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b1-ch5-1.py

import numpy as np

import scipy.stats as stats

import seaborn as sns

# set the random seed:

np.random.seed(123456)

# set sample size:

n=2

# initialize sampling dist. to an array of length r=10000 to later store results:
r = 10000 Histogram of Sampling_dist

sample_dist = np.empty(r) F.h
# repeat r times:
forjin range(1,r): |
# draw a sample and store the sample mean in pos. j=0,1,... of sample_digt:
sample = stats.norm.rvs(2.5, 1.1182, size=n)
sample_dist[j] = np.mean(sample)
mean = np.mean(sample_dist)
variance = np.var(sample_dist)

print("Mean of sampl mean distribution is :", mean)

print("Variance of sample mean distribution is :", variance)

sns.histplot(data=sample_dist, x=None, kde=True).set(title="Histogram of Sampling_dist')
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# set the random seed:

np.random.seed(123456)

# set sample size:

nl=2

n2=5

n3=10

n4=30

# initialize sampling dist. to an array of length r=10000 to later store results:

r =10000

sample_dist_2 = np.empty(r)

sample_dist_5 = np.empty(r)

sample_dist_10 = np.empty(r)

sample_dist_30 = np.empty(r)

# repeat r times:

for jin range(1,r):
# draw a sample and store the sample mean in pos. j=0,1,... of sample_dist:
sample_2 = stats.norm.rvs(2.5, 1.1182, size=n1)
sample_dist_2[j] = np.mean(sample_2)

(32

mean_2 = np.mean(sample_dist_2)

variance_2 = np.var(sample_dist_2)

print("Mean of sampling distribution w/ n=2 is :", mean_2)

print("Variance of sampling distribution w/ n=2 is :", variance_2)

(52

mean_5 = np.mean(sample_dist_5)

variance_5 = np.var(sample_dist_5)

print("Mean of sampling distribution w/ n=5 is :", mean_5)

print("Variance of sampling distribution w/ n=5is :", variance_5)

fig, ax = plt.subplots()

sns.histplot(data=sample_dist_2, x=None, kde=True).set(title="Histogram of Sampling_dist_2')

ax.set_xlim(-1,6)

plt.show()
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b1-ch5-3.py

import numpy as np
#import scipy.stats as stats
import seaborn as sns

from numpy import random
# set the random seed:
np.random.seed(1234556)
f# set sample size: Mean of :arrplinE distribution from Unifrom(@,1l) is
n=11 Variance of sampling distribution from Uniform(@,1)is
min =0
max=1

# initialize sampling dist. to an array of length r=10000 to later store results:

r=1000

sample_dist = np.empty(r) \

# repeat r times:

forjin range(1,r):
# draw a sample and store the sample mean in pos. j=0,1,... of sample_dist:
sample = random.uniform(0,1,size=n)
sample_dist[j] = np.mean(sample)

mean = np.mean(sample_dist)

variance = np.var(sample_dist)

print("Mean of sampling distribution from Unifrom(0,1) is :", mean)

print("Variance of sampling distribution from Uniform(0,1)is :", variance)

sns.histplot(data=sample_dist, x=None, kde=True).set(title="Histogram of Sampling_dist of n=11")
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# set the random seed:
np.random.seed(123456)
# set sample size:
n_5=5

n_10=10

n_20=20

n_30=30

# initialize ybar to an array of length r=10000 to later store results:
r=10000

ybar_5 = np.empty(r)
ybar_10 = np.empty(r)
ybar_20 = np.empty(r)
ybar_30 = np.empty(r)

# repeat r times:

for jin range(r):

