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Kolmogorov-
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Cramer-Von
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Shapiro-
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Shapiro-Wilk
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Package: stats
ks.test(x, vy, ..., alternative = c("two.sided", "less", "greater"), exact = NULL)
Package: fBasics

ksnormTest(x, title = NULL, description = NULL)
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Package: nortest
ad.test(x)
Package: fBasics

adTest(x, title = NULL, description = NULL)
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Package: nortest
cvm.test(x)
Package: fBasics

cvmTest(x, title = NULL, description = NULL)
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Package: nortest
lillie.test(x)
Package: fBasics

lillieTest(x, title = NULL, description = NULL)
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Package: stats
shapiro.test(x)
Package: fBasics

shapiroTest(x, title = NULL, description = NULL)
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Package: nortest
sf.test(x)
Package: fBasics

sfTest(x, title = NULL, description = NULL)
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Package: fBasics
jarque.bera.test(x)

Package: tseries

jarque.bera.test(x)
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Package: fBasics
dagoTest(x, title = NULL, description = NULL)

Package: moments

agostino.test(x, alternative = c("two.sided", "less", "greater"))
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Package: BSDA

SIGN.test(x, md = 0, alternative = "two.sided", conf.level = 0.95)
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Package: stats
wilcox.test(x, alternative = c("two.sided", "less", "greater"), mu =0, exact =

NULL, correct = TRUE, conf.int = FALSE, conf.level = 0.95, ...)
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Package: stats

binom.test(x, n, p = 0.5, alternative = c("two.sided", "less", "greater"),

conf.level = 0.95)
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Package: stats
chisq.test(x, correct = TRUE, p = rep(1/length(x), length(x)), rescale.p =
FALSE, simulate.p.value = FALSE, B = 2000)
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Package: stats

mcnemar.test(x, y = NULL, correct = TRUE)
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Package: BSDA

SIGN.test(x, y, alternative = "two.sided", conf.level = 0.95)
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Package: stats

wilcox.test(x, y, alternative = c("two.sided", "less", "greater"), paired=TRUE,

exact = NULL, correct = TRUE, conf.int = FALSE, conf.level = 0.95, ...)
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Package: stats
ks.test(x, vy, ..., alternative = c("two.sided", "less", "greater"), exact = NULL)
Package: fBasics

ksnormTest(x, title = NULL, description = NULL)
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Package: stats
wilcox.test(x, y, alternative = c("two.sided", "less", "greater"), paired =

FALSE, exact = NULL, correct = TRUE, conf.int = FALSE, conf.level = 0.95, ...)
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median.test<-function(x,y){ z<-c(x,y) g <- rep(1:2, c(length(x),length(y)))

m<-median(z) fisher.test(z<m,g)Sp.value }
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Package: stats

kruskal.test(x, g, ...)
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Package: stats

friedman.test(y, groups, blocks, ...)
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Package: RVAideMemoire

cochran.qgtest(formula, data, alpha = 0.05, p.method = "fdr")
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Package: agricolae
durbin.test(judge, trt, evaluation, alpha = 0.05, group =TRUE, main = NULL,
console=FALSE)
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Package: stats

i

* mood.test(x, y, alternative = c("two.sided", "less", "greater"), ...)

* ansari.test(x, y, alternative = c("two.sided", "less", "greater"), exact =

NULL, conf.int = FALSE, conf.level=.0.95,....)

* fligner.test(x, g, ...)
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Fstimating the CDF

Let Xq,...,. X,, ~ F and let F,, be the empirical CDF Fy( - ZI{Y

1. At any fized value of x,

E (Fn (:z:)) —F(z) and V (ﬁn(;‘r)) _ Pl =]

11

Thus, MSE = r}tlﬂ_ F@) . 0 and hence FH{I)L F(zx).

