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b1-ch4-10.py

import numpy as np

import seaborn as sns # seaborn packageE 0| &

import matplotlib.pyplot as plt # matplotlib.pyplot packageE 0| &
from numpy import random

# set the random seed:

random.seed(12345)

r=1000

#tnp.random.seed(12)

z_1 =random.normal(loc=0.0, scale=1.0, size=r)
#tnp.random.seed(34)

z_2 =random.normal(loc=0.0, scale=1.0, size=r)
#tnp.random.seed(56)

z_3 =random.normal(loc=0.0, scale=1.0, size=r)
#tnp.random.seed(78)

z_4 = random.normal(loc=0.0, scale=1.0, size=r)
#tnp.random.seed(910)

z_5 =random.normal(loc=0.0, scale=1.0, size=r)

chi_5=2z_1%¥*2+4z 2*¥*2+z 3**2+z_4**2+z 5**

mean = np.mean(chi_5)

variance = np.var(chi_5, ddof=1)

print("Mean of chi-distrinution w/ df=5 is :",round(mean,5))
print("Variance of chi-distrinution w/ df=5 is :",round(variance,5))
sns.histplot(data=chi_5, x=None, kde=True).set(title='"Histogram of Chi-square w/ df=5')

plt.show()

Mean of chi-distrinution w/ df=5 is : 4.94847
Variance of chi-distrinution w/ df=5 is : 9.94462

Histogram of Chi-square w/ df=5
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bl-ch4-11.py

import numpy as np

import seaborn as sns # seaborn packageE O|-&

import matplotlib.pyplot as plt # matplotlib.pyplot packageE 0| &

from numpy import random

# set the random seed:

np.random.seed(12345)

r=10000

chil = random.chisquare(df=5, size=r)

sns.histplot(data=chil, x=None).set(title="Histogram of Chi-square w/ df=5')
plt.show()

chi2 = random.chisquare(df=10, size=r)

sns.histplot(data=chi2, x=None).set(title="Histogram of Chi-square w/ df=10')
plt.show()

chi3 = random.chisquare(df=20, size=r)

sns.histplot(data=chi3, x=None).set(title="Histogram of Chi-square w/ df=20')
plt.show()

chi4 = random.chisquare(df=30, size=r)

sns.histplot(data=chi4, x=None).set(title="Histogram of Chi-square w/ df=30')
plt.show()

np.mean(chil)

np.mean(chi2)

np.mean(chi3)

np.mean(chi4)

print("Mean of Chi-square Distribution w/ df=5is : "', np.mean(chil))

print("Mean of Chi-square Distribution w/ df=10is : "', np.mean(chi2)) f Chi ; 0 n
) ibution

print("Mean of Chi-square Distribution w/ df=20is : "', np.mean(chi3))

print("Mean of Chi-square Distribution w/ df=30is : "', np.mean(chi4))
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b1-ch4-11.py

(RHOIM A =)

np.var(chil, ddof=1) _ ibution
np.var(chi2, ddof=1) Variance of Chi )i ibuticon
Variant ) re Distribution w/

np.var(chi3, ddof=1)

np.var(chi4, ddof=1) Histogram of Chi-square w/ df=5 & df=10)
B0
print("Variance of Chi-square Distribution w/ df=5is : ", np.var(chil, ddof=1)) 500 -

print("Variance of Chi-square Distribution w/ df=10is : ", np.var(chi2, ddof=1))
print("Variance of Chi-square Distribution w/ df=20is : ", np.var(chi3, ddof=1))
print("Variance of Chi-square Distribution w/ df=30is : ", np.var(chi4, ddof=1))

fig = plt.figure(figsize=(14,7))
#F71el Qe = E o m|o|X|of L&

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

sns.histplot(data=chil, x=None, ax=axs[0]).set(title="Histogram of Chi-square w/ df=5 & df=10)')
sns.histplot(data=chi2, x=None, ax=axs[1]) Histogram of Chi-square w/ df=20 & df=30)

fig.subplots_adjust(wspace=0.5) # 51 2/0| X2 7tH4S2 =7 500 | 300 7

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

sns.histplot(data=chi3, x=None, ax=ays[0]).set(title='"Histogram of Chi-square w/ df=20 & df=30)')
sns.histplot(data=chi4, x=None, ax=ays[1])

fig.subplots_adjust(wspace=0.5) # 51| £ ZtHAS =H

plt.show()

