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b1-ch4-5-r.py

Z0f| 7YX D, BALL H

import numpy as np

#import scipy.stats as stats

import seaborn as sns # seaborn packageS 0| -&

import matplotlib.pyplot as plt # matplotlib.pyplot package =S
from numpy import random

# set the random seed:

np.random.seed(12345)

r=10000

poil = random.poisson(3, size=r)

sns.histplot(data=poil, x=None).set(title='"Histogram of Poi3')
plt.show()

poi2 = random.poisson(5.0, size=r)

sns.histplot(data=poi2, x=None).set(title='"Histogram of Poi5')
plt.show()

poi3 = random.poisson(10.0, size=r)

sns.histplot(data=poi3, x=None).set(title='"Histogram of Poil10')
plt.show()

poi4 = random.poisson(16, size=r)

sns.histplot(data=poi4, x=None).set(title='"Histogram of Poil6')
plt.show()

o|&
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Histogram of Poi3

(RO M A =)

fig = plt.figure(figsize=(14,7))

#7712l D =& o Ho|X|of 2
fig, axs = plt.subplots(ncols=2)

fig, ays = plt.subplots(ncols=2)

sns.histplot(data=poil, x=None, ax=axs[0]).set(title="Histogram of Poisson(mu=3.0 & mu=5.0)")
sns.histplot(data=poi2, x=None, ax=axs[1])
fig.subplots_adjust(wspace=0.5) # @Z 18O X} Zt 42 =7

#plt.savefig('C:/BOOK/PyBasics/PyStat/code/poison-1.png')

sns.histplot(data=poi3, x=None, ax=ays[0]).set(title="Histogram of Poisson(mu=10.0 & mu=16.0)')
sns.histplot(data=poi4, x=None, ax=ays[1])
=

fig.subplots_adjust(wspace=0.5) # & 1 & 2| &2 7t

#plt.savefig('C:/BOOK/PyBasics/PyStat/code/poison-2.png')
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import scipy.stats as stats

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

# values for x (all between 0 and 30):

x = np.linspace(0, 30, num=31)

# PMF for all these values:

fx_3 = stats.poisson.pmf(x, 3)

fx_5 = stats.poisson.pmf(x, 5)

fx_10 = stats.poisson.pmf(x, 10)

fx_15 = stats.poisson.pmf(x, 15)

# collect values in DataFrame:

result_3 = pd.DataFrame({'x": x, 'fx_3": fx_3})
result_5 = pd.DataFrame({'x": x, 'fx_5": fx_5})
result_10 = pd.DataFrame({'x": x, 'fx_10'": fx_10})
result_15 = pd.DataFrame({'x": x, 'fx_15": fx_15})
#print(f'result_3: \n{result_3}\n')

#print(f'result_5: \n{result_5}\n")

#print(f'result_10: \n{result_10}\n')
#print(f'result_15: \n{result_15}\n’)

# plot:

plt.bar(x, fx_3, color='0.6', width = 0.1)
plt.xlabel('x')

plt.ylabel('P(X=x)")

plt.show()
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(REOIM A)

Plt.bar(x, fx_5, color=" 0.6 ', width =0.1)
PILE[RECI('x ")

Plt.ylabel( ' P(X=x) ')

Plt.show()

plt.bar(x, fx_10, color='0.6', width = 0.1)
plt.xlabel('x')

plt.ylabel('P(X=x)")

plt.show()

plt.bar(x, fx_15, color='0.6', width = 0.1)
plt.xlabel('x')

plt.ylabel('P(X=x)")

plt.show()

# create graph:

fig = plt.figure(figsize=(14,7))
plt.subplot(221).set(title='Probability of Poisson with lambda=3')
_ =plt.bar(x, fx_3, color='0.6', width = 0.1)

# = plt.stem(x, fx_3, use_line_collection = True)
_ =plt.xlabel('x")

_ = plt.ylabel('P(X=x)")
plt.subplot(222).set(title="Probability of Poisson with lambda=5')

_ =plt.bar(x, fx_5, color='0.6', width = 0.1)

# = plt.stem(x, fx_5, use_line_collection = True)
_ =plt.xlabel('x")
_ = plt.ylabel('P(X=x)")
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(REOIM A)

plt.subplot(223).set(title='Probability of Poisson with lambda-10')
_ = plt.bar(x, fx_10, color='0.6', width = 0.1)

#_=plt.stem(x, fx_10, use_line_collection = True)

_ = plt.xlabel('x")

_ = plt.ylabel('P(X=x)")

plt.subplot(224).set(title='Probability of Poisson with lambda=15")
_ = plt.bar(x, fx_15, color='0.6', width = 0.1)

