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2Ⅰ. 𝜒2-분포

- 표준정규분포의 제곱의 합 X=σ𝒊=𝟏
𝒏 𝒁𝒊

𝟐이 자유도가 n인 𝝌𝟐-분포에 따름

- X∼𝝌𝟐(n) 

- X가 X∼𝝌𝟐(n)이라고 할 때, X의 평균은 n, 분산은 2n

b1-ch4-10.py

import numpy as np

import seaborn as sns # seaborn package를이용

import matplotlib.pyplot as plt # matplotlib.pyplot package를이용

from numpy import random

# set the random seed:

random.seed(12345)

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)

chi_5 = z_1**2+z_2**2+z_3**2+z_4**2+z_5**2

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()

1. 확률분포
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- 자유도에 따라 𝝌𝟐-분포의 모양이 달라지는데 자유도가 클수록 정규분포와 근사

b1-ch4-11.py

import numpy as np

import seaborn as sns # seaborn package를이용

import matplotlib.pyplot as plt # matplotlib.pyplot package를이용

from numpy import random

# set the random seed:

np.random.seed(12345)

r=10000

chi1 = random.chisquare(df=5, size=r)

sns.histplot(data=chi1, 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(chi1)

np.mean(chi2)

np.mean(chi3)

np.mean(chi4)

print("Mean of Chi-square Distribution w/ df=5 is : ", np.mean(chi1))

print("Mean of Chi-square Distribution w/ df=10 is : ", np.mean(chi2))

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

print("Mean of Chi-square Distribution w/ df=30 is : ", np.mean(chi4))
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- 자유도에 따라 𝝌𝟐-분포의 모양이 달라지는데 자유도가 클수록 정규분포와 근사

b1-ch4-11.py

(앞에서계속)

np.var(chi1, ddof=1)

np.var(chi2, ddof=1)

np.var(chi3, ddof=1)

np.var(chi4, ddof=1)

print("Variance of Chi-square Distribution w/ df=5 is : ", np.var(chi1, ddof=1))

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

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

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

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

#두개의그래프를한페이지에그림

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

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

sns.histplot(data=chi1, 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])

fig.subplots_adjust(wspace=0.5) #우측그림의좌우간격을조정

#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) #우측그림의좌우간격을조정

plt.show()

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



62. 확률분포표
b1-ch4-13.py

import pandas as pd

import numpy as np

from scipy.stats.distributions import chi2 as chi2dist

#df = 31

df = 11

chi_1 = np.empty(df)

chi_2 = np.empty(df)

chi_3 = np.empty(df)

chi_4 = np.empty(df)

chi_5 = np.empty(df)

chi_6 = np.empty(df)

# repeat r times:

for j in range(df):

chi_1[j] = chi2dist.ppf(0.01, df=j)

j=j+1

for j in range(df):

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

j=j+1

for j in range(df):

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

j=j+1

for j in range(df):

chi_4[j] = chi2dist.ppf(0.9, df=j)

j=j+1

for j in range(df):

chi_5[j] = chi2dist.ppf(0.95, df=j)

j=j+1

for j in 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)

print("Chi-square Distribution Table with 'p=0.99, ..., p=0.01' : ", f'\n{round(chi_sq, 3)}\n')
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1. 확률분포

Ⅱ.t-분포

- 서로 독립적인 표준정규분포와 𝝌𝟐-분포에 의해 t-분포가 도출

X∼t(n-1)

b1-ch4-14.py

import numpy as np

import seaborn as sns # seaborn package를이용

import matplotlib.pyplot as plt # matplotlib.pyplot package를이용

from numpy import random

# set the random seed:

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 = z_1**2+z_2**2+z_3**2+z_4**2+z_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()
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b1-ch4-15.py

import numpy as np

import seaborn as sns # seaborn package를이용

import matplotlib.pyplot as plt # matplotlib.pyplot package를이용

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))

- 자유도에 따라 t-분포의 모양이 달라지는데 자유도가 30 이상이면 표준정규분포와 거의 같아짐
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b1-ch4-15.py

(앞에서계속)

#두개의그래프를한페이지에그림

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) #우측그림의좌우간격을조정

#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) #우측그림의좌우간격을조정

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

plt.show()
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b1-ch4-16.py

import matplotlib.pyplot as plt

import numpy as np

from scipy.stats import t

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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2. 확률분포표
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:

for j in range(df):

t_1[j] = tdist.ppf(0.9, df=j)

j=j+1

for j in range(df):

t_2[j] = tdist.ppf(0.95, df=j)

j=j+1

for j in range(df):

t_3[j] = tdist.ppf(0.975, df=j)

j=j+1

for j in range(df):

t_4[j] = tdist.ppf(0.99, df=j)

j=j+1

for j in range(df):

t_5[j] = tdist.ppf(0.995, df=j)

j=j+1
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b1-ch4-17.py

(앞에서계속)

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')
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1. 확률분포

Ⅲ. F-분포

- 두 개의 독립적인 𝝌𝟐-분포에 의해 F-분포가 도출

X∼F(𝒏𝟏-1, 𝒏𝟐-1 )

b1-ch4-18.py

import numpy as np

import seaborn as sns # seaborn package를이용

import matplotlib.pyplot as plt # matplotlib.pyplot package를이용

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)
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b1-ch4-18.py

(앞에서계속)

chi_5_1 = z_1**2+z_2**2+z_3**2+z_4**2+z_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()
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- 분자 및 분모의 자유도에 같아지면서 커질수록 좌우대칭 분포와 비슷하게 됨

b1-ch4-19.py

import numpy as np

import seaborn as sns # seaborn package를이용

import matplotlib.pyplot as plt # matplotlib.pyplot package를이용

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))
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b1-ch4-19.py

(앞에서계속)

#두개의그래프를한페이지에그림

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) #우측그림의좌우간격을조정

#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) #우측그림의좌우간격을조정

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

plt.show()
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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 = f(3, 15, 0)

f2 = f(5, 15, 0)

f3 = f(10, 15, 0)

f4 = f(15, 15, 0)

# plot the distributions

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

plt.plot(x, f1.pdf(x), label = 'v1 = 3, v2 = 15', color = 'blue')

plt.plot(x, f2.pdf(x), label = 'v1 = 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 = 'v1 = 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()
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2. 확률분포표
b1-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:

for j in range(df):

f_1[j] = fdist.ppf(0.95, 1, j)

j=j+1

# repeat r times:

for j in range(df):

f_2[j] = fdist.ppf(0.95, 2, j)

j=j+1

# repeat r times:

for j in range(df):

f_3[j] = fdist.ppf(0.95, 3, j)

j=j+1

b1-ch4-21.py

(옆에서계속)

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

j=j+1

# repeat r times:

for j in range(df):

f_5[j] = fdist.ppf(0.95, 5, j)

j=j+1

# repeat r times:

for j in range(df):

f_6[j] = fdist.ppf(0.95, 6, j)

j=j+1

# repeat r times:

for j in range(df):

f_7[j] = fdist.ppf(0.95, 7, j)

j=j+1

# repeat r times:

for j in range(df):

f_8[j] = fdist.ppf(0.95, 8, j)

j=j+1

# repeat r times:

for j in range(df):

f_9[j] = fdist.ppf(0.95, 9, j)

j=j+1

# repeat r times:

for j in range(df):

f_10[j] = fdist.ppf(0.95, 10, j)

j=j+1
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b1-ch4-21.py

(안ㅍ에서계속)

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')