#plt.savefig('C:/BOOK/PyBasics/PyStat/code/chi-2.png')




b1-ch4-12.py

import numpy as np
import matplotlib.pyplot as plt

from scipy.stats import chi2

#x-axis ranges from 0 to 20 with .001 steps
X = np.arange(0, 20, 0.001)

#define multiple Chi-square distributions

plt.plot(x, chi2.pdf(x, df=4), label='df: 4')

plt.plot(x, chi2.pdf(x, df=6), label="df: 6')
plt.plot(x, chi2.pdf(x, df=8), label="df: 8')

#add legend to plot

plt.legend()

I I
125 150 175




bl-ch4-13.py

import pandas as pd

AgE! P=099 | 095 | 090 : 010 | 005 | 0.1
.0.000157 © 0.00393 : 00158 @ 2706 | 3.841 = 6.635
00201 0103 | 0.211 | 4605 = 5.991  9.210
0.115 | 0352 | 0.584 | 6251 | 7.815 | 11.341
T e e T v
T T i T
I e TR
B e e R L By ey e
i T ey
- 038"""""'"'"3 3% eat e 919____..5___._01 P
2558 . 3940 | 15987 © 18307 . 23.209

import numpy as np

from scipy.stats.distributions import chi2 as chi2dist

L3

#df =31
df =11

o

chi_1 = np.empty(df)

chi_2 = np.empty(df)
chi_3 = np.empty(df)

Sioion

chi_4 = np.empty(df)

chi_5 = np.empty(df)

o

o
o

chi_6 = np.empty(df)

# repeat r times:

forjin range(df):
chi_1[j] = chi2dist.ppf(0.01, df=j)
=i+

forjin range(df):
chi_2[j] = chi2dist.ppf(0.05, df=j)

Chi-square Distribution

j=j+1

=

&
T

Py

forjin range(df):
chi_3[j] = chi2dist.ppf(0.1, df=j)

T}

j=j+1

,_-.
[EPRNT. R

for jin range(df):
chi_4[j] = chi2dist.ppf(0.9, df=j)
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j=j+1

=
oo

for jin range(df):
chi_5[j] = chi2dist.ppf(0.95, df=j)

A T

1
.
3
4
5
&
7
2
g
1

j=j+1
forjin range(df):

chi_6[j] = chi2dist.ppf(0.99, df=j)

j=j+1
chi_square = pd.DataFrame({'p=0.99":chi_1,'p=0.95":chi_2,'p=0.9":chi_3,'p=0.1":chi_4,'p=0.05":chi_5,'p=0.01":chi_6})
chi_sq = chi_square.dropna(how="all') # to drop if all values in the row are NaN

round(chi_sq, 3)

rint("Chi-square Distribution Table with 'p=0.99, ..., p=0.01": ", f'\n{round(chi_sg, 3)}\n')
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b1-ch4-14.py

import numpy as np

import seaborn as sns # seaborn packageS O| &

import matplotlib.pyplot as plt # matplotlib.pyplot packageS 0| &
from numpy import random

# set the random seed: Histogram of Student-t w/ df=5
r=1000

np.random.seed(1)

z =random.normal(loc=0.0, scale=1.0, size=r)
np.random.seed(12)

z_1 =random.normal(loc=0.0, scale=1.0, size=r)
np.random.seed(34)

z_2 =random.normal(loc=0.0, scale=1.0, size=r)
np.random.seed(56)

z_3 =random.normal(loc=0.0, scale=1.0, size=r)
np.random.seed(78)

z_4 = random.normal(loc=0.0, scale=1.0, size=r)

np.random.seed(910)