#_ =plt.stem(x, fx_15, use_line_collection = True)

_ = plt.xlabel('x")

_ = plt.ylabel('P(X=x)")

fig.subplots_adjust(hspace=0.4, wspace=0.2) # S}5 12 9]

L 2Z1YQ A 1HS £

plt.show()
#plt.savefig('D:/BOOK/PyBasics/PyStat/code/b1-ch4-6.png')
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bl-ch4-7.py

import pandas as pd

import numpy as np

from scipy.stats import poisson

r=5

poisson_02 = np.empty(r)

poisson_04 = np.empty(r)

poisson_06 = np.empty(r)

poisson_08 = np.empty(r)

poisson_1 = np.empty(r)

poisson_2 = np.empty(r)

poisson_3 = np.empty(r)

poisson_4 = np.empty(r)

# repeat r times:

forjin range(r):
poisson_02][j] = poisson.cdf(k=j, mu=0.02)
j=i+

forjin range(r):
poisson_04[j] = poisson.cdf(k=j, mu=0.04)
j=i+

forjin range(r):
poisson_06][j] = poisson.cdf(k=j, mu=0.06)
j=i+

forjin range(r):
poisson_08Jj] = poisson.cdf(k=j, mu=0.08)
jEj+1
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(ROIAM A %)
forjin range(r):

poisson_1[j] = poisson.cdf(k=j, mu=0.1)
j=i+1

forjin range(r):

poisson_2[j] = poisson.cdf(k=j, mu=0.2)

j=i+1
forjin range(r):

poisson_3[j] = poisson.cdf(k=j, mu=0.3)
j=i+1

forjin range(r):

poisson_4[j] = poisson.cdf(k=j, mu=0.4)

j=i+1
poisson_mu = pd.DataFrame({'0.02":poisson_02,'0.04":poisson_04, '0.06":poisson_06,'0.08":poisson_08, '0.1":poisson_1,'0.2":poisson_2,'0.3":poisson_4,'0.4":poisson_4})
round(poisson_mu, 3)

print("Probability Distribution Table of Poisson with 'mu=0.02, ..., 0.4' : ", f\n{round(poisson_mu, 3)}\n')

Probability Distribution Table of Poisson with 'mu=@.
0.02 0.04 0.06 0.038 0.1 0.2 0.3
.98 0.961 .942 .923 .905 .319 .670
.20 ©0.999 .998 .997 .995 .982 .938
.00 1.000 . 000 .000 1.000 .999 .992
.00 1.000 . 000 . 000 . 000 . 000 -999
.00 1.000 . 000 . 000 . 000 . 000 . 000
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b1-ch4-2.py

import numpy as np

import seaborn as sns # seaborn packageS 0| -&

import matplotlib.pyplot as plt # matplotlib.pyplot packageS O| &
from numpy import random

# set the random seed:

np.random.seed(12345)

r=10000

binom1 = random.binomial(n=10, p=0.1, size=r)
sns.histplot(data=binom1, x=None).set(title="Histogram of Binom1')
plt.show()

binom2 = random.binomial(n=10, p=0.5, size=r)
sns.histplot(data=binom2, x=None).set(title="Histogram of Binom2')
plt.show()

binom3 = random.binomial(n=20, p=0.5, size=r)

sns.histplot(data=binom3, x=None).set(title="Histogram of Binom3')

plt.show()
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#fig = plt.figure(figsize=(10,7))

#figure, axs = plt.subplots(1,3) # Al| 72| 2= £ St H|O| X|off 1 &

fig, axs = plt.subplots(ncols=3)

sns.histplot(data=binom1, x=None, ax=axs[0]).set(title='Hist. B(n=10, p=0.1)")

sns.histplot(data=binom2, x=None, ax=axs[1]).set(title='Hist. B(n=10, p=0.5)")

sns.histplot(data=binom3, x=None, ax=axs[2]).set(title='Hist. B(n=20, p=0.5)")

fig.subplots_adjust(wspace=0.7) # 51 & 9| £t 7+A

#plt.savefig('C:/BOOK/PyBasics/PyStat/code/binom.png')

=%
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b1-ch4-3.py

import scipy.stats as stats

import numpy as np

import pandas as pd

import matplotlib.pyplot as plt

# values for x (all between 0 and 25):
x = np.linspace(0, 25, num=26)

# PMF for all these values:

fx_01 = stats.binom.pmf(x, 25, 0.1)
fx_02 = stats.binom.pmf(x, 25, 0.2)
fx_05 = stats.binom.pmf(x, 25, 0.5)
fx_07 = stats.binom.pmf(x, 25, 0.7)

