
R7LLUU r&nmnnfJ  rif<4au- ( Multiple Regression Model)

.

th~ruuMd"L~"LuGTmk : Y = a + blXli+  b2X2i+  . . . .+ b X.k ki + ei(i = 1,2,..n)



/y E(YJ=a+th+?r

Y =
i a + bXi + cZ. + e

1 i ( i = 1, 2,....n)
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fJ = f 2
lei ,=

z’,’  (Yi -a -bX -cz. I2i 1

equation

n
C ( Yi - a - bXi - cZi ) = 0
1
n
C ( Yi - a - bXi - cZi ) Xi = 0
1

f q- a - bX - cz. )Z = 0
1 i 1 i

n n
Z1ei = 0 , E2 eiXi = 0 , Cl eiZi = 0

lTlW6Wll=i normal equation rlulnlhd
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n n n

an + bCIXi  f cCIZi  = x1 Yi (1)

n “2
azlXi+bIIXi+&Z =l i i

c" Y x
1 ii (2)

a;Zi + b;XiZi + c;Z; = cn Y z1 ii (3)

n n

LW41,41 CIXi - 11 x = 0 zz -nZli = 0 az1FY :-

*2 n
i-, (Ipi  - CIXi)  + c (I;xi%  - xsfzi)  =

n n
ZLYiXi - YzlYi

b (;;XiZi  - $Xi) + C (';"z - z::;zi) = n
n

I: Y.Zlli
- 55: Yli
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tw31:;1

n 2 n

'1 'i -xclx, = Lf (Xi - i1P,

n n n
1x2l i i

-xxz =
1 i Cl (Xi - ii) (Zi - Zi) 9 L&i&

b i’f  (Xi - ii+  + c +xi - K) (Z i
- Zi)  = $Xi  - X)(Yi  - 7)) CA

0 z1’ (Xi - 2) (Zi - Z) + cc; (Zi - 2)2 = ‘Y(Zi  - Z)(Yi - U) (3')

nY
Cl (Xi - Xl2 =

n2 n
Lb@? IIXi' Cl(Xi - x, Gi - 2) = zx z aad&

11

A 2m14 ; = I+yixi - LXiZiZYiZi

zx; zzf - ( Cx.z.)
2

11

‘
^
c = Lx: IYiZi - cxizi cyixi

xx; czf - ( EtiZi) 2
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bCxy+cZ:yzR2  = -
CY’

Ce,’ (n-1)jp= I.-----
cy’ ( n - k - 1 )
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s* = &t-f=

s, = kE= /x
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~~I~'~L~TI=~~~IuII~~~~J'S~M  (Analysis of Varience  )

.&ource  of degree of Sum of Mean square

variation freedom squares

Explained by k

Regression

Unexplained n - k - l

By regression

s2-!-
s:

Total n-l c<y,  -n’
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sv d.f. S S M S F ratio

EV k

= s:

uv n - k - l Ce’ &I ze=
n - k - l

EY -b&vcCyz
do = s,’

s2=.-!-
s:
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'd 100 75 80 70 50 65 90 100 110 60

P 5 7 6 6 8 7 5 4 3 9

Y 1,000 600 1,200 500 300 400 1,300 1,000 1,300 300

1 . iTalLuu Q, = a+ bP + CY + 2

2. nimhatu

X
Ptiu f fl

2 0 0
-200
-;:
-500
- 4 0 0

500
300
100
JO0

YP

400
15

0

iti
11s
100
400
9w
400

3,650 30

40,ow
40,000

160.000
90.000

2 5 0 , 0 0 0
IbO.000
2 5 0 , 0 0 0

Qb 000
250,000
250,DbO

YX I I-YL
I I

-20 4,000 -206
-3 I obo -200

0i’ I s.000

0
3 , 0 0 0

-60
-IS

I 0
- 1,000

6&00 - 40”
- 1 0
- 4 0
- 9 0
-60

- 5 0 0
-400

- I  ,500
-I.500

-300  1 6S.900  1 -%900
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; = &XY  - cxz cyz
2 2 2

cx cz  - (xxz)

=' (1,580,000)  (-300)-(-5,900)  (65,000)

(30)(1,580,000)-(-,5,900)2  .

