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Figure 2. was made from Appendix : Simulation code A using Python
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Regression statistics Coefficient Standard error t P-value
Multiple correlation R 0.641071211 Intercept 0.315280948 0.000560452 562.5471342 0
Multiple decision R2 0.410972298 h -0.037943349 0.000132099 -287.2339759 0
Adjusted R-square R2 0.410970531 b -0.028648106 0.000132096 -216.8731134 0
Standard error 0.062287664 h-b 0.001943538 3.11352E-05 62.42258611 0
Number of samples 1,000,000
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Appendix : Simulation code A using Python (Python ver.3.8.5)

import numpy as np

import pandas as pd

import random as r

r.seed(2)

import matplotlib.pyplot as plt

import seaborn as sns

class Global():

const = {
'level' : 3, # No. levels of a tree
'branch": 3, # No. branches in each assessor
'N' 110000, # No. trials

}

def calError(org,rev):
n = float(len(org))
total = 0.
for ele1,ele2 in zip(org,rev):
total += (ele2 - ele1) ** 2
tt=total**0.5

return tt

def makeOnes():

branch = Global.const['branch’]

tmp =]

for b in range(branch):
tmp.append(r.uniform(1.,10.))

total = sum(tmp)

vOne =]

for ele in tmp:
vOne.append(ele/total)

return vOne
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def makeData():
level = Global.const['level']
branch = Global.const['branch’]
VAII =]
for I in range(level):
assessors = branch ** |
vLevel =]
for assessor in range(assessors):
vLevel.append(makeOnes())
vAll.append(vLevel)
return(vAll)

def makeRev(data,target):
level = Global.const['level']
branch = Global.const['branch’]
rev =]
for ele1 in data:
rev2 =]
for ele2 in ele1:
rev3 =[]
for ele3 in ele2:
rev3.append(eled)
rev2.append(rev3)
rev.append(rev2)
rev[target][0] = makeOnes()
alpha = calError(data[target][0],rev[target][0])

return rev,alpha

def calWeight(value):
level = Global.const['level']
branch = Global.const['branch’]
num = branch ** level
weight = [0. for i in range(num)]
for b in range(branch):
weight[b * (branch ** (level - 1))] = value[0][0][b]
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for Iin range(1,level):
for n in range(branch ** I):

p =n* (branch ** (level - 1))

g = branch ** (level -1 - 1)

for pos in range(1,branch):

weight[p+q*pos] = weight[p] * value[l][n][pos] / valuell][n][0]

total = sum(weight)
ans =]
for ele in weight:

ans.append(ele / total)

return ans
HHHHHHHHHAHH R
if _name__ =="_ main_":

N = Global.const['N']
Level = Global.const['level']

Branch = Global.const['branch’]

fig=plt.figure(figsize=(10,3), dpi=150)

dataBP =]

for level in range(Level):
plt.subplot(1,Level,level+1)
#plt.ylim(-.001,.5)
#plt.xlim(-.001,1.0)

X=1]
Y=1
for i in range(N):
orgData = makeData()
revData, alpha = makeRev(orgData,level)
X.append(alpha)
Y.append(calError(calWeight(orgData),calWeight(revData)))
dataBP.append(Y)
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coef = np.corrcoef(X, Y) # Find the correlation coefficient
print(coef)

print(" ")

plt.scatter(X,Y,marker="x")
plt.title('Level ="' + str(level+1),fontsize=10)
plt.grid(True)
plt.savefig('Fig1.png', format="png', dpi=150)
plt.show()

plt.boxplot(dataBP, labels=range(Level), whis="range")
plt.savefig('Fig2a.png', format="png', dpi=150)
plt.show()

plt.violinplot(dataBP,showmeans=False,showmedians=True)
plt.savefig('Fig2b.png', format='png', dpi=150)
plt.show()
a=np.array(dataBP)
print(a)
print(" "
[1=np.median(a[0])

I2=np.median(a[1])

I3=np.median(a[2])

print(11,12,13)

print(" "

f = open(‘test.txt', 'w')

for i in range(10000):
strs=str(X[i])+"\t'+str(a[0,i])+"\t'+str(a[1,i])+"\t'+str(a[2][i])+"\n'

f.writelines(strs)

f.close()
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Appendix : Simulation code B using Python (Python ver.3.8.5)

import pandas as pd

import numpy as np

import random as r

import matplotlib.pyplot as plt
r.seed(2)
level_min,level_max=2,6
branch_min,branch_max=2,6
number_trials=40000

f = open(‘dataBP_6x6(40000(seed?)).txt', 'w")
f.writelines('L_size'+'\t'+'B_size'+'\t'+'level'+'\t'+'dataBP[i]'+"\n")
print('L_size','\t','B_size',\t','level’)

for level_size in range(level_min,level_max+1):

const = {}
const['N'J=number_trials # No. trials
const['level'l=level_size # No. levels of a tree

for branch_size in range(branch_min,branch_max+1):

const['branch']=branch_size = # No. branches in each assessor

def calError(org,rev):
n = float(len(org))
total = 0.
for ele1,ele2 in zip(org,rev):
total += (ele2 - ele1) ** 2
tt=(total)**0.5/n
return tt
def makeOnes():
branch = const['branch’]
tmp =]
for b in range(branch):
tmp.append(r.uniform(1.,10.))
total = sum(tmp)
vOne =]

for ele in tmp:
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vOne.append(ele/total)
return vOne
def makeData():
level = const['level’]
branch = const['branch’]
VAIl =[]
for I in range(level):
assessors = branch ** |
vLevel =]
for assessor in range(assessors):
vLevel.append(makeOnes())
vAll.append(vLevel)

return(vAll)

def makeRev(data,target):
level = const['level]
branch = const['branch’]
rev =[]
for ele1 in data:
rev2 =]
for ele2 in ele1:
rev3 =[]
for ele3 in ele2:
rev3.append(ele3)
rev2.append(rev3)
rev.append(rev2)
rev[target][0] = makeOnes()
alpha = calError(data[target][0],rev[target][0])
return rev,alpha
def calWeight(value):
level = const['level']
branch = const['branch’]
num = branch ** level
weight = [0. for i in range(num)]

for b in range(branch):
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weight[b * (branch ** (level - 1))] = value[0][0][b]
for I in range(1,level):
for n in range(branch ** I):
p =n * (branch ** (level - 1))
g = branch ** (level -1 - 1)
for pos in range(1,branch):
weight[p+q*pos] = weight[p] * value[l][n][pos] / value[l][n][0]
total = sum(weight)
ans =]
for ele in weight:
ans.append(ele / total)
return ans
N = const['N"]
Level = const['level']
Branch = const['branch’]
dataBP =]
for level in range(1):
X=1
Y =1
for i in range(N):
orgData = makeData()
revData, alpha = makeRev(orgData,level)
X.append(alpha)
Y .append(calError(calWeight(orgData),calWeight(revData)))
dataBP.append(Y)

foriin range(1):
print(level_size,\t',branch_size,"\t',i+1,"\n',dataBP][i],"\n")
print(level_size,"\t',branch_size,"\t',i+1,"\n")
for j in range(number _trials):
strs=str(level_size)+"\t'+str(branch_size)+"\t'+str(i+1)+\t'+str(dataBP[i][j])+"\n'
f.writelines(strs)

f.close()
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