# collect values in DataFrame:

result_01 = pd.DataFrame({'x": x, 'fx_01'

result_02 = pd.DataFrame({'x": x, 'fx_02'
result_05 = pd.DataFrame({'x": x, 'fx_05'
result_07 = pd.DataFrame({'x": x, 'fx_07'
# plot:

plt.bar(x, fx_01, color='0.6', width = 0.1)
plt.xlabel('x')

plt.ylabel('P(X=x)")

plt.show()

plt.bar(x, fx_02, color='0.6', width = 0.1)
plt.xlabel('x')

plt.ylabel('P(X=x)")

plt.show()
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(ROIA A=)

Plt.bar(x, fx_05, color=" 0.6 ' , width =0.1)
Plt.xlabel( ' x ')

Plt.ylabel( ' P(X=x) ')

Plt.show()

Plt.bar(x, fx_07, color=" 0.6 ' , width =0.1)

Plt.xlabel( ' x ')

Plt.ylabel( ' P(X=x) ')

Plt.show()

# create graph:

Fig = plt.figure(figsize=(14,7))

plt.subplot(221).set(title='Probability of Binomial with n=25 and p=0.1')
_ = plt.bar(x, fx_01, color='0.6', width = 0.1)

#_=plt.stem(x, fx_01, use_line_collection = True)

_ = plt.xlabel('x")

_ = plt.ylabel('P(X=x)")

plt.subplot(222).set(title='Probability of Binomial with n=25 and p=0.2')
_ = plt.bar(x, fx_02, color='0.6', width = 0.1)

#3_ = plt.stem(x, fx_02, use_line_collection = True)

_ = plt.xlabel('x")

_ = plt.ylabel('P(X=x)")




b1-ch4-3.py

(KoM A=)

plt.subplot(223).set(title='"Probability of Binomial with n=25 and p=0.5")
_ =plt.bar(x, fx_05, color='0.6', width = 0.1)

#3_ = plt.stem(x, fx_05, use_line_collection = True)

_ =plt.xlabel('x")

_ = plt.ylabel('P(X=x)")

plt.subplot(224).set(title='"Probability of Binomial with n=25 and p=0.7')
_ = plt.bar(x, fx_07, color='0.6', width = 0.1)

#_=plt.stem(x, fx_07, use_line_collection = True)

_ = plt.xlabel('x")

_ = plt.ylabel('P(X=x)")

ol

fig.subplots_adjust(hspace=0.4, wspace=0.2) # S}Z 1 2l9| A5t Bl F1

#plt.savefig('C:/BOOK/PyBasics/PyStat/code/binom_pmf.png')
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b1-ch4-4.py

import pandas as pd

import numpy as np

#import scipy.stats as stats

from scipy.stats import binom

r=5

binom_01 = np.empty(r)

binom_02 = np.empty(r)

binom_03 = np.empty(r)

binom_04 = np.empty(r)

binom_05 = np.empty(r)

binom_06 = np.empty(r)

binom_07 = np.empty(r)

binom_08 = np.empty(r)

binom_09 = np.empty(r)

# repeat r times:

forjin range(r):
binom_01[j] = binom.cdf(k=j, n=5, p=0.1)
j=j+1

forjin range(r):
binom_02[j] = binom.cdf(k=j, n=5, p=0.2)
jei+1

forjin range(r):
binom_03[j] = binom.cdf(k=j, n=5, p=0.3)
jei+1
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Forjin range®:
binom_04[j] = binom.cdf(k=j, n=5, p=0.4)
j=i+1

forjin range(r):
binom_05[j] = binom.cdf(k=j, n=5, p=0.5)
j=i+

forjin range(r):
binom_05[j] = binom.cdf(k=j, n=5, p=0.6)
j=i+

forjin range(r):
binom_07[j] = binom.cdf(k=j, n=5, p=0.7)
=i+

forjin range(r):
binom_08[j] = binom.cdf(k=j, n=5, p=0.8)
=i+

for jin range(r):
binom_09[j] = binom.cdf(k=j, n=5, p=0.9)
=i+

forjin range(r):

binom_095[j] = binom.cdf(k=j, n=5, p=0.95)

j=i+1
binom_n5 = pd.DataFrame({'0.10":binom_01,'0.20":binom_02,'0.30":binom_03,'0.40":binom_04,'0.50":binom_05,'0.60":binom_07,'0.70":binom_07,'0.80":binom_08,'0
.90":binom_09,'0.95":binom_095 })

round(binom_n5,3)

print("Probability Distribution Table of Binomial with 'n=5 and p=0.10, ..., 0.95' : ", f\n{round(binom_n5,3)\n')
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