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0.11 0.14 0.16 0.19 0.26 0.28 0.33 0.38 0.38

0.52 0.58 0.62 0.63 0.76 0.86 0.87 0.88 0.91

0.92 0.94 0.95 1.01 1.15 1.15 1.19 1.21 1.46

1.73 1.99
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> x<-c(0.11,0.14,0.16,0.19,0.26,0.28,0.33,0.38,0.38,0.52,0.58,0.62,0.63,0.76,
0.86,0.87,0.88,0.91,0.92,0.94,0.95,1.01,1.15,1.15,1.19,1.21,1.46,1.72,1.73,1.

9
>

>
>
>
>
>
>
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)
x<-sort(x)
p<-0.7
n=length(x)
r<-floor((n+1)*p)
w<-(n+1)*p-r
Qp<-(L-w)*x[r]+w*x[r+1]

Qp
1] 0.992
a<-0.95

M<-matrix(0,n*(n-1)/2,3)
for(j in 1:(n-1)){
for (k in (+1):n) {

i=c(i,k)

1=Tength(i)
M[1,1]=j
M[1,2]=k
?[1,3]=pbinom(k—l,n,p)—pbinom(j—l,n,p)

¥
M
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p=M[, 3]
al=min(p[p>=a])
c=M[M[,3]==al,]

dimnames(c)=Tist(NULL,c("j","k","1-alpha™))
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> C

j k 1-alpha
[1,] 6 20 0.950469
[2,] 11 25 0.950469
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p=p(x<Qy)
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HO:QP=a

H1:QP>a

HO:QP=a

H1:QP<a

HO:QP=a
H1:QP+a

i Bae i a1 e e 52 als e

P(RHO | HOs ) =0
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s8) 254 H1:QP<a « QP=a Jiie 4 b K12
If B<K, RHO

#85) 280 H1:QP+#a « QP=a Jiis (= b K -3
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0.11 0.14 0.16 0.19 0.26 0.28 0.33 0.38 0.38

0.52 0.58 0.62 0.63 0.76 0.86 0.87 0.88 0.91

0.92 0.94 095 1.01 1.15 1.15 1.19 1.21 1.46
1.73 1.99
HO0:Qos =1 0
H1:Qps<I
@l Cwdle G 5e ) S by 5031 0.05=00 gk 2 1))

> x<-c¢(0.11,0.14,0.16,0.19,0.26,0.28,0.33,0.38,0.38,0.52,0.58,0.62,0.63,0.76,
0.86,0.87,0.88,0.91,0.92,0.94,0.95,1.01,1.15,1.15,1.19,1.21,1.46,1.72,1.73,1.
99)

> Tibrary(BSDA)

> SIGN.test(x,md=1l,alternative = "less")
One-sample Sign-Test

data: x
s =9, p-value = 0.02139
alternative hypothesis: true median is less than 1
95 percent confidence interval:
-Inf 0.9397518
sample estimates:
median of x
0.865

Achieved and Interpolated Confidence Intervals:

Conf.Level L.E.pt U.E.pt

Lower Achieved CI 0.8998 -Inf 0.9200
Interpolated CI 0.9500 -1Inf 0.9398
Upper Achieved CI 0.9506 -1Inf 0.9400

S ssbae R sl dee (@il Cadle Gga) ) ealiiud b Yl dae 30 (2 4S 2500 sa Gl 4o IS g (OHES
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163 165162 189 161 171 158 151 169 182 163 139 172 165 148 166 172 163 187 173
@S Qe G gadhyamaalail 1) ) e
HO0:Qo.5=160
H1:Qo5>160

> y<-c(163,165,162,189,161,171,158,151,169,182,163,139,172,165,148,166,172,16
3,187,173)

> Tibrary(BSDA)

> SIGN.test(y,md=160,alternative = "greater")

One-sample Sign-Test

data: vy
s = 16, p-value = 0.005909
alternative hypothesis: true median is greater than 160
95 percent confidence interval:
162.7928 Inf
sample estimates:
median of x
165

Achieved and Interpolated Confidence Intervals:

Conf.Level L.E.pt U.E.pt
Lower Achieved CI 0.9423 163.0000 Inf
Interpolated CI 0.9500 162.7928 Inf
Upper Achieved CI 0.9793 162.0000 Inf

p=0.5

A=y[y!=160]

n=length(A)
B=Tength(A[A>160])

