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X KA BNz H D2 Brunner-Munzel #7E TH 5, L4 TlE, Mann-Whitney D
U BRE X Y b Brunner-Munzel #R7E 2 BEiICfis ~ %72, LwirERDHTY
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Z @ Brunner-Munzel M€ % EEEZR O BNTICEM L 72 b D23, #igty 7
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D= DXA T Brunner-Munzel ANOVA & FH w7228, IEHEIC X
Brunner-Munzel £ 4 77 ANOVA L 55~ &b Lk, Xy Fr—YoDv=
= 7 )L Rank-Based Tests for General Factorial Designs (7 1, HRIZEKREIC—$5)
o B 5H Description IZLL T D X 9 icFErN T3,

The rankFD () function calculates the Wald-type statistic (WTS) and the
ANOVA-type statistic (ATS) for nonparametric factorial designs

XTIy, EEERD ) v oxT X MYy 28 TH B, JEIEMSME, %
SHOT =21 LT, ZOBICX 2 VoI A Y v 2 E T, FAo
¥, A - 0 (2020) @ pl77 K I ICH A I N T3,

TPHMASEGIE LT, ROX ) AEEEBTRI NI L OIEBIME
#EZ D,

f(x) = e~


https://doi.org/10.5281/zenodo.14916476
https://cran.r-project.org/web/packages/rankFD/rankFD.pdf

IZTA=2¢LT, ZNENKEZ n=30 © 2 AR 28 oME
(relative effect) DIRE %, \WHW 25 Brunner-Munzel #7E & Rank FD 70#7 Tt
L THRD,

Brunner-Munzel ¥25E 1%, [ Uy 77— 212 & % BEEL rank.two.samples % {# 5 &
RFETZ 2, HNMEOMEL IFHE AN wudd Ltk vy, RiEOAHE R
Ny =Y TR AFbONRLTSE, TONy =Y Th, b1
rank.two.samples BIZ( D FHIC A T @ X 5 icEh T W 5,

testing whether the relative effect p = P(X < Y) + 1/2 * P(X = Y) of the two
independent samples X and Y is equal to 1/2.
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library(rankFD)

set.seed(123)

y<- rpois(60, lambda = 2)
g<- factor(rep(1:2, each = 30))

dat<- data.frame(y, g)

# Brunner-Munzel Bi7E
rank.two.samples(y ~ g, data = dat)

# Rank FD /)7
rankFD(y ~ g, data = dat, hypothesis = "HOp")
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B
# Brunner-Munzel FRIE

Test Results:
Effect Estimator Std.Error T Lower Upper p.Value
p(l,2) 0.3844 0.0719 -1.6061 0.2404 0.5285 0.1137

# Rank FD Z#T
ANOVA.Type.Statistic:



Statistic dfl df2 p-Value
g 2.5794 1 57.9169 0.1137
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DB OIEREDF = v 7 1%, BRI &I1TAT 5 DTIFRL, TS
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CHERET L, RETLLD, BEMNRF =y 7“C+ rC®H % (Kozak and
Piepho, 2018) .
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set.seed(123)

dat <- data.frame(
A = factor(rep(1:2, c(15, 30))),
B = factor(rep(c(1:2, 1:2), c(5, 10, 10, 20))),
y = c(runif(15, 5, 15), runif(30, 0, 20))
)

AB.int<- interaction(dat$A, dat$B)

SR DRRIEE T v
mod <- aov(y ~ A*B, data = dat)

#FRADIEH Q-Q 7' u v + & FHENEDOMER
res <- mod$residuals

par(mfrow = c(1, 2))

ggnorm(res)
qqgline(res, col="red")

plot(
res ~ AB.int,

xlab = "Level combinations”,
ylab = "Residuals",
main="Residual plot"

)
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library(rankFD)
library(car)
library(Hmisc)

k<- le+4
set.seed(123)
g<- replicate(k, {

dat <- data.frame(
A = factor(rep(1:2, c(15, 30))),
B = factor(rep(c(1:2, 1:2), c(5, 10, 10, 20))),
y = c(runif(15, 5, 15), runif(30, 0, 20))

)

mod <- aov(
y ~ A*B,
data = dat,
contrasts = list(
A = contr.sum, B =contr.sum)

)
p.anova<- Anova(mod, type = 3)$Pr[2]
p.rankFD<- rankFD(

y ~ A*B, data = dat,

hypothesis = "HOp"
)SANOVA . Type.Statistic[1, 4]

c(p.anova, p.rankFD)

)
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pa<-g[1, ]
pr<-g[2, ]

par(mfrow = c(2, 2))



# I ECIT p B v 2+ 777 L
hist(

pa, freq = FALSE,

xlab = "p value",

main = "ANOVA",

ylim =¢(0, 1.5)
)

#Rank FD p fEHHBHE e X + 77 4
hist(

pr, freq = FALSE,

xlab = "p value",

main = "Rank FD",

ylim =¢(0, 1.5)
)

# FEBR R R A B4 (ECDF)
ck<- 1:k/k

d.1<- c(ck, pa)

d.2<- c(ck, pr)

test.1<- relevel(
factor(
rep(c("Theoretical”, "ANOVA"),
each = k)
),

ref = "Theoretical™)

test.2<- relevel(
factor(
rep(c("Theoretical", "Rank FD"),
each = k)
),

ref = "Theoretical")

# ANOVA

Ecdf(
d.1,
xlab="p value",
label.curves=list(keys= 1:2),
Ity = 1:2,
col = c("black™, "red™),
group = test.1,
main = "ECDF",
subtitles = FALSE



# Rank FD

Ecdf(
d.2,
xlab="p value",
label.curves=list(keys= 1:2),
Ity = 1:2,
col = c("black™, "red™),
group = test.2,
main = "ECDF",
subtitles = FALSE

)
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1. Package ‘rankFD’. Version 0.1.1.
https://cran.r-project.org/web/packages/rankFD/rankFD.pdf
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