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l parameter calculation 1 re-estimate
qoor = -0.0326 Qoo =-0.0323
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Var(l) = Var(i)
se(t) = sd(?)
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rboot <- function(B, statistic, simulator, ...) {
tboots <- replicate(B, statistic(simulator(...)))
return(tboots)
¥
bootstrap.se <- function(simulator, statistic, B, ...) {
tboots <- rboot(B, statistic, simulator, ...)
se <- sd(tboots)
return(se)
}
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bootstrap.bias <- function(simulator, statistic, B, t.hat, ...) {
tboots <- rboot(B, statistic, simulator, ...)
bias <- mean(tboots) - t.hat
return(bias)

}
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bootstrap.ci.basic <- function(simulator, statistic, B, t.hat,
alpha, ...) {
tboots <- rboot(B,statistic, simulator, ...)
ci.lower <- 2*t.hat - quantile(tboots,1-alpha/2)
ci.upper <- 2*t.hat - quantile(tboots,alpha/2)
return(list(ci.lower=ci.lower,ci.upper=ci.upper))
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boot.pvalue <- function(test,simulator,B,testhat, ...) {
testboot <- rboot(B=B, statistic=test, simulator=simulator,
p <- (sum(test >= testhat)+1)/(B+1)
return(p)
}
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source("pareto.R")
:::i::.;;rzzzngw::izltlfx:)(wealth,threshold=9e8)

> signif(wealth.pareto$exponent,3)
[1] 2.34
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rboot.pareto <- function(B,exponent,x0,n) {
replicate(B,pareto.fit(rpareto(n,x0,exponent),x0)$exponent)
pareto.se <- function(B,exponent,x0,n) {
return(sd(rboot.pareto(B,exponent,x0,n)))
pareto.bias <- function(B,exponent,x0,n) {
return(mean(rboot.pareto(B,exponent,x0,n)) - exponent)
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pareto.ci <- function(B,exponent,x0,n,alpha) {

tboot <- rboot.pareto(B,exponent,x0,n)

ci.lower <- 2*exponent - quantile(tboot,l-alpha/2)
ci.upper <- 2*exponent - quantile(tboot,alpha/2)
return(list(ci.lower=ci.lower, ci.upper=ci.upper))
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data simulated data

0.00168 0.00183

-0.00249 0.00183
-0.00249
-0.00249

Y
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-0.00587 re-sampling
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estimator
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empirical
distribution

l parameter calculation .I, re-estimate

qoo = -0.0392 qoon = -0.0354

A =
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resample <- function(x) { sample(x,size=length(x),replace=TRUE) }

resamp.pareto <- function(B,data,x0) {
replicate(B,pareto.fit(resample(data) ,threshold=x0)$exponent)

}

> sd(resamp.pareto(B,wealth,x0))

[1] 0.07762305

> mean(resamp.pareto(B,wealth,x0))-exponent

[1] 0.003534574

resamp.pareto.CI <- function(B,data,alpha,x0) {
thetahat <- pareto.fit(data,threshold=x0)$exponent
thetaboot <- resamp.pareto(B,data,x0)
ci.lower <- thetahat - (quantile(thetaboot,1-alpha/2) - thetahat)
ci.upper <- thetahat - (quantile(thetaboot,alpha/2) - thetahat)
return(list(ci.lower=ci.lower,ci.upper=ci.upper))

}

> resamp.pareto.CI(B,wealth,0.05,x0)

$ci.lower
97.5%

2.173528

$ci.upper
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library(bootstrap) # for the law data

> print(cor (1aw$LSAT, law$GPA)) # for a sample with size 15
[1] 0.7763745

> print(cor(1aw82$LSAT, law82$GPA))

[1] 0.7599979
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B <- 200 # number of replicates
n <- nrow(law) # sample size
R <- numeric(B) # storage for replicates
# bootstrap estimate of standard error of R
for (b in 1:B) {
# randomly select the indices
i <- sample(l:n, size = n, replace = TRUE)
LSAT <- law$LSAT[i] #i is a vector of indices
GPA <- law$GPA[i]
R[b] <- cor(LSAT, GPA)
}
# output
> print(se.R <- sd(R))
[1] 0.1348793
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# sample estimate for n=15
theta.hat <- cor(law$LSAT, law$GPA)
# bootstrap estimate of bias
B <- 2000 # larger for estimating bias
n <- nrow(law)
theta.b <- numeric(B)
for (b in 1:B) {
i <- sample(l:n, size = n, replace = TRUE)
LSAT <- law$LSAT[i]
GPA <- law$GPA[i]
theta.b[b] <- cor(LSAT, GPA)
3
bias <- mean(theta.b - theta.hat)
> bias
[1] -0.002769211
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data(patch, package = "bootstrap")

> patch
subject placebo oldpatch newpatch z ¥y
1 1 9243 17649 16449 8406 -1200
2 2 9671 12013 14614 2342 2601
3 3 11792 19979 17274 8187 -2705
4 4 13357 21816 23798 8459 1982
5 5 9055 13850 12560 4795 -1290
6 6 6290 9806 10157 3516 351
7 7 12412 17208 16570 4796 -638
8 (v =8 .18806 . -290445 . 26325.10238 -2719
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n <- nrow(patch) # in bootstrap package
B <- 2000
theta.b <- numeric(B)
theta.hat <- mean(patch$y) / mean(patch$z)
# bootstrap
for (b in 1:B) {
i <- sample(l:n, size = n, replace = TRUE)
y <- patch$yl[il
z <- patch$z[i]
theta.b[b] <- mean(y) / mean(z)
}
bias <- mean(theta.b) - theta.hat
se <- sd(theta.b)
> print(list(est=theta.hat, bias = bias,se = se, cv = bias/se))
$est
[1] -0.0713061

$bias
[1] 0.004647646

$se
[1] 0.09888232

$cv
[1] 0.04700179
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