2. (Dvoretzky—Kiefer-Wolfowitz (DKW) inequality). For any € > 0,

P(“p [F(@) = Fa(@)| > E) £ B R,

Kzl = ma&c{ﬁn (z) — €n, 0} i (2)
= €n — 4/ =—log | —].
U(z) = min{F,(z)+en. 1} 2n L

P(L(:r) < F(z) <U(zx) for all ;1:.') = 1 —

=
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Running : ECDF.R
ECDF Estimation with Confidence Interval
=T
=B alpha= 2
alpha=.05
= o alpha=.001
=l
LL = S
L
o
L
o | :
< l [ [ [ [ [ I
800 1000 1200 1400 1600 1800 2000
data
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Definition

A statistical functional 7'(F’) is any function of F'. Examples are the mean
j = [xdF(z), the variance 0? = [(z — p)?dF(z) and the median m =
F~1(1/2).

The plug-in estimator of # = T'(F) is defined by g, — T(F ).

The bootstrap is a method for estimating the variance and the distribution
of a statistic 1, = g(X,...,X,,). We can also use the bootstrap to construct

confidence intervals.
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Bootstrap Variance Estimation

1. Draw X{, ..., X* with replacement from X;,..., X,
2. Compute 7)) = g(X71,.... X}).

3. Repeat steps 1 and 2, B times to get 1}, 1,....,1] .

4. Let
1 & 1l ;
Uboot = Ez ( g,b - BZTT?T)
b=1 r—1
By the law of large numbers, tphoot 2 (T )as B — oc
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Bootstrap approximate CDF

The bootstrap can be used to approximate the CDF of a statistic 7,,. Let
Gn(t) = P(1;, <t) be the ¢DF of T;,. The bootstrap approximation to G,, is

(f)-BZf 1o <1)
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Running : BOOT.R
ECDF of Tn*
) L e e e e e e e L e e b e e
o | =
= -
o | L
m < —
= —
S
L —
L -
o =
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bootstraped data
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Bootstrap Confidence Intervals

Normal Interval. The simplest is the Normal interval

m Pivotal Intervals. Let § = T(F) and 8, = T(F,) and define the pivot
R,=60,—6

The 1 — & bootstrap pivotal confidence interval is
Cr (29 ~0{1_aj2)B): 20n gftafz)ﬂj)

6'3. denote the [ sample quantile of (9;“131: e H;‘; B)

s, o abals ‘s,ﬁl,bb,u V4
N N N Q ey < Q S 38 << Page 38 of 59




Bootstrap Confidence Intervals

J Studentized Pivotal Interval. There is a different version of the pivotal

interval which has some advantages

The 1 — a bootstrap studentized pivotal interval is

,._.* == .f-.-;“rl =i
(Tn T *l—a/2 S€hoot Tn TS Seboot)

where 27 is the [ quantile of Z ;.. .., Zy p and
3 |
" n?b _ T‘l’l
n,b — — * .
Sep,

where $¢, is an estimate of the standard error of T}* p» not 15,

to compute $¢; for each bootstrap sample you need a second bootstrap
within each bootstrap
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Running : BOOT.R

Histogram of Tn*boot

Normal Q-Q Plot

i
o _
i k3
] P
L
L
1 s 3
i
] i)
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1620 1640 TEED -2 -1 0 1 2
n* Cuantile of standard normal
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Running : uniform(0,theta).R
Parametric bootstrap of Theta.hat Nonparametric bootstrap of Theta.hat
- -
i — O —
o0 o0
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T 8 - _ 3 3 -
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(Bias-Variance Tradeoff) il lg o | axtlao

Gﬁ)l Wigud ylg0R g L oold G@g RLIUW] Iy~ R PPV C)‘j.:.o Oy SHlw Hlgod o G.L,al u,Jla o
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D55 oo |y Sy ylg8
Risk

. Bias squared

. .
-
-
.....
' .
"

Variance

-
-
-
-
-
-
........
.....

- >
<+ Less smoothing Optimal More smoothing «»»
smoothing
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K(z) =0 / K(z)dr =1, [ zK(z)dr =0 and of = / K (x)dzx > 0.

131 A ylas oolasiw! 8 ygo diuwd 2ulgi 3 yidg o

i

Cosine : K(u) = —Eﬂ5(2 )1{|u|£1}

Gaussian : K(u) = Nors
m

Epanechnikov: g (v) = %(1 — %) 1<y

Triangular: K(u) = (1 — |u|) <1
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