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* Efron’s Bootstrap Percentile Confidence interval
’ Hall’s Percentile Confidence interval

S Centered Bootstrap Percentile Method
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? Bootstrap bias-corrected accelerated (BCa) interval

0 Any systematic failure of a sample to represent its population base
" Bootstrap tilting interval
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> educ <- scan()
1: 12 9 5 715 7
21: 9 10 312 6 1
41:

1 1 28 20 12

13 8
19 3 13 11

7 8 7 6 12 7 12 5 2 8
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> var.boot <- bootstrap (data = educ, statistic = var, B = 1000)

> var.boot

> summary (var.boot)

Number of Replications: 1000
Summary Statistics:

Observed Bias Mean SE
var 29.31 -0.4106 28.9 9.691

Empirical Percentiles:
2.5% 5% 95% 97.5%
var 13.2 14.83 46.72 50.16

BCa Confidence Limits:
2.5% 5% 95% 97.5%
var 16.88 18.54 56.43 62.47

> limits.emp (var.boot)

2.5% 5% 95% 97.5%
var 12.91242 14.50413 47.15705 50.87436
> limits.bca (var.boot)

2.5% 5% 95% 97.5%
var 16.23172 17.6609 57.54335 68.73875

3,5 03l Ol o Sz iz J13ges 9 G SOl 3l odd Adgi uilly Ve v @595 dllbe sl

> par (mfrow=c(1,2))
> plot(var.boot)
> ggnorm (var.boot)

3,5 a5 Olg e |, median, mad, min, max, stdev s o L Statistic ol yon &
s law.data pby Gl Cgz sl S 1051 Guw sy (Shasods g o0 S5 il Sgy 02255 5,5 S Sl

P.:..S o Sl dadlbo 3550 jurie 95 wlwl
> school <- 1:15
> lsat <- c¢(576,635,558,578,666,580,555,661,651,605,653,575,545,572,594)
> gpa <- ¢(3.39,3.30,2.81,3.03,3.44,3.07,3.00,3.43,3.36,3.13,3.12,
2.74,2.76,2.88,2.96)

2 Wide Intervals



> law.data <- data.frame (School = school, LSAT = lsat, GPA = gpa)
> plot(lsat, gpa, xlab="LSAT", ylab="GPA")

> cor.boot <- bootstrap (law.data, cor (LSAT,GPA), B=1000)
> summary (cor.boot)

Number of Replications: 1000
Summary Statistics:

Observed Bias Mean SE
Param 0.7764 -0.004849 0.7715 0.1324

Empirical Percentiles:
2.5% 5% 95% 97.5%
Param 0.4661 0.5275 0.9435 0.9564

BCa Confidence Limits:
2.5% 5% 95% 97.5%
Param 0.3561 0.4137 0.9219 0.9367

> par (mfrow=c(1,2))
> plot(cor.boot)
> ggnorm(cor.boot)

3,5 03wl Olgi oo 85LeT uilio 5 )libiusl Loz duslone (sl o il Srgs 5l das sl K g

> jack.after.bootstrap (cor.boot, functional = mean)

Functional Under Consideration: mean

Functional of Bootstrap Distribution of Parameters:
Func SE.Func

Param 0.7715 0.1497

Hre Olyol @595 anllhie sl il S o2 oSl (5 5 IS
> std. jack <- jackknife (data = educ, statistic = stdev)
> summary (std. jack)

Number of Replications: 40
Summary Statistics:

Observed Bias Mean SE
stdev 5.414 -0.09908 5.411 1.036

Empirical Percentiles:
2.5% 5% 95% 97.5%
stdev 5.141 5.212 5.484 5.484

> par (mfrow=c(1,2))
> plot(std. jack)
> ggnorm(std. jack)

O e b 22595 dalllie (sl sl S o y9SUl (5 50
> cor.jack <- jackknife (data = law.data, statistic = cor (LSAT,GPA))
> summary (cor. jack)

Number of Replications: 15
Summary Statistics:

Observed Bias Mean SE
Param 0.7764 -0.006474 0.7759 0.1425

Empirical Percentiles:
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2.5% 5% 95% 97.5%
Param 0.733 0.7347 0.8406 0.8668

> par (mfrow=c(1,2))
> plot(cor. jack)
> ggnorm(cor. jack)

9 (o 03liiwl block.size awlis H1 (S ol & il Ogr Ghgs 4 Olwwlona ploxil (sl 2

> block.boot <- bootstrap(data = educ, statistic = var, B = 1000,
block.size = min(10, B))
> summary (block.boot)