# draw a sample and store the sample mean in pos. j=0,1,... of ybar:

sample_5 = stats.norm.rvs(10, 2, size=n_5)
ybar_5[j] = np.mean(sample_5)
(F=h
mean_5 = np.mean(ybar_5)
variance_5 = np.var(ybar_5)
print("Mean of sampling distribution w/ n=5 is :", mean_5)
print("Variance of sampling distribution w/ n=5is :", variance_5)
(B8
# simulated density:
kde_5 = sm.nonparametric.KDEUnivariate(ybar_5)
kde_5.fit()
(B8
# normal density:
x_range_5 = np.linspace(9, 11)
y_5 = stats.norm.pdf(x_range_5, 10, np.sqrt(4/n_5))
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b1-ch5-5.py

(J.lH7|X| AHEI:

# set the random seed:

1.01986 1.00539 . 1.00046

np.random.seed(123456)

# set sample size: 1.06407 0.20082 . 0.06607

n_2=2

n_10=10
n_20=20
n_30=30
# initialize ybar to an array of length r=10000 to later store results: Mean of Samplinb distribution w/ df=1 & n=2 is
Variance of sampling distribu " df=1 & n=
Mean of sampling distribution w/ df=1 & n=1@ is
Variance of sampling distributi rH"—l &
Mean of sampling distribution w/ df=1 & n=2
Variance of sampling distribution w/ rH" l &
ybar_30 = np.empty(r) Mean of sampling distribution w

# repeat r times: Variance of sampling distribu

r =10000

ybar_2 = np.empty(r)
ybar_10 = np.empty(r)
ybar_20 = np.empty(r)

for jin range(r):
# draw a sample and store the sample mean in pos. j=0,1,... of ybar:

sample_2 = random.chisquare(df=1, size=n_2)

bar_2[j] = np.mean(sample_2 — ybar_2
yoar 21 P ( ple_2) - === chi-square distribution . ) 1|L'|.‘
(%Eﬂ - ‘_l LY
5

1
L

— vwbar 10
. === chi-square distribution
variance_2 = np.var(ybar_2)

print("Mean of sampling distribution w/ df=1 & n=2 is :", mean_2) - 1 K
L
print("Variance of sampling distribution w/ df=1 & n=2 is :", variance_2) ) y b
: : o 1 2 3
ybar

mean_2 = np.mean(ybar_2)

(&2

- o

# simulated density:

—_— 30
kde_2 = sm.nonparametric.KDEUnivariate(ybar_2) R ?::?;_q uare distribution

kde_2 fit() . N
] \ ,‘ W
(Olst 42 = g —— ybar_ 20 . ¥
— == chi-square distribution
o 1 2 3 :
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bi-ch5-6.py = n=2 n=20 n=30

0.502469 . 0.49999 0.49975

(@7 | x| A4k

# set the random seed:

np.random.seed(123456) 0.041391 . 0.00412 0.00279

# set sample size:

Mean of sampling distribution
Variance of sampling distribut
Mean of sampling distribution
Variance of sampling distributi
n_30=30 Mean of sampling distribution

# initialize ybar to an array of length r=10000 to later store results: Variance of sampling distribution v
r = 10000 Mean of sampling distribution

ybar_2 = np.empty(r) Variance of sampling ribution v

n_2=2
n_10=10
n_20=20

ybar_10 = np.empty(r)

1)

ybar_20 = np.empty(r)

0, max

ybar_30 = np.empty(r)

# repeat r times:

for jin range(r):

dunif(x, min

# draw a sample and store the sample mean in pos. j=0,1,... of ybar:

sample_2 = np.random.uniform(0,1,size=n_2)

ybar_2[j] = np.mean(sample_2)

(_<'>_Ek) — vybar_2
- ——=  uniform distribution
mean_2 = np.mean(ybar_2)

variance_2 = np.var(ybar_2) E ) E —_— ybar 10

=== uniform distribution
print("Mean of sampling distribution w/ n=2 is :", mean_2)
print("Variance of sampling distribution w/ n=2is :", variance_2)

