


I
b
_

Yo| &84 Tar(Y)




oy = (2.5)=1.5581139
Ty= V (6) = 2.44940
14

oyy =" =35

I
_ 3.5
'™ (1.581139)*(2.44949)

Px = 0.9036961




b1-ch3-cor.py

import numpy as np

xx =[2,3,4,5,6]

yy = [4,4,6,6,10]
print("Data of x is :", xx)
print("Data of y is :", yy)
X = np.array(xx)

y = np.array(yy)

n = len(x)

sum_x = np.sum(x)
sum_y = np.sum(y)
m_x = np.mean(x)
m_y = np.mean(y)

sum_xy = np.sum(np.multiply(x, y))

sum_xsq = np.sum(x**2)

sum_ysq = np.sum(y**2)
print("Number of Sample is :", n)
print("Sum of x is :", sum_x)
print("Sum of y is :", sum_y)
print("Mean of x is :", m_x)
print("Mean of y is :", m_y)
print("Sum of y is :", sum_y)
print("Sum of x*y is :", sum_xy)
print("Sum of x-square is :", sum_xsq)

print("Sum of y-square is :", sum_ysq)




b1-ch3-cor.py

(RO M A %)

var_x = (sum_xsg-m_x*sum_x)/(n-1)
var_y = (sum_ysg-m_y*sum_y)/(n-1)
std_x = np.sqrt(var_x)

std_y = np.sqrt(var_y)

sum_xy = np.sum(np.multiply(x, y))
cov_xy = (sum_xy-m_x*sum_y)/(n-1)

corr_xy = cov_xy/(std_x*std_y)

print("Variance of x :", var_x)

print("Variance of y :", var_y)

print("Standard deviation of x :", round(std_x, 6))

print("Standard deviation of y :", round(std_y, 6))
print("Covariance of x and y :", cov_xy)

print("Correlation of x and y :", round(corr_xy, 6))




f(y)

~
e
!
—
N
e
0
=
4
o
«
e
=
4
_
R
4
=X
e
-
+
—
™
Q
S
e
I
8
s
o,
8
!
~—
M\

E(Y)= Y, yfly)=(—1)(01)+6(04) +2(0.3) +20(0.2) = 6.9

Var (YY) = E(Y?) — [E(Y)]? = 48.09

Qv X Y) _

Ov(X,Y)=FE(XY)—-EX)E(Y)=739—(5.1)(6.9) = 38.71
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bl-ch3-11-1.py

import numpy as np
from numpy import sqrt
x = np.matrix([[0.1,0,0,0,0.1],[0,0.4,0,0,0.4],[0,0,0.3,0,0.3],[0,0,0,0.2,0.2],[0.1,0.4,0.3,0.2,1]])
X

print("Matrix is : \n", x)
print(type(x))
x_11=x[0,0];x_11
x_12=x[0,1];x_12
x_13=x[0,2];x_13
x_14=x[0,3];x_14
x_15=x[0,4];x_15
x_21=x[1,0];x_21
x_22=x[1,1];x_22
x_23=x[1,2];x_23
x_24=x[1,3];x_24
x_25=x[1,4];x_25
x_31=x[2,0];x_31
x_32=x[2,1];x_32
x_33=x[2,2];x_33
X_34=x[2,3];x_34
x_35=x[2,4];x_35
x_41=x[3,0];x_41
x_42=x[3,1];x_42
x_43=x[3,2];x_43
x_44=x[3,3];x_44
x_45=x[3,4];x_45
x_51=x[4,0];x_51
x_52=x[4,1];x_52
x_53=x[4,2];x_53
x_54=x[4,3];x_54
x_55=x[4,4];x_55




b1-ch3-11-1.py

(HOIAM A%

mu_x=5%x_15+7*x_25+(-4)*x_35+15*x_45
mu_x
mu_y=(-1)*x_51+6*x_52+2*x_53+20*x_54
mu_y

print("Mean of x is : \n", round(mu_x,6))

print("Mean of y is : \n", round(mu_y,6))

var_x=5%*2%x_15+7**2%x_25+(-4)**2*x_35+15**2*x_45-mu_x**2
var_x
var_y=(-1)**2*x_51+6**2*x_52+2**2*x_53+20**2*x_54-mu_y**2
var_y

print("Variance of x is : \n", round(var_x,6))

print("Variance of y is : \n", round(var_y,2))

sum_p_xy = ((-5)*x_11+30*x_12+10*x_13+100*x_14
+(-7)*x_21+42*x_22+14%x_23+140*x_24
+(4)*x_31+(-24)*x_32+(-8)*x_33+(-80)*x_34
+(-15)*x_41+90*x_42+30*x_43+300*x_44)
sum_p_xy

print("Sum of multiplication of p_xy and xy is : \n", sum_p_xy)

Variance of x is

45.89

Variance of y i

48 .89




b1-ch3-11-1.py

(HOIAM A%

xx = np.matrix([[0.1,0,0,0],[0,0.4,0,0],[0,0,0.3,0],[0,0,0,0.2]])

p_Xy = np.array(xx)

yy= np.matrix([[-5,30,10,100],[-7,42,14,140],[4,-24,-8,-80],[-15,90,30,
300]])

Xy = np.array(yy)

cov_xy = np.sum(p_xy*xy) - mu_x*mu_y
Cov_Xxy

print("Covariance of x and y is :", round(cov_xy,2))

#cov_xy = sum_p_xy - mu_x*mu_y
#cov_xy

#print("Covariance of x and y is :", round(cov_xy,6))

corr_xy = (cov_xy)/sqrt(var_x*var_y)
corr_xy

print("Correlation of x and y is :", round(corr_xy,3))

Sum of multiplication of p xy and xy i

73 g




b1-ch3-11-2.py

import numpy as np

from numpy import sqrt

x = np.matrix([[1/6, 1/12, 1/12, 1/3], [1/12, 1/2, 1/12, 2/3], [1/4, 7/12, 1/6, 1]])

X
print("Matrix is : \n", x)

print(type(x))

x_11=x[0,0];x_11
x_12=x[0,1];x_12
x_13=x[0,2];x_13
x_14=x[0,3];x_14
x_21=x[1,0];x_21
X_22=x[1,1];x_22
X_23=x[1,2];x_23
Xx_24=x[1,3];x_24
x_31=x[2,0];x_31
x_32=x[2,1];x_32
x_33=x[2,2];x_33
x_34=x[2,3];x_34




bl-ch3-11-2.py

(HOIA A=)
mu_x=1*x_14+3*x_24

mu_x
mu_y=0*x_31+1*x_32+2*x_33
mu_y

print("Mean of x is : \n", round(mu_x,6))

print("Mean of y is : \n", round(mu_y,6))

var_x=1**2%x_14+3**2*x_24-mu_x**2

var_x
var_y=0%*2%x_31+1%*2%*x_3242%**2*x_33-mu_y**2
var_y

print("Variance of x is : \n", round(var_x,6))

print("Variance of y is : \n", round(var_y,6))

sum_p_xy = 0*x_11+1*x_12+2*x_13+0*x_21+3*x_22+6*x_23
sum_p_xy

print("Sum of multiplication of p_xy and xy is : \n", sum_p_xy)

COV_XY = sum_p_Xy - mu_x*mu_y
cov_xy

print("Covariance of x and y is :", round(cov_xy,6))

v

corr_xy = (cov_xy)/sqrt(var_x*var_y)
corr_xy

print("Correlation of x and y is :", round(corr_xy,6))
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