Number of Replications: 1000
Summary Statistics:

Observed Bias Mean SE
var 29.31 -0.8267 28.48 9.471

Empirical Percentiles:
2.5% 5% 95% 97.5%
var 13.63 14.81 45.62 49.77

BCa Confidence Limits:
2.5% 5% 95% 97.5%
var 17.03 18.24 57.23 61.33
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> Boot.CI <- function(x, alpha = 0.1, B = 1000){

n <- length(x)
xbar <- rep(T, B)
for(b in 1:B){
Boot.sample <- sample(x, n, T)
xbar[b] <- mean (Boot.sample)

}
mean.xbar <- mean (xbar)
sd.xbar <- sqgrt(var (xbar))

xbar <- sort (xbar)
Q1 <- xbar[round(alpha * B)]
Q2 <- xbar[round((1 - alpha) * B)]
return(Q1, Q2)

}

> boot <- function(y, B=10){
n <- length(y)
men <- med <- rep(T, B)
for(b in 1:B){
Boot.sample <- sample(y, size = n, replace = T)
men[b] <- mean (Boot.sample)
med[b] <- median (Boot.sample)
}
mean.mean <- mean (men)
med.med <- median (med)
mean <- quantile(men,c(0.05,0.95))
median <- quantile (med,c(0.05,0.95))
return (men, med, mean.mean, med.med, mean, median)

}
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> boot <- function(n = 100, alpha = 2, beta = 3, B = 500){
men <- med <- s <- s2 <- rep(NA, B)
gam.dat <- rgamma(n, alpha, beta)
for(b in 1:B) {
Boot.sample <- sample(gam.dat, size = n, replace = T)
men[b] <- mean (Boot.sample)
med[b] <- median (Boot.sample)
s[b] <- sqgrt(var (Boot.sample))
s2[b] <- var(Boot.sample)
}
hist(s), hist(s2), hist(men), hist (med)
mean.mean <- mean(men) ; med.med <- median (med)
sd.s <- sgrt(var(s)) ; sd.s2 <- sqgrt(var(s))
return ("The Bootstrap estimate for Mean, Median, S, S2
are", mean.mean, med.med, sd.s, sd.s2)

}
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> Boot.CI <- function(x, alpha = 0.1){

B <- 1000

n <- length(x)

xbar <- rep(NA, B)

for(b in 1:B) {

Boot.sample <- sample(x, n, T)

xbar[b] <- mean (Boot.sample)

}

hist (xbar)

mean.xbar <- mean (xbar)

sd.xbar <- sqgrt(var (xbar))

xbar <- sort (xbar)

Q1 <- xbar[round(alpha * B)]

Q2 <- xbar[round((1 - alpha) * B)]

return ("Bootstrap Mean of xbar =", mean.xbar,
"Bootstrap SD of xbar =", sd.xbar, "1-", alpha,
"(l-alpha)$ Bootstrap confidence Interval is", Q1, Q2)

}
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> t22 <- function(x, alpha = 0.05, B = 1000){
n <- length (x)
s <- rep(NA, B)
s2 <- rep(NA, B)
mmode <- rep(NA, B)
mmedian <- rep(NA, B)
for(b in 1:B) {
boot.sample <- sample(x, n, T)
mmedian[b] <- median (boot.sample)
mmode [b] <- mean (boot.sample)-3* (mean (boot.sample)-median (boot.sample))
s[b] <- sqgrt(var (boot.sample))
}
mmedian <- sort (mmedian)
mmode <- sort (mmode)
s <- sort(s)
Q1 <- mmedian[round((alpha/2) * B)]
Q2 <- mmedian[round((1 - alpha/2) * B)]



Q3 <- mmode [round( (alpha/2) * B)]

Q4 <- mmode[round((1 - alpha/2) * B)]

Q5 <- s[round((alpha/2) * B)]

Q6 <- s[round((1 - alpha/2) * B)]

conf.med <- c(Q1, Q2)

conf.mode <- c(Q3, 04)

conf.s.d <- c(Q5, Q6)

return (" (l1-alpha) $bootstrap confidence interval for median is"
conf.med, " (l-alpha)$bootstrap confidence interval for mode is"
conf.mode, '"(l-alpha)$%bootstrap confidence interval for
standard.devation is" = conf.s.d)

