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import sys

sys.path.append("statlib")

from xtest import Wilcoxon_test

Wilcoxon_test(x, y=None, alternative="two_sided", mu=0, paired=False,

correct=True, verbose=True)
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import sys
sys.path.append("statlib™)
from xtest import Wilcoxon_test2

Wilcoxon_test2(d, alternative="two_sided", mu=0, correct=True, verbose=True)
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alternative K7 two_sided (77 4V }), less, greater
mu KHED b BEDHE DR (77 4V M 0)
paired RIGDH 57— & DGEIZ True ZIHET 2 (577 4L b id False)
var_equal LB ERET 20890 (F7 4L 1% False)
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verbose WHEFNRD 7Y v M ET 5 (77 4V b i True)
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import sys
sys.path.append("statlib")
from xtest import Wilcoxon_test

x=1[3, 2,1, 2, 3, 4, 5, 6, 5, 4, 3, 2, 1]
[3’ 2’ 41 51 61 71 41 51 3’ 41 51 61 8]

a Wilcoxon_test(x, y)

Wilcoxon rank sum test with continuity correction
W =41.5, EW) = 84.5, V(W) = 370.5, Z = -2.208, p value = 0.02725

alternative hypothesis: true location shift is not equal to 0
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import pandas as pd

import numpy as np

df = pd.DataFrame({"g": np.repeat([1,2], len(x)), "xy": x + y})
d = pd.crosstab(df["g"], df["xy"])

print (d)
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d: [[2! 3’ 3! 2! 2’ 1! ®! ®:|!
0, 1, 2, 3, 3, 2, 1, 1]]



from xtest import Wilcoxon_test2

b = Wilcoxon_test2(d)

Wilcoxon rank sum test with continuity correction
W =41.5, EW) = 84.5, V(W) = 370.5, Z = -2.208, p value = 0.02725

alternative hypothesis: true location shift is not equal to 0
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v = [0.8, 0.7, 0.8, 1.1, 0.8, 1.0, 0.4, 0.6, 1.0, 0.9, 0.7, 0.7, 0.7,
0.6, 0.9, 1.0, 0.9, 0.4, 1.1, 1.0]

w=[0.8, 0.6, 6.9, 1.0, 1.0, 1.1, 0.5, 0.5, 0.9, 1.0, 0.5, 0.6, 0.8,
0.6, 0.8, 0.9, 0.8, 0.7, 1.1, 1.1]

c = Wilcoxon_test(v, w, paired = True)

Wilcoxon signed rank test with continuity correction
W=75.5, EW) =76.5, V(W) = 389.25, Z = -0.025343, p value = 0.97978

alternative hypothesis: true location shift is not equal to 0
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import numpy as np

diff = np.array(v) - np.array(w)
print (diff)

[ 0. 0.1 -60.1 6.1 -0.2 -0.1 -0.1 0.1 0.1 -0.1 0.2 0.1 -0.1 0.
0.1 0.1 0.1 -0.3 0. -0.1]

C Wilcoxon_test(diff)

Wilcoxon signed rank test with continuity correction
W=266.5 EM) =76.5, V(W) = 424.25, Z = -0.46122, p value = 0.64464

alternative hypothesis: true location is not equal to 0
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vlie = [8, 7, 8, 11, 8, 10, 4, 6, 10, 9, 7, 7, 7, 6, 9, 10, 9, 4, 11,
10]

wl® = [8, 6, 9, 10, 10, 11, 5, 5, 9, 10, 5, 6, 8, 6, 8, 9, 8, 7, 11,
11]

diffl® = np.array(vl®) - np.array(wl0)

cl® = Wilcoxon_test(vl®, wl®, paired = True)

Wilcoxon signed rank test with continuity correction
W=175.5, EW) =76.5, V(W) = 389.25, Z = -0.025343, p value = 0.97978

alternative hypothesis: true location shift is not equal to 0
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F/,ava—¥% ETEEZNST, ZD % ¥ Wilcoxon_test2() IZH 7 Z 5D TiE4 <, Lilprint(diff)
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diff2 = [ 0.0, 6.1, -0.1, 0.1, -0.2, -6.1, -60.1, 6.1, 0.1, -0.1,
0.2,
0.1, -60.1, 6.0, 6.1, 6.1, 0.1, -60.3, 0.0, -0.1]
c2 = Wilcoxon_test(diff2)