= - 90,500
12,590

= - 7.1882

; = zx2zyz - cxz cxy

cx2 zz2 - (1x2)
2

= (30)(65,000)-(-5,900)(-300)

(30>(l,580,000>-(-5,~O~~2

= 180
12,590

= 0.0143

= 80 - C-7.19)(6)  - (0.0143)(800)

= 111.69

3. sun-is regression

Y = 111.69 - 7.19 x + 0.0143 z
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4. aan74  demand

9, = 11.69 - 7.19 P + 0.0143 Y

1. R2 = b cxy + c cyz

w2

= (-7.19)(-300)  + (0.0143)(65,000)
3,450

= 0.894

R2  = 1 -e2
Y2

Ce2  = Y2 - b Cxy - c zyz

= 3,450 - (-7.19)(-300)-(0.0143)(65,000)

= 363.5

It2  -= l- 363.5
3,450

CT 0.894
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2 . E2

Ii2 = 1 (n-1). e2

( n - k - 1 )  y2

= 1- (10-l) . 363.5- = 1- 3,271.5

( 1 0 - 2 - l ) 3 ,450 24,150

= 0.86

3 . SEE =
J

=

= 363.5
10-3

= 7.21

n

i

s2  2x2  2z2  -  (CXZ)2

4. s =
a n zx2 Xz2  -c ( Zxd2]

= J 55?.69

= 2 3 . 5



I S2CX2=
\I  Cx2Xz2-(~xz) 2

1
-

= (51.93)  (30)

(30) (1,580,000)-(-5,900)2

= j= = 0.01

A
n

t
a= -

a ^s
a

= 111.69 = 4.75
23.5
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n
.

b
tb  = ^

'b

E -7.19 = -2.8
2.25

^

t
C

^

C= -

s
c

PIIT?&  3 4 AXOVA Table

Source of d.f S'.S M.S F
Variation

Explained k=2‘ Zy2- Ze2 s;= zy2-Ze2/2

(by Regression) =3450-363.5 = 3,086/Z 2

=3086.5 = 1,543 3-= 1,543
2

s2 51.93

Unexplained n-k-l Ze2 Si= xe2/n-k-l  '.

(error) = 10-2-l = 363.5 = 363.517
= 29.71

= 7 = 51.93

Total n-l
cy2= 3,450
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t 4.75 -2.8 1.28

lx2 = 0.874 , ii2 =  0 . 8 6 4

SEE = 7 .21

F =  29 .71

11 mnamd  n?illBmnq’uun\rs7n7tra=naillBnnrjuuausitlTmil=niTn~Ro  :

eP =
$‘; = b. P = (-,.19)& = -0.60

4

tta:
eY  =

; =  ( 0 . 0 1 4 3 )  q 0 . 1 4
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Y

*

:
; w. Y)

.

;=0 x
x X

trn’ x = (X - X) = 0

xxy=  0, xx2  = 0

It =o



GE1 ?mi55~nsi&inCws-m  (Confluence - analysis) Tmfmismiuxu

Simple Regression w~ilu Y ~o2i?~~~18as-d~u~o;79=ij  Multicollinearity
Y

naan"luanl Multiple Regression WI\J Y ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

adfa  r7iu  n-4  Y = a + bX + CZ ~51auXrr;1  X La= z w7"alutwu&u
,. ,.

~51n"n'7uafun1 Simple Regression wa\~  Y on X, (Y = a + b"X), Y on Z

<Y^ = a^ + c^Z ) uga Y on X on Z ( Y^ = i + b*X + ,^Z )
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'i
= a + bX + clDl + c2D2 +......+ c.D.

J 3