}
> t22 (rnorm(20))
$" (1-alpha)8bootstrap confidence interval for median is":
[1] -0.4424511 0.2432942

$" (1-alpha) 8bootstrap confidence interval for mode is":
[1] -0.8401888 0.6366904

$§" (1-alpha) $bootstrap confidence interval for standard deviation is":
[1] 0.4152879 0.7683815
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Ll ol | "Reject Normality Assumption” & yguais| ju »d 9 "Accept Normality Assumption”
> t23 <- function(x, alpha = 0.05, B = 1000){
n <- length (x)
m4 <- rep(NA, B)
k.m4 <- rep(NA, B)
ske <- rep(NA, B)
for(b in 1:B) |
boot.sample <- sample(x, n, T)
m4[b] <- mean(((boot.sample) - mean (boot.sample)) *4)
k.m4[b] <- ((m4[b])/(sgrt(var (boot.sample)*4)) - 3)
ske[b] <- (3*(mean (boot.sample) -
median (boot.sample)))/sqrt (var (boot.sample))
}
Q1 <- k.m4[round((alpha/2) * B)]
Q2 <- k.m4[round((1 - alpha/2) * B)]
Q3 <- ske[round((alpha/2) * B)]
Q4 <- ske[round((1 - alpha/2) * B)]
k.m4.conf <- c(Q1, Q2)
ske.conf <- c(Q3, 0Q4)
if(Q2 - Q1 <= 0 && Q4 - Q3 >= 3) cat("Accept Normality Assumption')
else cat("Reject Normality Assumption')
list(k.m4.conf = k.m4.conf, ske.conf = ske.conf)

}
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> t21 <- function(n = 100, alpha = 2, beta = 3, B = 500)(

s <- rep(NA, B)

s2 <- rep(NA, B)

mmean <- rep(NA, B)

mmedian <- rep(NA, B)

m4 <- rep(NA, B)

k.m4 <- rep(NA, B)

ske <- rep(NA, B)

gam.dat <- rgamma(n, alpha, beta)

for(t in 1:B) {

boot.sample <- sample(gam.dat, size = n, replace = T)



mmean[t] <- mean (boot.sample)

mmedian[t] <- median (boot.sample)

s[t] <- sgrt(var (boot.sample))

s2[t] <- var (boot.sample)

m4[t] <- mean((boot.sample - mmean([t]) *4)

k.md[t] <- (((m4[t])/(sqgrt(s2[t])*4)) - 3)

ske[t] <- (3 * (mmean[t] - mmedian([t]))/sqrt(s2[t])
}
hist(k.m4),; hist (ske)
m.m4 <- mean((m4 - mean (m4)) *4)
k.k.m4 <- ((m.m4/sqrt(var(m4))*4) - 3)
s.ske <- ((3 * (mean(mmean) - median(mmedian)))/sqrt(var(m4)))
return(k.m4, ske, k.k.m4d, s.ske)

}
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> t25 <- function(x, alpha = 0.05, B = 1000){
n <- 15
g2 <- quantile(x,0.5)
pl0 <- quantile(x,0.1)
P75 <- quantile(x,0.75)
mean <- median <- s <- s2 <- rep(NA,B)
for(b in 1:B){
boot.sample <- sample(x, n, T)
mean[b] <- mean (boot.sample)
median[b] <- median (boot.sample)
s[b] <- sgrt(var (boot.sample))
s2[b] <- var (boot.sample)
}
hist(s),; hist(s2); hist(mean), hist (median)
mean.mean <- mean (mean)
med.med <- median (median)
sd.mean <- sqgrt(var(mean))
sd.s <- sqrt(var(s))
sd.s2 <- sqgrt(var(s2))
cl <- mean[round (alpha*B) ]
c2 <- mean[round((l-alpha)*B)]
return ("the bootstrap estimate for mean,median,s,s2
are" ,mean.mean,med.med,sd.s,sd.s2, "bootstrap confidence interval
is",cl,c2,hist(s) ,hist(s2) ,hist (mean)  hist (median))
}
> t25(rnorm(15))
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> boot <- function(nsim, n, alpha){
xbar <- rep(NA, nsim)
sigma2 <- rep(NA, nsim)
sigma <- rep(NA, nsim)
int.low <- rep(NA, nsim)
int.high <- rep(NA, nsim)
y <- rnorm(n)
r <-0
p <-0
for(i in 1:nsim) {
Xx.sample <- sample(y, size = n, replace = T)
xbar[i] <- mean(x.sample)
sigma2[i] <- var (x.sample)
sigma[i] <- sqrt(sigma2[i])
quantile.alpha.increase <- (1 - (alpha/2))



