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Understanding Statistical Bootstrapping
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Mm.9 semseﬁjm §§ 61&5555525@58 ( Basic Bootstrap Confidence Interval)
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4) Ananlfn e /2 81— o/ 2 linwiai
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5) GiS:iE)MARMNAIW (Davison & Hinkley, 1997b)
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# g Umgigiaim

set.seed (123)

# 3gSwhmiiile

data <- c(155, 163, 170, 158, 162)

# GgsAImUgaijgy

B <- 1000

# AR I NS NUTIR T AL 8%

alpha <- 0.05

# AMNSIUGYAIMRITY

theta hat <- mean(data)

# Utﬁﬁﬁgmhﬁﬁflﬁajﬁ§ hANNIY GBIV

bootstrap means <- replicate (B, mean(sample(data, size = length(data),
replace = TRUE)))

# annsiakisvrsghinwiaiiyy

quantile lower <- quantile (bootstrap means, alpha / 2)

quantile upper <- quantile (bootstrap means, 1 - alpha / 2)
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# A Eanmuiadimbusoigandma
LCL <- 2 * theta hat - quantile upper
UCL <- 2 * theta hat - quantile lower

# MIVINMUGR

cat (“Original Mean (theta hat):”, theta hat, “\n”)
cat (“Reverse Bootstrap 95% Confidence Interval: [“, LCL, “,”, UCL,
\\] \n//)

m > BastqassicaseRas(Percentile Bootstrap)

Gaiuinash §ussiidhimipuid) kSafaiyguyuhsiwifin v S uisimwia
fgus  Tisiastdhimigsighamhiiuinwisiiyunsmng:Rapynindingatty
nBuasa(Efron, 1982) 9 HGatyuinasi § i ajjuy g ( Davison & Hinkley, 1997b, p. 203)
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# oumnisiaim

set.seed (123)

# §gSwhmiiiy

data <- c(155, 163, 170, 158, 162)

# GgsAImugaijyy

B <- 1000

# AP AT NS UUGIRIT AL d%

alpha <- 0.05

# UtﬁﬁﬁgmhﬁﬁfL@Ué hANNIYRBIUAD

bootstrap means <- replicate (B, mean(sample(data, size = length(data),
replace = TRUE)))

# UEamuiadtnidisoigad)ma

LCL <- quantile (bootstrap means, alpha / 2

UCL <- quantile(bootstrap means, 1-alpha / 2

# MIVMENUGRN

cat (“Bootstrap Percentile 95% Confidence Interval: [“, LCL, “,”, UCL,
\\] \nll)
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1&55&589( Studentized Bootstrap)
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1) AnnSwjuisAimnity 4 dhiny jﬁﬁgﬁt’nmﬁﬁﬁSE é)ﬂ
2) R iaAimiiginim hwihaguislim)e  GimsAimiangiainSywIann iy o
infuaghmuash Se(o") ShaRnlist 09 4
? SE(e)

3) anniradnis

Dav
)
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i)

C.‘3

L_EL_E

4) 100%iSCﬂﬂiHLﬁ Ann nIﬁ]LU(leshlranl & Efron, 1993)

[e—tl_a,ZSE(9),9—ta,ZSE(9)} (3)

C.‘3

# I UmgiIgiaim

set.seed (123)

#3gSwhmiiiy

data <- c(155, 163, 170, 158, 162)

n <- length (data)

#AONHGSSAIMEA

B <- 1000

FAMNAAB AN NS UNUTIRIT AL 8%

alpha <- 0.05

# ANSUnYAImiy

theta hat <- mean(data)

# AOANIAYARIHEN

SE hat <- sd(data) / sqgrt(n)

#IANgREIAR St

bootstrap_% <- numeric (B)

for (i in 1:B) {

suiadimagaijyu
bootstrap sample <- sample (data, size = n, replace = TRUE)
#ﬁrmmﬁﬁjﬁﬁﬁ‘t’@uéhﬁ@ﬁ@ﬁmﬁﬁfLﬁ;U
theta b <- mean (bootstrap sample)

SE b <- sd(bootstrap sample) / sgrt(n)

#AONSIA S
bootstrap t[i] <- (theta b - theta hat) / SE b
}
- BB ate SR A0
# ANNAAG VIS A YRS
t lower <- quantile(bootstrap t, alpha / 2)
t upper <- quantile(bootstrap t, 1 - alpha / 2)
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AN S amulhdiaidisoigodia

LCL <- theta hat - t upper * se hat

UCL <- theta hat - t lower * se hat

#ngmmgﬁm

cat (“"Bootstrap Percentile 95% Confidence Interval:[“, LCL, “,”, UCL,
“1\n")
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