z_5 =random.normal(loc=0.0, scale=1.0, size=r)
chi_5=1z_1**2+z 2**2+z_3**2+z_4**2+7 5**2
sqchi_5 = np.sqrt(chi_5/5)

t 5=z/sqchi_5

sns.histplot(data=t_5, x=None, kde=True).set(title='"Histogram of Student-t w/ df=5')

plt.show()




b1-ch4-15.py

import numpy as np

import seaborn as sns # seaborn packageE ol

import matplotlib.pyplot as plt # matplotlib.pyplot package= 0| &

from numpy import random

# set the random seed:

np.random.seed(12345)

r=10000

t1 = random.standard_t(df=5, size=r)

sns.histplot(data=t1, x=None).set(title='Histogram of Student-t w/ df=5')
plt.show()

t2 = random.standard_t(df=10, size=r)

sns.histplot(data=t2, x=None).set(title="Histogram of Student-t w/ df=10")
plt.show()

t3 = random.standard_t(df=15, size=r)

sns.histplot(data=t3, x=None).set(title="Histogram of Student-t w/ df=15')
plt.show()

t4 = random.standard_t(df=30, size=r)

sns.histplot(data=t4, x=None).set(title="Histogram of Student-t w/ df=30'")
plt.show()

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




b1-ch4-15.py

(HOIA A=)

#5702l 2= & of I o] X|of 2 &

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

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

sns.histplot(data=t1, x=None, ax=axs[0]).set(title="Histogram of Student-t w/
df=5 & df=10)')

sns.histplot(data=t2, x=None, ax=axs[1])

fig.subplots_adjust(wspace=0.5) # @F 18 0| X} 7t 42 =7
#plt.savefig('C:/BOOK/PyBasics/PyStat/code/t-1.png')

sns.histplot(data=t3, x=None, ax=ays[0]).set(title="Histogram of Student-t w/
df=15 & df=30)')

sns.histplot(data=t4, x=None, ax=ays[1])

fig.subplots_adjust(wspace=0.5) # 51 & 9| 2 7+4

#plt.savefig('C:/BOOK/PyBasics/PyStat/code/t-2.png')
plt.show()

Histogram of Student-t w/ df=5 & df=10)
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b1-ch4-16.py

import matplotlib.pyplot as plt
import numpy as np

from scipy.stats import t

t-Dustribution with Varying df

x = np.linspace(-5, 5, 100)
degrees_of_freedom =[1, 4, 9, 29] # Varying degrees of freedom

# Plotting T-distribution curves for different degrees of freedom

for df in degrees_of_freedom:
y = t.pdf(x, df) # Using default location and scale parameters (0 and 1)
plt.plot(x, y, label=f"df = {df}")

plt.xlabel('t')
plt.ylabel('f(t)")
plt.title('t-Distribution with Varying df')

plt.legend()
plt.show()
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b1-ch4-17.py

import pandas as pd

import numpy as np

from scipy.stats.distributions import t as tdist

df=10

t_1 = np.empty(df)

t_2 = np.empty(df)

t_3 = np.empty(df)

t_4 = np.empty(df)

t_5 = np.empty(df)

# repeat r times:

forjin range(df):
t_1[j] = tdist.ppf(0.9, df=j)
j=i+1

forjin range(df):
t_2[j] = tdist.ppf(0.95, df=j)
j=i+1

forjin range(df):
t_3[j] = tdist.ppf(0.975, df=j)
j=i+1

forjin range(df):
t_4[j] = tdist.ppf(0.99, df=j)
j=i+1

forjin range(df):
t_5[j] = tdist.ppf(0.995, df=j)
j=i+1




b1-ch4-17.py

(KO A=)

t_dist = pd.DataFrame({'p=0.1"t_1,'p=0.05"t_2,'p=0.025"t_3,'p=0.01":t_4,'p=0.005"t_5})
t = t_dist.dropna(how="all') # to drop if all values in the row are NaN

round(t, 3)

print("t Distribution Table with 'p=0.9, ..., p=0.995' : ", f\n{round(t, 3)\n")