Z <- gnorm(quantile.alpha.increase)
int.low[i] <- xbar[i] - ((Z * sigma[i])/sqrt(n))
int.high[i] <- xbar[i] + ((Z * sigma[i])/sqrt(n))
xbar <- sort (xbar)
int.low.boot <- xbar[round(alpha * nsim)]
int.high.boot <- xbar[round((1 - alpha) * nsim)]
mu. total <- mean (xbar)
if(mu. total >= int.low[i] & mu.total <= int.high[i])
r<-r+1
else if(mu.total >= int.low.boot[i] & mu.total <=
int.high.boot[i])
p<-p+1
}
percent.N <- (r/nsim) * 100
percent.B <- (p/nsim) * 100
list(int.low = int.low, int.high = int.high, int.low.boot =
int.low.boot, int.high.boot = int.high.boot, mu = mu.total,
r =r, p=p, percent.N = percent.N, percent.B = percent.B)
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13 Achieved Significance Level (ASL) of test
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™ Over estimate or Under estimate
3 Jackknifing and Acceleration



> jacks <- function (x) {
n <- length (x)
s <- sqgrt(var(x))
si <- 0
for(i in 1:n){
si[i] <- sqgrt(var((x)[-i]))

}
j <- n*s -(n-1)*si
hist(j)

jbar <- mean(j)

sej <- stdev(3j)

return(n,s,si,j,jbar,sej)

}
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> jack.memd <- function (x) {

n <- length (x)

mean <- mean (x)

median <- median (x)

mei <- 0

mdi <- 0

for(i in 1:n){

meif[i] <- mean((x)[-i])

mdi[i] <- median((x)[-i])

}

j.me <- n * mean -(n-1) * mei

j.md <- n * median -(n-1) * mdi

jbar.me <- mean (j.me)

jbar.md <- mean (j.md)

hist(j.me) /hist(j.md)

list("jack estimate for mean is'" = jbar.me,

"jack estimate for median is" = jbar.md)

}
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> boot.reg <- function(x, y, B = 100, alpha = 0.1){
b0.obs <- Im(y ~ x)Scoef[1]
bl.obs <- Im(y ~ x)$Scoef[2]
bOcoef <- blcoef <- rep(NA, length(x))
for (j in 1:B){
xx <- sample(x, size = length(x) , replace
yy <- sample(y, size = length(y) , replace
bOcoef[j] <- 1lm(yy ~ xx)Scoef[1]
blcoef[j] <- 1lm(yy ~ xx)$coef[2]
}
b0.mean <- mean (bOcoef),; bl.mean <- mean (blcoef)
bias.b0 <- b0.obs — b0.mean; bias.bl <- bl.obs - bl.mean
b0.sd <- sqgrt(var (bOcoef)); bl.sd <- sqgrt(var (blcoef))
b0.sort <- sort(bOcoef),; bl.sort <- sort(blcoef)
low.b0 <- b0.sort[round(alpha * B)]
high.b0 <- b0O.sort[round((1 - alpha) * B)]
low.bl <- bl.sort[round(alpha * B)]
high.bl <- bl.sort[round((1 - alpha) * B)]
par (mfrow=c(1,2))
hist (bOcoef),; hist (blcoef)

T)

hn
&
N—



gb0 <- quantile (bOcoef); gbl <- quantile (blcoef)
result <- c(b0.obs,b0.mean,bias.b0,b0.sd, bl.obs,bl.mean,bias.bl, bl.sd,
low.b0,high.b0,low.bl, high.bl)
names (result) <-
c("b0.obs”, "b0.mean”, "bias.b0”,”b0.sd”,”bl.obs”,”bl.mean”,
”“bias.bl”,”bl.sd”,”low.b0”,”high.b0”,”low.bl”,”high.bl"”)
return(result, gb0, gbl)

