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Abstract

This study demonstrates by QQ-plots that the validity of the chi-square approximation of
the Kruskal-Wallis H statistic depends on sample size. This approximation requires a
sample size of 30 or more.
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n<- c(5, 10, 20, 30, 50, 100)
h<- hn<- as.numeric(NULL)

set.seed(123)
for (i in 1: length(n)) {
h<- replicate(le+5, {
grp<- factor(rep(1:3, each = n[i]))
dat<- sample(
1:5, 3*n[i], prob = c(2, 4, 2, 1, 1),
replace = TRUE)

kruskal.test(dat ~ grp)$statistic
})

hn<- c(hn, h)
}

hmat<- matrix(hn, ncol = length(n))
head(hmat)

library(EnvStats)



gg<- function(x) {
gpt<- qqPlot(
x, dist = "chisq",
param.list=list(df = 2),
add.line = TRUE,
line.col "red",
line.lwd = 2,
equal.axes = TRUE,
ylab ="Observed quantiles"”,
main = "Chi-square QQ Plot
for KW test with 3 groups"”
)

}

par(mfrow = c(3, 2), mar = c(5, 5, 5, 3))

qq(hmat[, 1])
text(8, 23, "n

5 per group")

qq(hmat[, 2])
text(8, 23, "n

10 per group")

qq(hmat[, 3])
text(8, 23, "n

20 per group")

qq(hmat[, 4])

text(8, 23, "n = 30 per group")

qq(hmat[, 5])

text(8, 23, "n = 50 per group")

qq(hmat[, 6])
text(8, 23, "n = 100 per group")
HHHH R R R R R

vial—vaViFRERDOK 1IC/R L7 . Kruskal-Wallis fE#EEHE H ©
A4 TP R EAT 2720101, 1S VEAY A A 30 £7213%
NPl bEp#EZ e bz, dboA, THLSOERMAFICEZNITHRDI LD - T
<%,

WICE 2, 1HEH2 Y 10 lFitko 7 — £ T, Kruskal-Wallis ##7E Dy LG
BICR/op e E#EICR 50 Livky, KBS ArdoERizs (1997) @
56, 48 22 fEH o Kruskal-Wallis #UE 238 UMRE 72 - 72 729 1C, 10 (2025)
PIIETERUE CHGHR L 72 R & Br o 2T ReED & 5,

3



Chi-square QQ Plot Chi-square QQ Plot

for KW test with 3 groups for KW test with 3 groups
w
£
n =5 per group n = 10 per group
0 “w
2 2
€ €
3 3
o o
= -]
H 2
@ d)
2 2
Q o
Quantiles of Chi-square(df = 2) Quantiles of Chi-square(df = 2)
Chi-square QQ Plot Chi-square QQ Plot
for KW test with 3 groups for KW test with 3 groups
w
o~ 5]
n = 20 per group w
P g @ « n = 30 per group
£ £ 8
£ o £ "
g 3 =2
T o B
[ s 2
[ o -
2 2
Q b o n
o o
T T T T T
0 5 10 15 20 25 0 5 10 15 20 25
Quantiles of Chi-square(df = 2) Quantiles of Chi-square(df = 2)
Chi-square QQ Plot Chi-square QQ Plot
for KW test with 3 groups for KW test with 3 groups
w
o
n = 50 per group oA
" o | " n = 100 per group
L« 2 o
£ Y
© w o
3 = 3 w
= T —_
o o _| o
e = e
i) o
v «
s 5 w
o o
T T T T
0 5 10 15 20 25 0 5 10 15 20 25
Quantiles of Chi-square(df = 2) Quantiles of Chi-square(df = 2)

Figure 1. The chi-square approximation of the Kruskal-Wallis H statistic depending on
sample size.
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