(B8

mean_10 = np.mean(ybar_10)

variance_10 = np.var(ybar_10)
print("Mean of sampling distribution w/ n=10is :", mean_10)
print("Variance of sampling distribution w/ n=10 is :", variance_10)

yhar_2Z20

E — ywhar_30
# simulated density: === unifoerm distribution

— == uniform distribution
kde_2 = sm.nonparametric.KDEUnivariate(ybar_2)
kde_2 fit()
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b1-ch5-7.py

import numpy as np
import scipy.stats as stats
import seaborn as sns
import matplotlib.pyplot as plt
# set the random seed:
np.random.seed(12345)
# set sample size:
n=2
# initialize sampling dist. to an array of length r=10000 to later store results:
r=10000
sample_dist = np.empty(r)
# repeat r times:
for jin range(1,r):
# draw a sample and store the sample mean in pos. j=0,1,... of sample_dist:
sample = stats.norm.rvs(2.5, 1.118, size=2)
sample_dist[j] = np.var(sample, ddof=1)
mean = np.mean(sample_dist)
variance = np.var(sample_dist,ddof=1)
print("Mean of sample variance distribution is :", mean)
print("Variance of sample variance distribution is :", variancé)
fig, ax = plt.subplots()
sns.histplot(data=sample_dist, ax=ax, kde=True).set(title="Histogram of Sampling_dist')

ax.set_xlim(0,10)
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Mean of sample variance distribution is : :

Variance of sample variance distribution is :

Histogram of Sampling_dist
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b1-ch5-8.py

import numpy as np

#import statsmodels.api as sm

import scipy.stats as stats

import matplotlib.pyplot as plt

import seaborn as sns

# set the random seed:

np.random.seed(123456)

# set sample size:

n=11

# initialize r to an array of length r=1000 to later store results:

r=1000

sample_mean = np.empty(r)

sample_var = np.empty(r)

# repeat r times:

for jin range(r):
# draw a sample and store the sample mean in pos. j=0,1,... of ybar:
sample = stats.norm.rvs(10, 2, size=n)
sample_mean[j] = np.mean(sample)
sample_var[j] = np.var(sample, ddof=1)

mean = np.mean(sample_var)

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

print("Mean of sampling distribution from Normal is :", mean)

print("Variance of sampling distribution from Normal is :", variance)

# simulated density:

#kde = sm.nonparametric.KDEUnivariate(sample_var)

#kde.fit()

fig, ax = plt.subplots()

sns.histplot(data=sample_var, x=None, kde=True).set(title='Histogram of Sampling_dist w/ n=11")

ax.set_xlim(0,15)

#plt.savefig('C:/BOOK/PyBasics/PyStat/code/b1-ch5-8.png')
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b1-ch5-9.py
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# set the random seed:

Bl |HO
rMe (oX i

i

np.random.seed(123456)

# set sample size:
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# initialize sampling dist. to an array of length r=10000 to later store results:

B

r=10000

yvar_10 = np.empty(r)
yvar_20 = np.empty(r)
yvar_30 = np.empty(r)

yvar_100 = np.empty(r) Histogram of Sample_dist_ 10 & 20

# repeat r times: S00 SO0

for jin range(1,r): aoa
# draw a sample and store the sample mean in pos. j=0,1,... of sample_dist:

sample_10 = stats.norm.rvs(10, 2, size=n1) =00
yvar_10[j] = np.var(sample_10, ddof=1)
(&2

# repeat r times:

for jin range(1,r):
# draw a sample and store the sample mean in pos. j=0,1,... of sample_dist:

sample_100 = stats.norm.rvs(10, 2, size=n4) Histogram of Sample_dist_30 & 100
yvar_100[j] = np.var(sample_100, ddof=1) SO0

500
mean_10 = np.mean(yvar_10)

variance_10 = np.var(yvar_10, ddof=1)

print("Mean of sample variance distribution w/ n=10 is :", mean_10)
print("Variance of sample variance distribution w/ n=10 is :", variance_10)
(0I5} )