B

[1] 16

> p_value=pbinom(b,n,1-p)
> p_value

[1] 0.9987116

20 534S 25 e 160 38U L Le dnsllia 336 Lokl 3 5035 Ja 4L e (3031 oo ot ) e ) [
J..SLJGABZKQASHJ‘):\A dj\ aalla j\ P_Va]ue 4.}..»\;.‘\ Lg\_)ng:1645¢w\ ‘)KJ}LAQ‘JAL:&A ‘}\ e ]16¢ e
238 (2 0.005909 ! » o)) Juals aS
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HOIQO.75:85
H1 2Q0.75¢85

8990 86 80 97 81 94 82 87 93 94 84 83 78 98
> z<-c(89,90,86,80,97,81,94,82,87,93,94,84,83,78,98)



> p=0.75

> A=z[z!=85]

> n=length(A)

> b=Tength(A[A>85])

> d<-pbinom(b,n,1-p)

> a<-1l-pbinom(b-1,n,1-p)

> p_value<-2*min(a,d)

> p_value

[1] 0.008386029

> B=length(z[z>85])

> B

[1] 9
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1 Di >0
0 Di<0
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HO:V=8
H1:V>8

10.2 14.1 9.2 11.3 72 9.8 6.5 11.8 8.7 10.8
> w<-c(10.2,14.1,9.2,11.3,7.2,9.8,6.5,11.8,8.7,10.8)
> y<-8
> wilcox.test(w-y,alternative = "greater")
wilcoxon signed rank exact test

data: w -y



V = 49, p-value = 0.01367
alternative hypothesis: true location is greater than 0

> R<-1-psignrank(48,10)

> R
[1] 0.01367188
255 o p value=0.01367 s w=49 e a axdasa alail 1) (358 (503} Wilcox.test() osiwd ) saldinl Ly
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Sl ) Qopads Ol ana B
H0:C=0 HO0:C=0 HO0:C=0
H1:C#0 { H1:C<0 H1:C>0

e alaih 1y ydal ye o 3 dada 8 03 S sl ) m o 5 a8 (e D 50 1) ) ) dwa i i
aohly sl x I N=mtn aas 4l A aiSoehdiaas L)l dadls Jsl als
2 e Sj 1L YT s RIL X 4y 5 oS (oo i e 1) aa Load aslie (sla 4l saiia g0 als g
3 (oo S | WX o s als e

Wx=ZRi
Qb G Hl aS4aSadamld oy J)ea 10 HO u’a)é;e)\.@.?é\j;)ﬁ

A:éitg_a\««_;UUUL..\uuﬁ;;sﬁ.;bmud)gd_}\)w)m,dmdujaaum\}';)ﬁm)\:gﬁd\y
448 ey sad ) sa 3 )5 Ll 4 JOL O ) G 4830 5 lle )l JLe) ) G idd (S 58 Ll 40 48 3 4S sl sl
ga se e Sal o S aa) el W)l o2 40 ) ) Jsan 53 W sala 358 e s 1 Ll (s L aa L
S paldiul () SISy g Caadle 45 ) O ge ) 5 ol Jily g sa JLIE ) ) (e sl o pd Caat s (LS 4S )

A normal:126 117 115 118 118 128 125 120
B esteres:130 118 125 120 121 125 130 120

> x<-c(126,117,115,118,118,128,125,120)

> y<-c(130,118,125,120,121,125,130,120)

> sort(x)

[1] 115 117 118 118 120 125 126 128

> sort(y)

[1] 118 120 120 121 125 125 130 130

> wilcox.test(y,Xx,correct = T,paired = T,alternative = "greater")

wilcoxon signed rank test with continuity correction

data: vy and x



1

V = 24.5, p-value = 0.0452
alternative hypothesis: true location shift is greater than 0

O3 1 O wilcox.test st ) edlinl b 5 a3 jSsort 1) W) a5 @30S 2,05 1 5hai 3 ) e 4d 5ad 52 LIS
S odliiul F ol s ala) asal) s (Kb g seseal 81058 alad) (Kias sy el Jixy correct=T  siu ariSe
) Qe Gl e 8l ol adsal 50 HlaEe WL AS 3 sl aladl s e S paired=T Lsius

288 oldiulpaired=F

s2b (5 5) pan (ke & 6 S Olaud 6l 1Y 93 (LA i A e g e Sl sla sala Lk jlen 10 )88 sl
(e () se ) aade L) e g K 50 (b O s 0 GRS o gl cile Sal Ll

Ol lans A B
1 75 854
2 69.5 83.1
3 85.7 80.2
4 74 74.5
5 69 70
6 83.3 81.5
7 68.9 75.4
8 77.8 78
9 72.2 854
10 77.4 80.4

x<-c(75,69.8,85.7,74,69,83.3,68.9,77.8,72.2,77.4)
y<-c(85.4,83.1,80.2,74.5,70,81.5,75.4,78,85.4,80.4)
=y—X

d=d[d=!0]

n=length(d)