}
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> jack.reg <- function(x ,y, alpha = 0.1){

b0.obs <- Im(y ~ x)Scoef[1]
bl.obs <- Im(y ~ x)Scoef[2]
n <- length (x)
bOcoef <- blcoef <- rep(NA, n)
for(i in 1:n){
xx <- x[-i]
yy <- yl[-i]
bOcoef[i] <- Im(yy ~ xx)$coef[1]
blcoef[i] <- lm(yy ~ xx)Scoef[2]
}
b0.mean <- mean (bOcoef),; bl.mean <- mean (blcoef)
bias.b0 <- b0.obs - b0.mean; bias.bl <- bl.obs - bl.mean
b0.sd <- sqgrt(var (bOcoef)); bl.sd <- sqrt(var (blcoef))
b0.sort <- sort(bOcoef),;, bl.sort <- sort(blcoef)
low.b0 <- quantile (b0.sort, alpha / 2 )
high.b0 <- quantile(b0.sort, 1 - alpha /2 )
low.bl <- quantile(bl.sort, alpha / 2 )
high.bl <- quantile(bl.sort, 1 - alpha /2 )
par (mfrow=c(1,2))
hist (bOcoef),; hist (blcoef)
gb0 <- quantile (bOcoef); gbl <- quantile (blcoef)
result <- c(b0.obs,b0.mean,bias.b0,b0.sd, bl.obs,bl.mean,bias.bl, bl.sd,

low.b0,high.b0,low.bl, high.bl)
names (result) <-

c(“b0.obs”,"b0.mean”, "bias.b0”,”b0.sd”,”bl.obs”,”bl.mean”,
“bias.bl”,”bl.sd”,”low.b0”,”high.b0”,”low.bl”,”high.bl”)

return(result, gb0, gbl)

}
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> boot.arima <- function(B = 50 , arp = 1){
# B is Number of boostrap replicates
# arp is Order of AR model to be fit
X <- arima.sim(model = list(ar = c¢(0.9)),n = 50)

arcoef <- matrix(0,B,arp) # matrix of coefficients

arvarp <- matrix(0,B,1) # matrix of variance estimates
armean <- matrix(0,B,1) # matrix of mean values

n <- length (x) # number of observations

ninit <- 100 # cushion for initialization of forecast

# Begin bootstrap iteration
for (j in 1:B){
fitmodel <- arima.mle (x, model=list (order = c(arp,0,0)) ,xreg = 1)
fitmodelSstdres <- arima.diag(fitmodel, plot=F)$std.res
arcoef[j,] <- fitmodel$modelSar
arvarp[j] <- fitmodel$sigma2
armean[j] <- fitmodel$reg.coef

# resample residuals
residsample <- sample (fitmodel$stdres|[ (arp+1):n],size=(n+ninit) , replace=T)
xnew <- residsample
for (i in (arp+1l) :(n+ninit)){



xnew[ (i+1l)] <- arima.forecast(xnew[l:i],n =1,
model=fitmodelSmodel) Smean+residsample[ (i+1) ]
}
X <- xnew[ (ninit+1): (n+ninit)]
}
hist (arcoef),; hist (arvarp)
return (mean (armean), mean (arvarp), mean (arcoef))

}
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bootmedci <- function(x, conflevel=0.95, nboots=100) {

# This function will calculate a naive confidence interval

# for the population median.

# nboots = B = number of bootstrap samples to take

# tstar will contain the median calculated for each bootstrap

alpha <- 1 - conflevel

tstar <- rep(0, nboots)

for (b in 1:nboots) tstar[b] <- median (sample (x, replace=T))
mtstar <- mean (tstar)

vtstar <- var(tstar)

biasest <- mtstar - median (x)

lcl <- (median(x)-biasest)-gnorm(l-alpha/2) *sqrt (vtstar)
ucl <- (median(x)-biasest)+qnorm(l-alpha/2)*sqrt (vtstar)
c(lcl, ucl)

}

x <- rnorm(20,3,4)

bootmedci (x)

Gl Olinebl dlold (gl o Siudss Jleix| dnlns (sl 0 (U

# This will perform a brief simulation study (n=1000) and
# give the observed coverage probability (nominal=0.95)

success <- rep(0,1000)
ci <- matrix(0,1000,2)
for(i in 1:1000){
x <- rnorm(20,3,4)
cif[i,] < -bootmedci (x)
success[i] <- ((ci[i,1]<3)&(ci[i,2]>3))
}

sum (success/1000)

# This will draw a graphical display of the effectiveness#
# of the confidence interval for the 1,000 samples#

low<-min(ci[,1])

hi<-max(ci[,2])

plot(0,0,x1im=c(1,1000) ,ylim=c(low,hi) , type="n")

for (i in 1:1000)({
lines(c(i,i) ,c(low,ci[i,1]))
lines(c(i,i),c(ci[i, 2] ,hi))