0.025 | 0.01

0.005

: 12,706 | 31.821

4303 6.965

lm3...18.2 4.54.1

2.776

. 63.657

e
5841
1604
1.032
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b1-ch4-18.py

import numpy as np

import seaborn as sns # seaborn packageE 0| &
import matplotlib.pyplot as plt # matplotlib.pyplot packageS O| &
from numpy import random

# set the random seed:

r=1000

np.random.seed(12)
z_1=random.normal(loc=0.0, scale=1.0, size=r)
np.random.seed(34)

z_2 =random.normal(loc=0.0, scale=1.0, size=r)
np.random.seed(56)

z_3 =random.normal(loc=0.0, scale=1.0, size=r)
np.random.seed(78)

z_4 =random.normal(loc=0.0, scale=1.0, size=r)
np.random.seed(910)
z_5=random.normal(loc=0.0, scale=1.0, size=r)
np.random.seed(21)

z_6 =random.normal(loc=0.0, scale=1.0, size=r)
np.random.seed(43)

z_7 =random.normal(loc=0.0, scale=1.0, size=r)
np.random.seed(65)

z_8 =random.normal(loc=0.0, scale=1.0, size=r)
np.random.seed(87)

z_9 =random.normal(loc=0.0, scale=1.0, size=r)

np.random.seed(109)

z_10 = random.normal(loc=0.0, scale=1.0, size=r)




b1-ch4-18.py

(HOIAM AZ)
chi_5_1=z_ 1**24z 2**247_3**24z_4**2+7_5**2

chi_5_2 =z 6**2+z_7**2+z_8**2+z_9**2+z_10**2

f 5_5 = (chi_5_1/5)/(chi_5_2/5)

sns.histplot(data=f_5_5, x=None, kde=True).set(title="Histogram of F w/ df=(5,5)')

plt.show()

Histogram of F w/ df=(5,5)
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b1-ch4-19.py

import numpy as np

import seaborn as sns # seaborn package% o]

import matplotlib.pyplot as plt # matplotlib.pyplot packageS 0|2

from numpy import random

# set the random seed:

np.random.seed(12345)

r=10000

f1 = random.f(5, 10,size=r)

sns.histplot(data=f1, x=None).set(title="Histogram of F w/ df=(5,10)')
plt.show()

f2 = random.f(9, 10, size=r)

sns.histplot(data=f2, x=None).set(title="Histogram of F w/ df=(9,10)')
plt.show()

f3 = random.f(15,20, size=r)

sns.histplot(data=f3, x=None).set(title='"Histogram of F / df=(15,20)')
plt.show()

f4 = random.f(38,40, size=r)

sns.histplot(data=f4, x=None).set(title='"Histogram of F w/ df=(38,40)')
plt.show()

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




b1-ch4-19.py

(RHOIM A=)

#7712l Je =5 o Ho|X|off 2

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

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

sns.histplot(data=f1, x=None, ax=axs[0]).set(title='"Histogram of F w/ df=(5,10) & df=(9,10)')
sns.histplot(data=f2, x=None, ax=axs[1])

fig.subplots_adjust(wspace=0.5) # S 12O 2 ZtAZ =
#plt.savefig('C:/BOOK/PyBasics/PyStat/code/f-1.png')

sns.histplot(data=f3, x=None, ax=ays[0]).set(title="Histogram of Student-t w/ df=(15,20) & df=(38,40)')
sns.histplot(data=f4, x=None, ax=ays[1])

fig.subplots_adjust(wspace=0.5) # LS &0 2 ZtAZ =
#plt.savefig('C:/BOOK/PyBasics/PyStat/code/f-2.png')

plt.show()

Histogram of F w/ df=(5,10) & df=(9,10) Histogram of Student-t w/ df=(15,20) & df=(38,40)
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b1-ch4-20.py

import numpy as np

from scipy.stats import f

import matplotlib.pyplot as plt

# get x values

x = np.linspace(0, 4.5, 1000)

# get F-Distributions

f1=1(3, 15, 0)

f2 = (5, 15, 0)

f3 = (10, 15, 0)

f4 = (15, 15, 0)