B=length(d[d>0])
p_value=2*min(pbinom(B,n,1/2),1-pbinom(B-1,n,1/2))
p_value

1] 0.109375
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A 4 3 3
B

> A<-c(rep(1,4),rep(2,3),rep(3,3))
> B<-c(rep(1,3),rep(2,5),rep(3,2))
> wilcox.test(A,B,alternative = "two.sided",correct = T)

wilcoxon rank sum test with continuity correction

data: A and B
W = 49.5, p-value =1
alternative hypothesis: true location shift is not equal to O

)iy oren O3a)l b a8 Gse)) i g dan giac e Calide cilla as 015 B 5 Ao R 52 YL o (OIS
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A<-c(1,5,7,8,13,15,20,21,23,24,25,27,28,29,30)
B<-c(2,3,4,6,9,10,11,12,14,16,17,18,19,22,26)
n<-Tength(A)

m<-length(B)

N<- n+m

C<-c(B,A)

R=rank (C)

wB=sum(R[1:n])

> WB

[1] 189

> WAB=WB-n*(n+1)/2

> WAB

[1] 69

> EWB=n*(N+1)/2

> VWB=n*m*(N+1) /12

> p_value=pnorm(wB+1/2-EWB) /sqrt(VwB)

> p_value=pwilcox(WAB,n,m)

> p_value

[1] 0.03710225
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H=12/n(n+1)ZRi */ni-3(n+1)
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Data =mutate(Data,Group = factor(Group, levels=unique(Group)))

18.2 14.8 13.1 12.6 152 128
:13.4 14.1 12.3 12.3 14.7 139 13.8 14.3
Input =(C"

Group Vvalue
Group.1l 19
Group.l 11.7
Group.1l 17.8
Group.1l 14.8
Group.1l 13.9
Group.2 18.2
Group.2 14.8
Group.2 13.1
Group.2 12.6
Group.2 15.2
Group.2 12.8
Group.3 13.4
Group.3 14.1
Group.3 12.3
Group.3 12.3
Group.3 14.7
Group.3 13.9
Group.3 13.8
ﬁ;oup.3 14.3
Data =
Tibrary(dplyr)
Tibrary(lattice)

histogram(~value|Group,data=Data, layout=c(1,3))

13.9

read. table(textConnection(Input),header=TRUE)
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1
Group.3
B0 -
40 -
20 -
D - | -
Group.2
w® — ~ 60
ks
|_ — —
- 40
=
g - ~ 20
QDO
a _ -0
Group.1
60 -
40 ~
20 =
0 L
T T T T
12 14 16 18
Value
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> Tibrary(FSA)
> Summarize(value ~ Group,data = Data)

Group n mean sd min Q1 median Q3 max
1 Group.1l 5 15.44 2.9585469 11.7 13.900 14.80 17.80 19.0
2 Group.2 6 14.45 2.1314314 12.6 12.875 13.95 15.10 18.2
3 Group.3 8 13.60 0.8864053 12.3 13.125 13.85 14.15 14.7
> kruskal.test(value ~ Group,data = Data)

Kruskal-wallis rank sum test

data: value by Group

Kruskal-wallis chi-squared = 1.663, df = 2, p-value = 0.4354
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x1<-c(3,4,3)
x2<-c(4,3,4)
x3<-c(2,2,1)
x4<-c(1,1,2)
x<-cbind(x1,x2,x3,x4)
friedman.test(x)
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Friedman rank sum test

data: x
Friedman chi-squared = 7.4, df = 3, p-value = 0.06018
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0.621 0.503 0.203 0.477 0.710 0.581 0.329 0.480
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> x<-c(0.621,0.503,0.203,0.477,0.710,0.581,0.329,0.480,0.554,0.382)

> plot(ecdf(x))
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> ks.test(x, "punif')
One-sample Kolmogorov-Smirnov test
data: x

D = 0.29, p-value = 0.3067
alternative hypothesis: two-sided



> ks.test(x, "pnorm")
One-sample Kolmogorov-Smirnov test
data: x

D = 0.58043, p-value = 0.0009996
alternative hypothesis: two-sided
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> x<-c¢(10.3,11.2,11.5,11.9,12.8)

> y<-c(10.4,11.8,12.5,12.6,13.8,13.9)

> ks.test(x, y, alternative = "two.sided")
Two-sample Kolmogorov-Smirnov test

data: x and

y
D = 0.46667, p-value = 0.474
alternative hypothesis: two-sided

> plot(ecdf(x))
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> plot(ecdf(y))
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