}

lines(c(0,1001),c(3,3))

#These lines compare the width for the classic large sample#
# CI for the median in this case to the observed widths#
# and also gives the summary of the observed centers#

2*1.96*sqgrt (1/ (4*dnorm(3,mean=3,sd=4)*2)) /sqrt (20)
summary (ci[,2]-ci[,1])



summary ((ci[,2]+ci[,1])/2)
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regresboot<-function(x,y,conflevel=0.95,nboots=120) {
#This function estimates the CI for the slope in #
#linear regression using resampling from the residuals.#
alpha<-l-conflevel
blhatstar<-rep (0,nboots)
model<-1lm(y~x)
bOhat<-modelScoefficients[1]
blhat<-modelScoefficients[2]
resids<-modelSresiduals
for (b in 1:nboots){
ystar<-bOhat+blhat*x+sample (resids, replace=T)
blhatstar[b]<-lm(ystar~x)Scoefficients[2]
}
tstar<-sort (blhatstar)
lowtstar<-0.5* (tstar[floor (nboots*alpha/2) ]+tstar[ceiling (nboots*alpha/2)])
hitstar<-0.5*(tstar[floor (nboots* (1-alpha/2)) ]+tstar[ceiling (nboots* (1-
alpha/2))])
c(lowtstar, hitstar)

}

regptsboot<-function(x,y,conflevel=0.95,nboots=120) {
#This function estimates the CI for the slope in #
#linear regression using resampling of the observations. #
alpha<-l-conflevel
blhatstar<-rep(0,nboots)
for (b in 1:nboots){
pointstar<-sample (1:length(x) ,6 replace=T)
blhatstar[b]<-lm(y[pointstar]~x[pointstar])$coefficients[2]
}
tstar<-sort (blhatstar)
lowtstar<-0.5*(tstar[floor (nboots*alpha/2) ]+tstar[ceiling (nboots*alpha/2)])
hitstar<-0.5*(tstar[floor (nboots* (1-alpha/2)) ]+tstar[ceiling (nboots* (1-
alpha/2))])
c(lowtstar,hitstar)

}

success<-matrix(0,100,2)
ci<-array(0,dim=c(100,2,2))
for (i in 1:100)({
x<-1:20
y<-5+3*x+rnorm(20,0,0.5)
cif[i,,1]<-regresboot (x,y,nboots=120)
cif[i,, 2]<-regptsboot (x,y,nboots=120)
success([i,1]<-((ci[i,1,1]<3)&(ci[i,2,1]>3))
success[i,2]<-((ci[i,1,2]<3)&(ci[i,2,2]>3))
}
apply (success,2,mean)
aPPJ-Y(Ci[/2/]'01[/1/]/2/1"33“)
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Permutation tests

17 .. L.
Randomization test, re-randomization test, or exact test
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permutation X Y Tn Tn Ty = Tn t
1 ABC DEF 116.33 22.67 93.67  13.087
2 ABD CEF 9100  48.00 43.00 1.019
3 ABE CDF gr.00 5200 35.00 0.795
4
a

ABF CDE 83.67 55.33 28.33 0.627
; ACD BEF 8833 50.67 37.67 0.866
] ACE BDF 8433 54.67 20.67 0.629

7 ACF BDE 8L00 58.00 23.00 (.500
8 ADE BCF 59.00 R0.0O0O  -21.00  -0.4535
9 ADF BCE 55.67 8333 -27.67 -0.611
10) AEF BCD 51.67 87.33 -35.67 -0.813
11 BCD AEF 8733 51.67 35.67 0.813
12 BCE ADF 8333 55.67 27.67 0.611
13 BCF ADE 80.00  59.00 21.00 0.455
14 BDE ACF 5R.00  B8LODD  -23.00  -0.500
15 BDF ACE 54.67 8433 -29.67 -0.659
16 BEF ACD 50.67 8833 -37.67 -0.866
17 CDE ABF 5533 83.67 -2833 -0.627
18 CDF ABE 52.00 87.00  -35.00 -0.795
19 CEF ABD 4800 9100 -43.00 -1.019
20 DEF ABC 2267 11633 -93.67 -13.087
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x <- rnorm(25,0,1)
y <- rnorm(75,1,4)

perm. test (x,y,exact=T) pvalue=0.1740
boot. test (x,y,B=5000) pvalue=0.0302
welch. test (x,y) pvalue=0.0243
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