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Chapter 4
Two or more Random Variables 

population
· it's like i have a population andi want

to take a sample of size n in order to

calculate something.
Random sample
X , X2 -- Xn

Note :-

anything with a hat above it likeclx stands for the

mean of the Chosen sample"
" The Experimental mean"

Rules :-

Sample mean : ex = 1 Exi
sample variance :Bi== Xi-wex? The mean

14
OR= (Xi- Sample mea

1

SampleStandard deviation : Gx = Sx = Jy or Sx

Sample Covariance : Ex
,y
= Exx=Xi-cyi

SampleCorrelation Coefficient : TXy = Cxy
SxSy

Also E==
Cy= xiyi - ()(i)
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Regression Techniques Y= <X +B

the Best fit line X XError orCost= (Yi-Y(xi
Y

X

X

Y
Y

=B(Yi-xi-1
Y

X

X
the error E

Scatter plat

Note :-

We have to differentiateE with respect to < and B

to get the find equation that we will solve ·

N n

B2Xi +<= #

How can we solve it ?

Using Crammer Rule N EXi B 2Yi
-

EXi EX 9 Exiyi

EXi
↑

(1-4661 ,56145)Begi Ex
=% OR B = ly - Xux

R EXi
Exi Ex

R EXi (1 - 45,5)
9 Exi Ziyi => ORC=

R EXi
Exi Ex

X= il -CUploaded By: Jibreel BornatSTUDENTS-HUB.com



Polynomial Regression

y = B + <X + UXz

Note :

We have to differentiateE with respect to B
,
< and (

to get the equation we want to fit inCrammer's rule

nXi Ex B Eyi

EXi <Xi Ex & = Exiyi

2X% 2Xx 6 Exiyi

Fitting Exponential

Example Example
y= agbx =)(ny = (n(aebY) Y = Tea by= Y + yea

+bx
= L

InX = In a + 6x

newY = In a + bx y ya
+bx

= 2 - X

y = B + kx
a

+ bx
= L-Y

Y

* Y newX

a + 6x = (n)Y)
· newy = a + bX
#

newyds-y
-

·i,j
#

Uploaded By: Jibreel BornatSTUDENTS-HUB.com



Y

n EXi B
= ↳

Exi Exi 9

6 15 . / B 53 . Y
=

15 . / 45 .23 E 152 . 56

53 . 4 15. /

B = 152 . 56 45 .23
=
2415 . 282 - 2303 . 636

6 15
. 1 271 . 38 -228.01

15 . I 45 .23

B = 1110626 = B= 2. 573
43 . 37

6 53 . 4

15 % / 152 . 56 915 . 36 -806 . 34
=

6 15
. 1 271 . 38 -228.01

15 . I 45 .23

& = 109 . 02 =4 = 2. 513

43 . 37

Uploaded By: Jibreel BornatSTUDENTS-HUB.com



y = eax =)(ny = ax = newy = Iny = aX

%002] [T [- 0 . 404& Delete because we
- 7.831 don't have B in the eg.

7. 24x = = 7 .931 =x = a = -1 . 08

Uploaded By: Jibreel BornatSTUDENTS-HUB.com



Central Limit Theorem
Population

Sample mean :x=xi Wex= y , 64 = 2

random sample
let Y = C, Xi + CaXa + CyXz X1 , X2---

-
--- Xn

2

then Gy = CX* + C2 X + C X3

+ 2GC26x , 6x2 OX , X2 & Between X , and X2

+ 2GCs 6x , 6x> OX ,X Between X , and X3

+ 2C
,
C, 6X26x> &XXs Between X2 and Xs

Note :

if X,, X2 , Xs are independent = 64 = CXi + CXxX

A lot of examples :

Example 1
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Example 2

Example 3

Example y

Example y
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امًلْعِ ينِدْزِ ِّبَّر لقُوَ

By : Jibreel Bornat

Example5

Example 6

·
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