# plot the distributions

plt.figure(figsize=(12, 6))

plt.plot(x, f1.pdf(x), label = 'vl = 3, v2 = 15', color = 'blue')
plt.plot(x, f2.pdf(x), label = 'vl = 5, v2 = 15', color = 'green')
plt.plot(x, f3.pdf(x), label = 'v1 = 10, v2 = 15', color = 'red')
plt.plot(x, f4.pdf(x), label = 'vl = 15, v2 = 15', color = 'orange')
plt.xlim(0, 4)

plt.ylim(0.0, 1)

plt.xticks(fontsize=16)

plt.yticks(fontsize=16)

plt.xlabel('f', fontsize=18)

plt.ylabel('f(f)', fontsize=18)

plt.title("F Distribution",fontsize=20)
plt.legend(fontsize=14)
#plt.savefig('C:/BOOK/PyBasics/PyStat/code/f _dist.png')

plt.show()

f(f)

F Distribution
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0.6 1
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bl-ch4-21.py

bl-ch4-21.py

import pandas as pd

import numpy as np

from scipy.stats.distributions import f as fdist

df =11

f_1 = np.empty(df)

f_2 = np.empty(df)

f_3 = np.empty(df)

f_4 = np.empty(df)

f_5 = np.empty(df)

f_6 = np.empty(df)

f_7 = np.empty(df)

f_8 = np.empty(df)

f_9 = np.empty(df)

f_10 = np.empty(df)

# repeat r times:

forjin range(df):
f_1[j] = fdist.ppf(0.95, 1, j)
j=i+1

# repeat r times:

forjin range(df):
f_2[j] = fdist.ppf(0.95, 2, j)
=i+

# repeat r times:

forjin range(df):
f_3[j] = fdist.ppf(0.95, 3, j)
=i+

(M A=)

f_4[j] = fdist.ppf(0.95, 4, j)
i+

# repeat r times:

forjin range(df):
f_5[j] = fdist.ppf(0.95, 5, j)
=i+

# repeat r times:

forjin range(df):
f_6[j] = fdist.ppf(0.95, 6, j)
j=i+1

# repeat r times:

forjin range(df):
f_7[j] = fdist.ppf(0.95, 7, j)
=i

# repeat r times:

forjin range(df):
f_8[j] = fdist.ppf(0.95, 8, j)
j=i+1

# repeat r times:

forjin range(df):
f_9[j] = fdist.ppf(0.95, 9, j)
j=i+1

# repeat r times:

forjin range(df):
f_10[j] = fdist.ppf(0.95, 10, j)
j=j+1




b1l-ch4-21.py

(2t Ol A Al )
f_dist = pd.DataFrame({'v2=1":f 1,'v2=2"f 2,'v2=3"f_3,'v2=4"f_4,'v2=5":f 5,'v2=6"f 6,'v2=7"f 7,'v

2=8"f_8,'v2=9"f 9,'v2=10"f_10})

f=f_dist.dropna(how="all') # to drop if all values in the row are NaN

round(f, 2)

print("F Distribution Table at 5% significancr level with 'v2=1, ..., v2=10"': ", f\n{round(f, 2)\n')

1 2 3 4 2 6 7 3 9 10

161.45 199.50 215.71 224.58 230.16 233.99 236.77 235.88 240.04 241.88
18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.38 19.40
10.13 9.55 9.28 9.12 9.01 8.94 B8.89 §8.85 8.81 8.76
771 694 6.09 639 6.26 6.6 6.09 6.04 6.00 02.96
2.79  5.41 5.19 5.0 4.95 448 4.82 497 474

474 733 412 3.94 3.87 3.79 3.73 3.68 3.64

4.74 435 412 3.97 3.87 3.79 3.73 3.68 3.64

4346 4.07 3.84 3.69 3.28 3.50 3.44 339 3.35

4.26 3.86 : 3.48 3.37 3.29 3.23 3.18 3.14

410 3.71 3.33 3.22 3.02  2.98
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