100)
## resample 1000 times
Nboot=1000
## R calculated in each bootstrap sample
Rboot=numeric(length=Nboot)
for (i1 in 1:Nboot){
bootIdx <- sample(1:N, replace=TRUE)
bootSample <- dat[bootIdx, ]
Rboot[1] <- cor(bootSample$X, bootSamples$y)
}
## CI = (0.2564250, 0.8083004)
CI <- quantile(Rboot, probs = c(0.025, 0.975))
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## randomization method

set.seed(100)

## randomize 1000 times

Nrand=1000

Rrand=numeric(length=Nrand)

for (1 in 1:Nrand){
randIdx <- sample(1:N, replace=FALSE)
randSample <- dat$X[randIdx]
Rrand[i] <- cor(randSample, dats$y)

}

## multiply 2 to get two-sided p-value

## p-value = 0.01624078

Pvalue <- 2* sum(Rrand >= R)/Nrand



Randomization distribution when null hypothesis is true
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## math model method using Fisher's Z transformation
Z <- atanh(R)

S <- 1/sqrt(N-3)

CI <- c(Z-1.96*S, Z+1.96*S)

## CI=(0.1266600, 0.8507745)

CI <- tanh(CI)

## p-value=0.0162

Pvalue <- 2*pnorm(abs(Z), mean=0,sd=S, lower.tail = F)
## compare with R's cor.test

## CI=(0.1273311, 0.8509570)

## p-value=0.01795

cor.test(datsX, datsy)
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