Wilcoxon signed rank test with continuity correction
W=75.5, E(W) =76.5, V(W) = 389.25, Z = -0.025343, p value = 0.97978

alternative hypothesis: true location is not equal to ©
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4 BE{FD Python BA¥I & DLLE scipy.stats.wilcoxon()

4.1 scipy.stats.wilcoxon()

scipy.stats.wilcoxon() IZRIGEDH 2 2 EARADKE TH %, statlib.xtest.Wilcoxon_test() TiZ,
paired=True Z & L = EITHYE T 5,

7272L, statlib.xtest.Wilcoxon_test() Tl correction=False 237 7 4/ FTH D, ED30IZ% %
X7 E LTT 7 4V D zeromethod ="wilcox" Dz 2 HEDVH %,

from scipy.stats import wilcoxon
x = [3,2,1,2,3,4,6,3,4,5,6,7,5,6,8]
y [2’4’51214151615’4’3!6121416’1]

from scipy.stats import wilcoxon
wilcoxon(x, y, correction=True)

R wilcox.test() TIEI D& I ZEFMLEZ L TWARVDT, MotMERMBNETRINS,



WilcoxonResult(statistic=25.0, pvalue=0.8369957300480487)

wilcoxon(x, y, zero_method="wilcox", correction=True)

WilcoxonResult(statistic=25.0, pvalue=0.8369957300480487)

wilcoxon(x, y, zero_method="pratt", correction=True)

WilcoxonResult(statistic=50.0, pvalue=0.9072219640301218)

wilcoxon(x, y, zero_method="zsplit", correction=True)

WilcoxonResult(statistic=57.5, pvalue=0.9089372626959147)

a = Wilcoxon_test(x, y, paired=True)

Wilcoxon signed rank test with continuity correction
W=230, EMW = 27.5, VW) =94.5, Z = 0.20574, p value = 0.83700

alternative hypothesis: true location shift is not equal to 0

print("wW =", a["W"])
W= 30.0
print("p value =", a["pvalue"])

p value = 0.8369957300480487

4.2 scipy.stats.mannwhitneyu()

scipy.stats.mannwhitneyuQ) EXIGD %W 2 HADOKE CTH 5, MURELITI &£ Zid, PHRIWIC
alternative="two-sided" LfH& L & F1UE % 5%\,

(z,1,2,2,3,4,5,4,4,3,5,6,7,4,3,5]
(3,2,2,1,2,2,2,3,4,3,3,2,2,2,4,5]
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from scipy.stats import mannwhitneyu
mannwhitneyu(u, v, alternative="two-sided")

MannwhitneyuResult(statistic=183.0, pvalue=0.03421908780745614)

a = Wilcoxon_test(u, v)

Wilcoxon rank sum test with continuity correction
W= 183, E(W) = 128, V(W) = 662.45, Z = 2.1175, p value = 0.03422

alternative hypothesis: true location shift is not equal to 0

print(a["W"], a["pvalue"])

183.0 0.03421908780745614




4.3 scipy.stats.ranksums()

scipy.stats.ranksums() |3 scipy.stats.mannwhitneyu() X ) b 2 LR o DLWV ERFETH 3,
scipy.stats.mannwhitneyu() W HIEMHIEZTHL L, HEto@Eb LA w, =2 71T
For tie-handling and an optional continuity correction see " scipy.stats.mannwhitneyu’ .
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from scipy.stats import ranksums
ranksums (u, v)

RanksumsResult(statistic=2.072890493972125, pvalue=0.038182471913683506)

<=2 7)LICThis test should be used to compare two samples from continuous distributions.
EHBDIE, It does not handle ties between measurements in x and y. &\ IHJHEY 214107
57:0THA9,



